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Abstract 

Small and medium-sized enterprises (SMEs) around the world are widely 

regarded as “engines” of economic growth, development, and prosperity. At the same 

time, SMEs continue to be profoundly credit constrained as well. The extant literature has 

well documented these credit-constraint related issues across countries and regions; 

however, little remains known about the issue in the case of Vietnam—the country of 

interest for this research where, in less than a quarter of a century, the economy has 

transcended from one of the poorest in the world to a lower-middle income country. This 

backdrop—SMEs, credit constraints, and the case of Vietnam––provides an interesting 

setting for a closer investigation of the issues on hand.  

Three main research questions embrace the crux of the research: determinants of 

credit constraints, credit constraints vis-à-vis innovation, and credit constraints vis-à-vis 

labour productivity. Among the contributions the study makes is the definition of credit 

constraint—three categories are used—unconstrained, partially constrained, and fully 

constrained. The thesis uses a mix of methods and techniques, including random-effects 

generalised ordered probit, two-stage least squares, fixed- and random-effects 

regressions, propensity core matching, and generalised method of moments. Data are 

sourced mainly from a national Survey of Small and Medium Scale Manufacturing 

Enterprises in Vietnam and the Provincial Competitiveness Index Survey.  

With the above in mind, results show that various firm characteristics such as age, 

type, size, leverage ratio, investment, and registration, and owner characteristics such as 

gender, age, and education, significantly affect a firm’s credit constraints. Results also 

show that partially constrained SMEs tend to be more innovative, while labour 

productivity of a firm decreases with partial constraint and increases with full constraint.
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Chapter 1 

Introduction 

1.1. Background and significance of the research 

It is now widely accepted that small and medium-sized enterprises (SMEs)1 are 

the “engine” of economic growth and development of most countries worldwide.2 

Indeed, SMEs account for the majority of enterprises in a given country and contribute 

to a significant share of national employment (Quartey et al., 2017). The International 

Trade Centre (ITC, 2019) estimates that formal and informal SMEs make up, on 

average, over 95% of all enterprises globally, and contribute on average to 65% of a 

country’s total employment and 50% of GDP.3 There are between 420 and 510 million 

SMEs worldwide, 310 million of which (60–70%) are in emerging markets.4 As shown 

in Figure 1.1, the highest number of SMEs is in East Asia and the Pacific region (188 

million),5 followed by South Asia (78 million) and Latin America and the Caribbean (52 

million). In the other regions (Sub-Saharan Africa, Middle East and North Africa, and 

Europe and Central Asia), the number of SMEs is less than 50 million.6 

 
1 Definitions of SMEs vary by country and/or organisation. There is no common agreed definition of micro 

firms, small firms, and medium firms. Generally speaking, micro enterprises are those employing no more 

than 10 persons, small enterprises are those having the number of employees in the range between 10 and 

50, and medium enterprises are those having the number of employees no more than 250. Further details 

of SME definitions are provided in Chapter 2. 
2 Definitions of SMEs include microenterprises in most cases (ITC, 2019). Basically, the generic term 

“small and medium-sized enterprises” (SME) is used in most instances to qualify all enterprises that are 

not large (WTO, 2016). Meanwhile, the term “micro, small and medium enterprise” (MSME) is used with 

the presence of the smallest firms. This thesis follows the conventional approach of using the acronym SME 

as the generic term. A differentiation between SMEs (micro firms excluded) and MSMEs (micro firms 

included) is only made where precise definitions are necessary, especially when reporting statistics or as 

referred by original sources. 
3 The distinction between “formal” and “informal” firms refers to the status of formal registration. 

Accordingly, formal firms are those being officially registered, while informal firms are those without 

official registration. 
4 SMEs (excluding micro firms and informal firms) make up 93% of all enterprises in high income non-

OECD countries, while SMEs (including micro firms) account for over 95% of all enterprises in high 

income OECD countries (WTO, 2016). 
5 The number of SMEs in East Asia and the Pacific region accounts for 36–45% of total SMEs worldwide. 
6 Six regions in Figure 1.1 exclude high income non-OECD and OECD countries. 



 

2 

Figure 1.1. Number of small and medium-sized enterprises by region (in millions) 

 

Note: Micro enterprises are included. 

Source: Stein, Ardic, and Hommes (2013) 

 

As reported by Gonzales, Hommes, and Mirmulstein (2014), SMEs generate job 

vacancies for approximately 508 million people around the globe, with about 231 

million employees (45%) in emerging markets.7 Figure 1.2 shows the employment 

created by SMEs by region.8 As seen, East Asia and the Pacific perceives the highest 

number of employees working in SMEs (100.7 million), followed by Latin America and 

the Caribbean with 63.6 million. Elsewhere, SME employment is below 50 million, 

including Europe and Central Asia (32.2), South Asia (17.7), Middle East and North 

Africa (11.7), and Sub-Saharan Africa (5.5). The statistics once affirm the importance 

of SMEs in job creation worldwide and regionwide, particularly in Asia. 

  

 
7 It is estimated by Ayyagari, Demirgüç-Kunt, and Maksimovic (2011) that SMEs, excluding micro firms, 

in 104 developing countries make up for approximately 48% of total employment; however, their reported 

statistics exclude micro firms that have less than 5 employees. 
8 SME employment statistics reported for the six regions (East Asia and the Pacific, South Asia, Latin 

America and the Caribbean, Sub-Saharan Africa, Middle East and North Africa, and Europe and Central 

Asia) exclude those in high income non-OECD and OECD countries. 
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Figure 1.2. SME employment by region (in million) 

 

Notes: Micro enterprises are included. The figure uses data from the formal sector of 98 economies. 

Source: Gonzales, Hommes, and Mirmulstein (2014) 
 

Similarly, in Asian economies, SMEs have affirmed their significant role in the 

socio-economic development regarding share of establishments, share of export 

turnovers, share of outputs, and job creation. As reported in Table 1.1, in general, SMEs 

account for more than 95% of all establishments in the region––with 99% recorded in 

most selected countries. SMEs also contribute to export turnovers and national outputs. 

For example, the contributions of SMEs to export turnovers vary by country with the 

highest share in the case of Singapore (87%) and the lowest share in Indonesia (15.7%), 

as compared to the average regionwide at 37%. 

SMEs also contribute substantially to a country’s outputs in terms of gross 

domestic product (GDP), gross value added (GVA), or manufacturing value added 

(MVA). Data reveal that SMEs contribute to, on average, 42% of GDP, GVA, or MVA 

in the selected countries by the Asian Development Bank (ADB, 2015). With regard to 

the three largest economies in the region, SMEs contribute not only to the export 

turnovers with 53.8% in Japan, followed by China (41.5%) and South Korea (18.8%)–

–but also to the national outputs with 60.0%, 47.6%, and 43.7% for China, South Korea, 

and Japan, respectively. In terms of employment, SMEs are viewed as an important job 
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creator that generates up to 97% of total employment in Indonesia, followed by 78.2% 

of total employment in Uzbekistan as well as 87.7%, 80.3%, 71.8%, and 70.1% of 

enterprise employment in South Korea, Thailand, Cambodia, and Japan, 

correspondingly. As well, SMEs generate 75% of non-agriculture employment in 

Bangladesh. In Sri Lanka and Kazakhstan, regardless of the high proportion of SMEs, 

the share of employment by SMEs remains low in these two countries, at 35.0% and 

35.9%, respectively. 

In the Southeast Asian region, SMEs make up to 97–99% of all enterprises and 

contribute significantly to each country’s outputs––for instance, 45.0% in Singapore, 

60.3% in Indonesia, and about 36–40% in other countries. This group of firms is also 

active in job creation by contributing up to 97% of total employment in Indonesia, 

followed by Thailand (80.3%) and Cambodia (71.8%). Other countries remain a 

proportion of SME employment of around 65%. 

Overall, it can be noted that the average contribution of SMEs to national 

outputs, roughly equal to 45–50%, is lower than SME’s share of employment, roughly 

equal to 65% as stated above, in most countries.9 Regardless of the significance of SMEs 

in each country’s socio-economic development, this group of firms tend to experience 

severe obstacles relative to their larger counterparts in terms of, such as, access to finance, 

access to land, business licensing and permits, corruption, inadequately educated 

workforce, informality, taxes, etc. 

  

 
9 It can be explained by the lower productivity of SMEs as compared to their larger counterparts (ILO, 

2015). Due to their small scale, SMEs often encounter difficulties, such as less advantage of economies of 

scale, limited access to credit or investment, lack of skilled labour force, and informality as a business 

shadow. In contrast, large firms are more productive by utilising specialised inputs and other resources 

better, investing more in technology and skilled workers, as well as taking advantages of economies of 

scale (WTO, 2016). 
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Table 1.1. SME’s significance in selected Asian economies 

Country 
Share of 

SMEs 

(%) 

Share of 

export 

turnover 

(%) 

Share of 

output 

(%) 

Share of employment 

Region Income level 

SME 

employment as a 

share of 

% 

East Asia       

Japan High income 99.7 53.8 43.7 Enterprise 

employment 

70.1 

South 

Korea 

High income 99.9 18.8 47.6 Enterprise 

employment 

87.7 

China Upper-middle 

income 

97.3 41.5 60.0 Industry 

employment 

64.7 

Central Asia      

Kazakhstan Upper-middle 

income 

96.1 – 23.1 Total 

employment 

35.9 

Uzbekistan Lower-middle 

income 

– 26.5 56.9 Total 

employment 

78.2 

South Asia       

Bangladesh Lower-middle 

income 

99.0 75.0 25.0 Non-agriculture 

employment 

75.0 

India Lower-middle 

income 

95.0 42.4 37.5 Total 

employment 

40.0 

Sri Lanka Lower-middle 

income 

99.5 20.0 30.0 Total 

employment 

35.0 

Southeast Asia      

Singapore High income 99.4 87.0 45.0 Total 

employment 

68.0 

Malaysia Upper-middle 

income 

97.3 19.0 35.9 Total 

employment 

65.0 

Philippines Upper-middle 

income 

99.6 20.0 35.7 Enterprise 

employment 

63.7 

Thailand Upper-middle 

income 

99.7 26.3 39.6 Enterprise 

employment 

80.3 

Cambodia Lower-middle 

income 

99.8 – – Enterprise 

employment 

71.8 

Indonesia Lower-middle 

income 

99.9 15.7 60.3 Total 

employment 

97.0 

Notes: Data years vary in the period 2011–2016. 

Source: ADB (2015), Hironaka, Zariyawati, and Diana-Rose (2017), Yoshino and Taghizadeh-Hesary (2018) 

 

Figure 1.3 illustrates the most commonly reported obstacles by firms worldwide.10 

As shown, “access to finance” is cited as the most serious barrier in a firm’s day-to-day 

operations and growth––with 17% of total firm’s responses. This issue is viewed more 

severe for small and medium firms. Following the issue of access to finance, “practices 

 
10 The list of cited obstacles by firms consists of access to finance, access to land, business licensing and 

permits, corruption, courts, crime, theft and disorder, customs and trade regulations, electricity, 

inadequately educated workforce, labour regulations, political instability, practices of the informal 

sector, tax administration, tax rates, and transportation. 
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of the informal sector” and “tax rates” rank the second and third most widely cited 

barriers, shown by 12% and 11% of firm’s responses, respectively. Likewise, these issues 

are more prone to small and medium firms rather than large firms. It is noted that 

“political instability” and “inadequately educated workforce” tend to be major concerns 

that have greater effects on large firms than small and medium firms. 

Figure 1.3. Most commonly reported obstacles by firms 

 
Source: Gonzales, Hommes, and Mirmulstein (2014), based on the World Bank Enterprise Surveys database that 

covers 140 economies 

 

Across countries and regions, the SME sector is shown to be persistently credit 

constrained; not only do SMEs experience greater financing obstacles than their larger 

counterparts, but the effect of such constraints also appears greater compared to larger 

firms (e.g., Beck, Demirgüç‐Kunt, and Maksimovic, 2005; Beck et al., 2006). Access to 

finance has been acknowledged as one of the most important drivers of a firm’s 

investment behaviours, thus further influencing their performance, growth, and 

development (e.g., Beck, Demirgüç-Kunt, and Maksimovic, 2008; Musso and Schiavo, 

2008). It is estimated that SMEs in developing countries encounter a financing gap of 

US$2.1–2.6 trillion, in which a range between US$1.5–1.8 trillion is recognised in the 

formal sector (Gonzales, Hommes, and Mirmulstein, 2014). Table 1.2 shows that the 

amount of SME credit gap accounts for approximately 11% of SME outstanding credit. 
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As reported, the credit gap for SMEs remains the largest in Middle East and North 

Africa (US$260–320 billion), followed by Latin America and the Caribbean (US$210–

250 billion). Two regions––East Asia and the Pacific along with Europe and Central 

Asia––share the similar trend of SME credit gap at US$150–190 billion. This 

phenomenon is in contrast with the patterns of SME outstanding credit in these regions: 

East Asia and the Pacific perceives the largest amount of outstanding credit for SMEs 

(US$2,000–2,500 billion), followed by Europe and Central Asia with US$600–700 

billion. It is noted that South Asia and Sub-Saharan Africa remain the lowest SME 

outstanding credit and SME credit gap, as compared to the remainder. This ostensible 

paradox—economic significance vis-à-vis perceived and documented financing 

constraints—provides, and indeed has inspired a growing body of literature investigating 

the generic and country-specific drivers and obstacles to financing the SME sector. 

Table 1.2. SME outstanding credit and credit gap by region (billion USD) 

Region 
SME outstanding credit 

(US$ billion) 

SME credit gap  

(US$ billion) 

East Asia and the Pacific 2,000–2,500 150–180 

Europe and Central Asia 600–700 150–190 

Latin America and the Caribbean 180–230 210–250 

Middle East and North Africa 80–100 260–320 

South Asia 95–115 10–20 

Sub-Saharan Africa 25–30 70–90 

World 14,000–17,000 1,500–1,800 

Notes: Credit statistics reported for the six regions (East Asia and the Pacific, South Asia, Latin America and the 

Caribbean, Sub-Saharan Africa, Middle East and North Africa, and Europe and Central Asia) exclude those in high 

income OECD countries. Micro enterprises are included. SMEs in the formal sector are investigated. 

Source: Gonzales, Hommes, and Mirmulstein (2014) 

 

Asian economies are often characterised as bank-dominated financial markets and 

underdeveloped capital markets, which even holds true for Japan and South Korea 

regardless of their high-income level (Yoshino and Taghizadeh-Hesary, 2018). In Asia, 

bank loans appear to dominate other financing channels to become the main source of 

funding. Table 1.3 shows the patterns of bank credit to private sector in selected Asian 

economies over the period 2001–2017. Two common trends are noted in this period. First, 

the share of bank credit to private sector followed an upward trend over years, as observed 
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for South Korea, China, Kyrgyzstan, Bangladesh, Cambodia, and Indonesia. Among 

these, Cambodia perceives the most substantial increase of bank credit to private sector 

by 4.6 times during 2001–2010 and 3.1 times during 2010–2017, followed by Kyrgyzstan 

with 3.3 and 1.7 times during the mentioned two periods, respectively. 

 Second, the share of bank credit to private sector decreased between 2001 and 

2010 due to the effects of the Global Financial Crisis before increasing in 2017, which is 

the case of the remaining (Japan, Tajikistan, Sri Lanka, Singapore, Malaysia, the 

Philippines, and Thailand). An exception is observed for India that has their share of bank 

credit to private sector increased significantly from 28.6% of GDP in 2001 to 50.6% in 

2010 prior to a slight decrease to 48.8% in 2017. Notably, the six largest economies 

(Japan, South Korea, China, Singapore, Malaysia, and Thailand) have the highest share 

of bank credit to private sector with an average of approximately 128% of GDP in 2017. 

However, not all firms when borrowing from the formal credit markets have their 

applications approved by the lenders, suggesting that firms, particularly small and 

medium sized enterprises, are subject to encounter credit constraints in the formal markets 

(e.g., Pham and Talavera, 2018). This phenomenon appears to be more observed in 

emerging countries where the financial systems remain underdeveloped (e.g., Jin, Zhao, 

and Kumbhakhar, 2019). Thus, it raises a concern about what factors affect the likelihood 

that small and medium-sized firms in developing countries like Vietnam face credit 

constraints in the formal markets? A number of reasons motivate the empirical 

investigation of credit constraints of SMEs in Vietnam, including an ostensible paradox 

with regard to the economic significance of SMEs versus their greater financing 

experience relative to large firms, the nature of credit-constraint definition, as well as the 

interesting context of a fast-growing emerging economy like Vietnam. 
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Table 1.3. Bank credit to private sector (% of GDP) in selected Asian economies 

Country 
2001 2010 2017 

Region Income level 

East Asia     

Japan High income 107.43 99.72 106.77 

South Korea High income 106.06 135.93 144.80 

China Upper-middle income 109.87 126.29 155.80 

Central Asia     

Kyrgyzstan Lower-middle income 3.76 12.52 21.66 

Tajikistan Low income 14.61 12.11 12.50 

South Asia     

Bangladesh Lower-middle income 23.86 40.77 47.41 

India Lower-middle income 28.62 50.56 48.78 

Sri Lanka Lower-middle income 30.71 25.44 47.27 

Southeast Asia    

Singapore High income 115.67 96.22 128.21 

Malaysia Upper-middle income 127.23 107.04 118.77 

Philippines Upper-middle income 37.53 29.58 47.77 

Thailand Upper-middle income 93.08 90.68 112.34 

Cambodia Lower-middle income 5.99 27.53 86.50 

Indonesia Lower-middle income 18.16 24.36 32.42 

Source: The Word Bank database 

 

Although the banking systems in most Asian countries have improved 

significantly since the crisis, banks have still been cautious about granting credit to SMEs 

despite their significant role as a backbone of the economy (Yoshino and Taghizadeh-

Hesary, 2018). It is evidenced that limited access to credit or credit constraint has 

remained one of the biggest obstacles that SMEs experience, which prevents them from 

their growth and development (e.g., Ferrando and Ruggieri, 2018). Due to imperfections 

and failures of financial markets arising from asymmetric information and agency 

problems, SMEs often experience difficulties in having access to formal credit. The main 

reason comes from SME’s disadvantages in the markets: lack of collateral, limited credit 

history, lack of solid accounting systems. Further, high interest rates, strict collateral 

requirements, and complicated process are other reasons that limit SME’s credit access. 

Due to limited financing, SMEs encounter major barriers in upgrading machines or 

purchasing modern technology equipment. 

Earlier studies have investigated the determinants of credit constraints in various 

countries and regions (e.g., Aga and Reilly, 2011; Beck et al., 2006; Byiers et al., 2010; 
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Fowowe, 2017; Quartey et al., 2017; Wellalage and Locke, 2017). For example, Byiers 

et al. (2010) find various factors, including firm size, ownership structure, manager 

education, and business association membership, that have significant impacts on credit 

constraints of firms in Mozambique. In the context of Ethiopia, Aga and Reilly (2011) 

emphasise the importance of formality status, a firm’s location, membership of a business 

association, accounting record, gender, and educational level of owners in affecting a 

firm’s credit constraints. As well, the determinants of credit constraints have also been 

highlighted in cross-country studies. Beck et al. (2006) investigate the determinants of 

financing obstacles of firms in 80 countries worldwide and find that firm size, age, 

ownership, and institutional development are significantly important in affecting a firm’s 

credit constraints. Quartey et al. (2017) examine the factors that drive constraints to SME 

financing within 15 countries in Africa.11 The authors find that firm size, ownership, legal 

rights, credit information, export, and manager’s experience are associated with credit 

constraints. In Europe, Drakos and Giannakopoulos (2011) find that credit constraints are 

affected by firm size, profitability, sales growth, ownership type, legal status, sector that 

firms run business, and country heterogeneity.12 In the case of Asia, a study by Wellalage 

and Locke (2017) reveals that firm size, informal payment, gender of owner, and 

experience affect a firm’s credit constraints.13  

The issue has been studied, albeit not sufficiently, in the case of Vietnam as well–

–the country of interest for this thesis. As an emerging market in Southeast Asia, 

Vietnam’s economy has been rapidly growing since the launch of the political-economic 

reforms called Doi Moi initiated in 1986. In less than a quarter of a century, Vietnam’s 

economy has transcended from one of the poorest countries in the world, with a per capita 

income of around US$100 in the 1990s, to a lower-middle income country with a per 

 
11 The West African region consists of Benin, Burkina Faso, Cape Verde, Cote d’Ivoire, Gambia, Ghana, 

Guinea, Guinea-Bissau, Liberia, Nigeria, Senegal, Sierra Leone, Togo, Niger, and Mali. 
12 The sample includes 26 transition economies, in which 15 from Central and Eastern Europe and 11 from 

the Commonwealth of Independent States. 
13 Wellalage and Locke (2017) conduct a study on a sample of SMEs in six South Asian countries: 

Afghanistan, Bangladesh, Bhutan, India, Nepal, and Pakistan. 
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capita income around US$2,342 by the end of 2017, a 23-plus-fold surge. The proportion 

of the population living below the national poverty line remarkably dropped from 58% in 

the early 1990s to 7% in 2015 (World Bank, 2017). Over the past decade, Vietnam’s 

business environment has improved remarkably, as a result of the interventions of the 

central and local governments in easing business conditions for enterprises. The past 

decade has witnessed outstanding improvements of Vietnam in the Doing Business 

indicator that, for example, increased the position of Vietnam by 23 to 82 in 2017––the 

highest level in the past ten years.14 Apparently, the growth of Vietnam’s economy since 

the 1990s has been among the fastest in the world. 

However, Vietnam remains a developing, lower-middle income economy, 

substantially dependent on the SME sector for further growth and development (e.g., 

Triodos Facet, 2013).  It would seem that, on one hand, the SME sector might have played 

a key role in advancing Vietnam’s economic status, but on the other, remains constrained 

(CIEM, 2014). The Global Competitiveness Report 2015–2016 (Schwab, 2015) 

highlights five biggest obstacles for enterprises in Vietnam, including limited access to 

finance, unstable policy, insufficient skilled labour force, poor labour discipline, and 

corruption. These obstacles are considered destabilising Vietnam’s business environment. 

This backdrop provides an interesting setting for a closer investigation of the SME 

financing constraint challenges—as well as its consequences for firm expansion and 

efficiency related dimensions such as labour productivity and innovation. 

Previous limited studies on Vietnam, such as Tran and Santarelli (2013), Dinh, 

Dufhues, and Buchenrieder (2012), Rand and Torm (2012), Barslund and Tarp (2008), 

and Rand (2007) have used a binary or dichotomous approach to measure credit 

constraint––a firm is either constrained or unconstrained, with standard probit 

 
14 It is noted that the scores of several aspects have increased, such as starting a business, dealing with 

construction permits, getting electricity, registering property, etc. Vietnam's credit rating has been 

significantly improved from stability to positivity, rated by Moondy’s and Fitch. 
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estimations (random-effects in case of panel data) as the main technique of analysis. 

This thesis departs from the existing relevant literature on Vietnam by introducing a novel 

trinary or trichotomous approach to measure credit constraints. This approach considers 

the parallel-lines assumption in the case of ordinal dependent variables, thus yielding 

consistent results. In addition to the usual constrained or unconstrained outcomes, the 

thesis introduces a possible intermediary scenario––partially constrained––firms that 

applied for loans and had their applications only partially approved, or while all of their 

applications were fully approved, they had further credit demands. By expanding the 

constraint variable from two to three possible outcomes, this study effectively avoids 

imposing the halfway-constrained situations onto the fully constrained category, which 

might lead to significant loss of valuable information. 

As well, the literature has documented various factors that drive a firm’s credit 

constraints, including firm characteristics (such as age, size, formality, ownership 

structure) and owner characteristics (such as age, gender, experience, educational level) 

(e.g., Nguyen, Su, and Sharma, 2019; Rand, 2007). There is limited evidence of the 

provincial-level business environment factors that might affect the probability of firms to 

be constrained. As such, there remain two major gaps regarding the middle class of credit 

constraints and the factors related to the business environment at the provincial level. 

Thus, this thesis is motivated to examine, for the first time, to the best of the author’s 

knowledge, three hierarchical levels of credit constraints of SMEs in Vietnam: non-

constraint, partial constraint, and full constraint. This thesis is also expected to provide 

extensive understandings of the provincial-level business environment factors along with the 

firm and owner characteristics that might influence credit constraints of Vietnamese SMEs. 

It has been acknowledged the importance of innovation in forming the lifelines 

of an organisation as well as increasing the opportunity of competitiveness, long-term 

survival, and economic growth of firms and countries (Wan, Ong, and Lee, 2005). In 
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the context of integration and global competition, innovation is viewed as a must-do 

strategy for enterprises to gain advantages of competitiveness. Innovation is evidenced 

to increase firm growth in the sense that firms engaging in innovation activities are more 

likely to perceive better performance than those that did not (McAdam, McConvery, 

and Armstrong, 2004). A growing body of literature on financing and innovation has 

been observed in developed countries (Ferrando and Ruggieri, 2018; Musso and Schiavo, 

2008; Savignac, 2008). There is limited evidence of the connection between access to 

finance and innovation of firms in developing countries. 

It is noted that different from those in developed countries, firms in emerging 

markets, in which a large proportion remains SMEs, are far from the technology frontier 

(e.g., Ayyagari, Demirgüç-Kunt, and Maksimovic, 2011). Owing to their small scale, 

SMEs are less advantageous in the markets and subject to encounter a lack of capital 

resources, higher transaction costs, and market competition. Among these, limited 

credit access, which has been usually observed in underdeveloped financing markets, 

remains challenging for SMEs to engage in innovation activities. Thus, it raises a 

question that whether or not credit constraints hamper innovation of SMEs in an emerging 

country like Vietnam––where the financial markets remain underdeveloped? This thesis 

is motivated to find a relevant answer for that question about the nexus between credit 

constraints and innovation of SMEs in the context of a developing country like Vietnam. 

Together with innovation and competitiveness, labour productivity is considered 

as the second most important factor that contributes to the success of SMEs in the global 

value chain and economic development, especially in the international integration context 

(ADB, 2015). Labour productivity appears to be a key ingredient for product quality and 

efficiency. This thesis is motivated from the fact that Vietnam––as an emerging market–

–offers a relatively young and dynamic labour force with a rapid increase of people in the 

workforce from approximately 33 million in 1990 to 57 million in 2017 (ILO, 2018). 

However, the quality of labour supply has not caught up with the increase of the quantity: 
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those completing the vocational programs remain relatively low at around 5%, while 

unskilled workers account for the highest proportion of the labour force with more than 

60%. As a consequence, Vietnam is positioned as one of the countries having the lowest 

labour productivity in the region. 

As a crucial contributor to the employment creation and economic growth, SMEs 

provide a major source of domestic employment and resilience against more volatile 

external economic fluctuations. Thus, the level of labour productivity of SMEs is highly 

important in driving the national labour productivity level. However, the challenges that 

SMEs have encountered during their dynamics and growth, particularly limited access to 

credit, appear to prevent them from enhancing their labour productivity.15 As a 

consequence, SMEs tend to perceive a lower level of productivity than their larger 

counterparts. From the mentioned justifications, it is worth analysing the credit constraint 

and labour productivity nexus of SMEs in a labour-intensive market like Vietnam. Study 

objectives and research questions are further discussed in the next section. 

1.2. Research problem, study objectives, and research questions 

Theories on financial structure have been theoretically and methodologically 

developed to lay the basis for the management of liabilities (e.g., Frank and Goyal, 2003; 

Jaros and Bartosova, 2015). This research relies on two theories in financial economics as 

theoretical foundations: the Pecking Order theory (Myers, 1984) and the Modigliani and 

Miller (M-M) theory (Modigliani and Miller, 1958). Traditionally, these theories have 

motivated researchers to investigate the connection between a firm’s capital structure and 

a firm’s business decisions (e.g., Jin, Zhao, and Kumbhakar, 2019; Li, Liao, and Zhao, 

2018). The Pecking Order theory and the M-M theory, to date, have still been the most 

influential theory on capital structure in corporate finance. This provides additional 

research motivation and lays the theoretical foundations as illustrated in Figure 1.4. 

 
15 The extant literature has shown that credit constraints harm small firms more than large firms in 

productivity growth through confining the amount of inputs, thus decreasing the ability of firms to generate 

more value added (Ferragina, Mazzotta, and Sekkat, 2016; Manaresi and Pierri, 2017). 
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Basically, the classical financial theories should be viewed as a starting point for 

modelling more realistic scenarios to explain a firm’s preferences in using debt over 

equity. First, as stated in the Pecking Order theory, because of the adverse selection 

problem, firms prefer using internal financing rather than external financing because of 

the adverse selection problem. Among external financing sources, firms are likely to 

use debt over equity because of the cheaper cost of debt relative to equity as well as the 

benefit of the tax shield of debt. In terms of capital structure, managers suppose that 

retained earnings are more beneficial than debt because of lower transaction costs and 

that debt is preferred over equity. Thus, firms tend to seek financing first from retained 

earnings, then debt, and finally equity. 

Second, the M-M theory was first proposed based on major assumptions of market 

perfection conditions with the absence of taxes, transaction costs, bankruptcy costs, 

information asymmetry, and other market imperfections. When these assumptions hold 

true, the M-M theory states that a firm’s value does not depend on its capital structure, or 

that firms using equity only have the same value as those using both debt and equity to 

finance their business operations. In this case, limited access to credit or credit constraints 

have no influence on a firm’s value. However, under the market imperfection conditions, 

which is more observed in emerging economies where the financial systems remain 

underdeveloped, lack of credit access is indeed likely to be a decisive factor in a firm’s 

investment decision making (e.g., Jin, Zhao, and Kumbhakar, 2019). Thus, credit 

constraints appear to have an inverse effect on a firm’s performance and expansion. 

From the Pecking Order theory and the M-M theory briefly discussed above, 

research problems arise: what factors might influence a firm’s credit constraints? Whether 

a firm’s innovation and productivity are affected by credit constraints? Whether 

constrained firms might prefer internal financing? And whether degrees of constraints 

have different effects on a firm’s performance? 
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In light of the foregoing, academic and scholarly inquiries relating to the 

association between credit constraints and firm performance with emphases on innovation 

and labour productivity are always useful for policy outcomes (Goedhuys, 2007; 

Gorodnichenko and Schnitzer, 2013; Jin, Zhao, and Kumbhakar, 2019). This thesis aims 

to investigate the determinants of credit constraints and the influences of credit constraints 

on firm performance with emphases on innovation and labour productivity. As illustrated 

in Figure 1.1 regarding the analytical framework, the following objectives are specified: 

➢ To examine the determinants of credit constraints of SMEs in Vietnam. 

Specifically, the thesis is expected to focus on three groups of determinants: firm 

characteristics, owner characteristics, and business environment characteristics. 

➢ To analyse the impacts of credit constraints on innovation of SMEs in Vietnam. 

This thesis aims to provide novel insight on the impacts of credit constraints on 

innovation and innovation plans. 

➢ To analyse the impacts of credit constraints on labour productivity of SMEs in 

Vietnam. In this regard, the thesis is expected to mainly focus on the nexus 

between credit constraints and labour productivity value-added per employee, 

then further examine the relationship between credit constraints and labour 

turnover for comparison. 

Accordingly, the empirical analyses and research questions are as follows: 

➢ Study 1 (Chapter 3): Determinants of credit constraints of SMEs in Vietnam 

RQ1: What are the determinants of credit constraints of SMEs in Vietnam? 

➢ Study 2 (Chapter 4): Credit constraints and innovation of SMEs in Vietnam 

RQ2: How do credit constraints affect innovation of SMEs in Vietnam? 

➢ Study 3 (Chapter 5): Credit constraints and labour productivity of SMEs in Vietnam 

RQ3: How do credit constraints affect labour productivity of SMEs in Vietnam? 
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Figure 1.4. Analytical framework 

 

 

 

 

 

 

 

 

 

 

 

 

  

Theoretical Foundations 

Pecking Order Theory 

Modigliani and Miller (M-M) Theory 

Nexus between Debt Financing and Firm Performance 

Credit 

Constraints 

Market imperfections 

Underdeveloped  

financial markets 

Debt 

Financing 

Innovation Labour 

Productivity 

Under 

Determinants of Credit Constraints 

Firm Characteristics Owner Characteristics Business Environment 

Credit Constraints and Innovation 

Innovation Innovation Plans 

Credit Constraints and Labour Productivity 

Value-added Per Employee Labour Turnover 

Non-

constraint 

Partial 

constraint 

Full 

constraint 



 

18 

1.3. Overview of research methods, data, and key variables 

1.3.1. Research methods 

The thesis develops several empirical models to address three research questions. 

To address the first research question, the first empirical study (Chapter 3) adopts 

a newly advanced developed technique that is the random-effects generalised ordered 

probit (regoprob) model in order to identify the determinants of credit constraints, 

following Pfarr, Schmid, and Schneider (2011). This econometric strategy is shown to be 

robust and appropriate when the dependent variable (credit constraints), as in the first 

study, is hierarchical. The regoprob model overcomes the shortcomings of earlier studies 

by taking into account the presence of a parallel-line assumption of the dependent variable 

and provides robust empirical results. It is noted that using the usual (random-effects) 

ordered probit model is inappropriate in the case of an ordered dependent variable because 

in this study, results from the approximate likelihood-ratio test and the automatic fitting 

process show that the parallel-lines assumption does not hold for the majority of the 

independent variables. Instead, the regoprob technique has dealt with the parallel-lines 

assumption and yielded robust results. 

In the second and third empirical studies, the thesis applies both parametric and 

non-parametric approaches to address the second and third research questions. In 

particular, the second empirical study (Chapter 4) uses the two-stage econometric strategy 

as a parametric approach to deal with the endogeneity problems of credit constraints on 

innovation. This estimation method requires a strong set of instruments that are correlated 

with the key independent variable (credit constraints) but uncorrelated with the 

dependent variable (innovation). Relying on the prior literature, this study incorporates 

three instruments, including the firm’s indebtedness, the Certificate of Land Use Right 

(CLUR), and the inspection by officials. A number of endogeneity tests confirm the 
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presence of endogeneity in this study, as well as prove the relevance, validity, and power 

of the instruments (Schaffer, 2015). The study then further uses Propensity Score Matching 

(PSM) as a non-parametric approach to examine the difference in the propensity of 

innovation between the treated (partially or fully constrained firms) and the control 

(unconstrained firms) (Guo and Fraser, 2014). As for PSM, the study runs both treatment 

effects and regressions on a matched sample that is generated and appended from each 

individual survey round (e.g., Imai and Azam, 2012).  

With regard to the third empirical study (Chapter 5) that addresses the third 

research question, the thesis uses the two-stage least squares (2SLS) regression and the 

system generalised method of moments (GMM) estimator to correct for the endogeneity 

issues of credit constraints on labour productivity (e.g., Baum, Schaffer, and Stillman, 

2003; Wintoki, Linck, and Netter, 2012). In order to execute the 2SLS, a set of 

instruments is selected, including the firm’s indebtedness, the Certificate of Land Use 

Right (CLUR), and the Business Registration Certificate (BRC). The endogeneity tests 

confirm the appropriateness of the instrument set (Schaffer, 2015). It is noted that a 

dynamic panel modelling approach is taken into account to further control for 

unobserved factors in the error term that potentially affect firm performance in the 

current period (Wooldridge, 2010). Thus, to address heteroscedasticity and dynamic 

endogeneity, the study relies on the generalised methods of moments (GMM) estimator 

that was developed by Holtz-Eakin, Newey, and Rosen (1988) and Arellano and Bond 

(1991). Further, the third study adopts PSM as a non-parametric approach, in which the 

difference in labour productivity is yielded for the treated and the control. A matched 

sample is also generated and regressed, based on propensity scores estimated from the 

firm’s specific characteristics. 

All in all, this thesis acknowledges the presence of endogeneity of credit 

constraints on innovation and labour productivity at the firm level. The various tests of 
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endogeneity together with parametric econometric strategies––the two-stage approach, the 

2SLS analysis, the system GMM estimator––and the non-parametric strategy as the 

Propensity Score Matching should provide a certain degree of comfort that the endogeneity 

problems are solved and that empirical results are consistent, reliable, and robust. 

1.3.2. Data 

To accomplish the research objectives and answer the three mentioned research 

questions, the thesis uses data mainly from the Survey of Small and Medium Scale 

Manufacturing Enterprises in Vietnam (hereinafter the SME Survey). Besides, the 

Provincial Competitiveness Index Survey (hereinafter the PCI Survey) is employed to 

investigate the association between the provincial-level business environment factors with 

credit constraints in the first study (Chapter 3). 

The SME Survey in Vietnam is a firm-level database that was conducted 

biennially between 2005 and 2013 with the purpose to collect data and information on the 

actual dynamics and growth of the private sector in Vietnam, particularly SMEs. The 

Survey was the research collaboration between Vietnam and Denmark under the 

sponsorship by the Danish International Development Agency (DANIDA, Denmark). 

The Survey was implemented through face-to-face interviews with managerial 

representatives of SMEs across ten provinces in Vietnam (Ha Noi, Phu Tho, Ha Tay, Hai 

Phong, Nghe An, Quang Nam, Khanh Hoa, Lam Dong, Ho Chi Minh City, and Long An). 

Data cover all firm-related issues, such as enteprrise history, general characteristics, 

sales structure, indirect costs, employment, investments and credit, etc. There were around 

2,500 SMEs involved in each survey round, generating a sample size of over 13,000 

observations throughout the five survey years. The research relies on a balanced sample of 

6,075 firm-year observations in order to investigate and analyse the situation regarding 

credit constraints, innovation, labour productivity, and other characteristics of those that 
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survive throughout the five-round survey. The sample comprises of micro, small, and 

medium enterprises to ensure the consistency of the SME Survey. 

The PCI Survey is a provincial-level database that provides data and information 

on the business environment of cities and provinces across Vietnam. This Survey has 

been conducted annually since 2005 as the joint research between the Vietnam Chamber 

of Commerce and Industry (VCCI) and the United States Agency for International 

Development (USAID) with the purpose to assess the local governments in building a 

favourable business environment for the development of private enterprises. The further 

aim of the PCI Survey has been to enhance the transparency and competitiveness by 

pushing the local governments to create a level-playing business environment to attract 

domestic and foreign investments. 

The PCI Survey has been implemented to cover ten areas of the business 

environment at the provincial level, including entry costs; access to land and security of 

business premises; transparency of business environment and information; informal 

charges; bureaucratic procedures and inspections; private activity from policy biases 

toward state, foreign, or connected firms; proactiveness and creativity of provincial 

leadership in solving problems for enterprises; business support services; labour training 

policies; and legal procedures for dispute resolution. The PCI Survey is conducted in 63 

cities and provinces of Vietnam. In this research, PCI and sub-indicators of ten provinces 

related to the SME Survey are employed. 

1.3.3. Key variables 

(i) Credit constraints 

Credit constraints are one of the key variables in the thesis. The definition “credit 

constraints” refers to a limitation or restriction of an entity in borrowing from the formal 

credit markets. There are two methods to capture credit constraints, including indirect and 
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direct approaches. While the indirect approach relies on the Permanent Income 

Hypothesis to define credit constraints, the direct approach is mostly based on self-

reported information of managerial respondents in firm surveys to construct the variable. 

The latter has been widely used in the literature because of its straightforwardness (e.g., 

Nguyen, Su, and Sharma, 2019; Rand, 2007; Tran and Santarelli, 2013). Under this 

approach, credit constraints have been usually quantified as a binary variable, in which a 

firm is considered to be constrained or unconstrained (e.g., Bigsten et al., 2003; Rand, 

2007). Conceptually, credit constrained firms are those applying for loans and having 

their applications rejected (Bigsten et al., 2003) or those having credit demand without 

concerning whether they received a loan or not (Rand, 2007). As such, this approach does 

not consider the possibility that a firm had their loan applications approved only in part 

or the chance that even their applications were approved in full, they still demanded 

further loans. This gap in the literature remains critical because without considering those 

possibilities, empirical results on credit constraints-related issues might be biased, 

ambiguous, and inconclusive. 

Different from previous studies that consider credit constraints as a binary 

variable, this thesis develops an ordinal three-level definition of credit constraints, 

including non-constraint, partial constraint, and full constraint. Particularly, non-

constraint refers to the situation in which a firm either applied for loans and had its 

applications fully approved and had no further credit demand or those that did not apply 

for loans because of no credit demand. Partially constrained firms are those that applied 

for loans and had their applications only partially approved, or while all of their 

applications were fully approved, they still had further credit demands. Fully constrained 

firms are those that applied for loans and had their applications fully denied or those that 

did not apply for loans because of other reasons (such as high interest rate, inadequate 

collateral, difficult process, etc.), rather than no credit demand. This three-level definition 
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is comprehensive in considering the possibilities that a firm had their loan applications 

partly approved and that they might have further credit demand even after they had no loan 

rejections at all. The contributions are highlighted in the next section. 

(ii) Innovation 

Innovation is one of the key dependent variables in this thesis. Basically, the 

definition of “innovation” refers to the process(es) of introducing, launching, improving, 

and/or upgrading products, processes, and/or services that create values for entities, 

markets, and/or clients. There are two approaches to measure innovation at the firm level, 

including objective and subjective. Under the objective approach, innovation is proxied 

based on a number of quantitative variables, such as R&D investment, R&D expenditure, 

or the number of patents and/or patent citations (e.g., Czarnitzki and Hottenrott, 2011; 

Coad and Rao, 2010). The major limitation of this approach is of somewhat 

inappropriateness because this approach appears to be input-based through R&D or patent 

investments, while innovation is seen as a firm’s output; and not all innovations are 

generated from such inputs (e.g., Hughes, 2001). This measure of innovation is also less 

observed in emerging countries like Vietnam and against small firms (Gorodnichenko 

and Schnitzer, 2013). 

The latter (objective approach) has been widely used in the literature, which 

captures innovation by relying on self-reported information of managerial representatives 

regarding innovation-related aspects to determine whether the firm is innovative or not 

(e.g., Efthyvoulou and Vahter, 2016; Gorodnichenko and Schnitzer, 2013). Apparently, 

the subjective approach refers to the output-based aspect of firms. This study follows the 

subjective approach to examine firm-level innovation, which constructs a binary 

variable of innovation defining innovative firms as those introducing new products 

and/or new production processes or technology as well as improving existing products. 
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(iii) Labour productivity 

Labour productivity refers to the proportion at which inputs are transformed into 

output to demonstrate the production relationship between inputs and outputs. The literature 

has shown different approaches to measure labour productivity, including subjective and 

objective. The former measures the level of productivity by relying on scale-based 

responses of the firm’s representatives in the survey questionnaire (e.g., Addison and 

Belfield, 2001; Metcalf, 2003). This approach remains some shortcomings, consisting of 

biased or skewed responses, limitation in measuring the level of labour productivity, and 

potential endogeneity (Arnold, Mattoo, and Narcis, 2008). The latter measures labour 

productivity by relying on accounting-based information on sales, costs, profits, earnings, 

or value-added sales (e.g., Arnold and Hussinger, 2005; Haidar, 2012). This study adopts 

the latter form to capture labour productivity, in which labour productivity is measured as 

output per worker (e.g., Waheed, 2017; Xuefeng and Yasar, 2016). This objective measure 

allows the study to directly capture the outputs of firms per employee as well as to better 

analyse the economic contributions of each employee to a firm’s outputs. 

1.4. Main findings and contributions 

1.4.1. Main findings 

This section highlights major findings from three empirical studies. As such, key 

findings on (i) the determinants of credit constraints, (ii) the linkage between credit 

constraints and innovation, and (iii) the nexus between credit constraints and labour 

productivity––are demonstrated. 

The first empirical study identifies the factors that affect the probability of SMEs 

in Vietnam to be constrained by using the SME and PCI Surveys. The first study finds 

that younger firms are more likely to be partially constrained; household firms appear to 

be less constrained because of their less frequent use of formal credit; firm size is 
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positively associated with credit constraints. Interestingly, firms with either a higher 

leverage ratio or more investments are more likely to be partially constrained. The findings 

confirm the importance of creditworthiness, adverse selection, and moral hazard in lending 

considerations. Further, registered firms are more likely to be fully constrained, suggesting 

that a transparent legal framework would be useful in reducing costs for SMEs (Van Vu et 

al., 2018). Owner characteristics also matter for firm credit constraints in the way that 

female-owned firms are less likely to be constrained––either partially or fully. Similarly, 

firms run by educated owners are less likely to be constrained. Although the first study 

finds no significant evidence of the impact of aggregate PCI on credit constraints is found, 

the PCI sub-indicators, including time costs, proactiveness, labour training policy, 

information transparency, and informal charges, remain their significance in determining 

credit constraints of SMEs. Thus, the study suggests that the government might consider 

improving the business environment at the provincial level to facilitate the firm’s 

operations by, such as, reducing transation costs and developing labour training policy 

through program improvements of vocational colleges. 

The second empirical study investigates the linkage between credit constraints 

and innovation by employing the SME Survey. The second study adopts parametric and 

non-parametric methods and shows interesting results. It is found that partial constraint 

significantly holds back innovation, while full constraint increases the engagement in 

innovation, though the parameter remains insignificant. Such inverse impacts are 

explained by differences in internal funding and growth potential. As such, partially 

constrained firms remain a higher level of internal funding generated from their profits. 

They also tend to be more dynamic and might be in the growth stage of their business 

cycle. Thus, they are more motivated to be innovative to gain competitiveness 

advantages in the markets. This study also finds that lagged innovation significantly and 

positively affects innovation in the current period. All in all, constrained firms––either 
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partially or fully––demonstrate their plans to start up new projects in the future. The 

main findings are statistically significant and robust when using a different method. The 

study suggests that in the long run, formal credit should be considered as one of the 

main financing channels for SMEs’ innovation, particularly for firms having limited 

internal funding. 

The third empirical study examines the nexus between credit constraints and 

labour productivity by using the SME Survey. By applying both parametric and non-

parametric approaches, the third study shows intriguing empirical results that credit 

constraints significantly affect labour productivity in an adverse way, depending on the 

severity of constraints. After controlling for firm specific characteristics and dynamic 

endogeneity issues, the study finds that partially constrained firms have a lower level 

of labour productivity, while fully constrained firms perceive a higher level of labour 

productivity than unconstrained peers. In other words, the level of labour productivity 

of SMEs in Vietnam decreases with partial constraint and increases with full constraint. 

It is also found that lagged labour productivity does affect the current one. The main 

findings are statistically significant and robust to another measure of labour productivity 

as output to labour turnover. 

The third study finds that the inverse effects of credit constraints on labour 

productivity are explained by firms’ labour capabilities and managerial compensation. 

As such, fully constrained firms spent more time training their new workers, have more 

competent employees, and maintain an adequate level of executive compensation, which 

explains their higher level of labour productivity. It is noted that as fully constrained firms 

had no access to formal credit at all, for their survival, they are forced to implement 

labour-concentrated strategies in order to enhance their labour productivity. The study 

implies that because capital contributes to boosting labour productivity of a firm 

regardless of levels of credit constraints (Bai, Carvalho, and Phillips, 2018), in the long 
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run, reforms in financial markets need to be taken into account. Further, appropriate 

labour training policies and salary structure would also contribute to enhancing a firm’s 

labour productivity. 

1.4.2. Main contributions 

Overall, the thesis contributes to the literature in several aspects. 

First, this thesis bridges the gaps in the literature by introducing a middle class of 

credit constraints, that is, partial constraint, in the context of a developing country like 

Vietnam. The ordered three-level definition of credit constraints (non-constraint, partial 

constraint, and full constraint) is important in avoiding the information loss and 

misinterpretation if the partial constraint is not taken into account. Prior studies have 

investigated credit constraints as a binary approach––constraint/non-constraint that 

considers whether a firm applied for loans and got approved or not and whether a firm 

needs more loans regardless of approval or rejection (e.g., Bigsten et al., 2003; Rand, 

2007). The binary approach might miss out the possibilities that the firm’s loan 

applications were approved in part and that if a firm demands more credit even when its 

loan applications were approved in full. This gap is important in identifying the constraint 

status of a firm. The mentioned possibilities might also cause different impacts on firm-

related aspects, such as innovation and labour productivity. Therefore, the thesis fills in 

the gap by developing a hierarchical definition of credit constraints shown through a so-

called trinary approach. Accordingly, the trinary approach overcomes the binary by 

adding up a category of partial constraint, which refers to the status that firms applied for 

loans and had their applications only partially approved, or while all of their applications 

were fully approved, they still had further credit demands.  

Second, this thesis is the first to employ a longitudinal dataset from the Vietnam 

SME Survey that spans nearly a decade to provide a comprehensive picture of credit-
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related issues of SMEs in Vietnam. The research, to the best of the author’s knowledge, 

is the first one to explore the topic of credit constraints–innovation–labour productivity of 

an emerging market like Vietnam where the financial systems remain underdeveloped and 

SMEs are viewed as a backbone of the economy. 

Apart from the mains contributions regarding the definition of credit constraints 

and the use of a panel dataset of SMEs in Vietnam, the major contributions in each single 

core study are as follows: 

The first study endeavours to contribute to the literature in terms of econometric 

strategy by taking into account the problem of the parallel-lines assumption that is 

common in studies with an ordinal dependent variable. To date, to the best of the author’s 

knowledge, this is the first study that adopts a random-effects generalised ordered probit 

model to determine factors that affect the probability of firms to be partially or fully 

constrained. This advanced technique allows the research to check and overcome the 

violation of the parallel-lines assumption, hence producing consistent and robust 

parameters. Another important contribution of this study is of incorporating firm-level 

and provincial-level databases from the SME Survey and the PCI Survey, respectively, 

to investigate the determinants of SMEs in Vietnam. This is the first study to analyse PCI 

and its sub-indicators that comprehensively reflect major aspects of the business 

environment in Vietnam in order to determine the provincial-level factors that might 

impact a firm’s credit constraints. 

The second study contributes to the literature by analysing, for the first time and 

to the best of the author’s knowledge, the impacts of partial and full constraints on 

innovation of SMEs in Vietnam. In particular, this study provides evidence of how credit 

constraints affect innovation and future innovation plans. Further, the second study 

contributes to the literature as the first one using both parametric and non-parametric 

estimation models on a panel dataset, which deals with the problems of endogeneity and 
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selection bias. Once endogeneity is solved, the estimated parameters regarding the 

influences of partial constraint and full constraint on innovation and innovation plans 

should be more consistent. 

The contributions of the third study are major as follows. First, this study is the 

first one, to the author’s best knowledge, to evaluate the impacts of partial and full 

constraints on labour productivity of SMEs in a labour-intensive market like Vietnam. 

The missing link between level-based credit constraints and labour productivity at the 

firm level is worth being inspected. Different from previous studies that often examine a 

firm’s productivity measured by total factor productivity (TFP), the third study takes 

another aspect by examining per-worker output that captures the economic contributions 

of each employee to a firm’s outputs, which is more relevant and appropriate for 

manufacturing firms in a labour-intensive market like Vietnam. Second, the use of both 

parametric and non-parametric strategies in estimating the impacts of credit constraints 

on labour productivity eliminates econometric problems arising from endogeneity and 

selection bias, thus providing consistent results. 

1.5. Structure of the thesis 

The rest of the thesis is structured as follows. Chapter 2 presents the study context, 

definitions, and data. The first section of this chapter provides an overview of Vietnam’s 

economy, followed by SME’s contributions and challenges. This chapter then provides 

comprehensive understandings of credit constraints, including definitions of credit 

constraints, methods to measure credit constraints, determinants of credit constraints, 

credit constraints and innovation, and credit constraints and labour productivity. The final 

section provides details of the data used in the thesis. 

Chapter 3 presents the first empirical study of the thesis regarding the 

determinants of credit constraints of SMEs in Vietnam. This chapter answers the first 
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research question with the purpose to identify a vector of the firm, owner, and business 

environment factors that affect the probability of firms to be partially and fully 

constrained. This chapter consists of various main sections: literature review, research 

methods, data––variables––summary statistics, and empirical results and discussion. 

Chapter 4 demonstrates the second empirical study with respect to the nexus 

between credit constraints and innovation of SMEs in Vietnam. This chapter is to address 

the second research question regarding the impacts of credit constraints on innovation. 

This chapter contains related literature and research hypothesis, research methods, 

variables and summary statistics, empirical results and discussion.  

Chapter 5 presents the third empirical study regarding the connection between 

credit constraints and labour productivity of SMEs in Vietnam in order to answer the third 

research question related to the impacts of credit constraints on labour productivity. This 

chapter is organised following the structure of Chapter 4, which includes related literature 

and research hypothesis, research methods, variables and summary statistics, empirical 

results and discussion.  

Finally, Chapter 6 concludes the thesis and discusses the implications of findings 

and suggestions for future studies. 
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Chapter 2 

Study Context, Definitions, and Data 

2.1. Introduction 

This chapter provides the study context of the thesis by first discussing 

Vietnam’s evolving macroeconomic performance followed by the importance of SMEs 

in facilitating the country’s positive growth and development. In doing so, the chapter 

provides definitions of SMEs and the challenges faced by the sector, focussing on credit 

constraints, a key issue of the thesis. Subsequently, the chapter provides in turn 

definitions and measurements of credit constraints and discusses the determinants of 

credit constraints as well as the consequences for firm performance in relation to 

innovation and labour productivity—three core studies of the thesis. Given that data are 

common for all the studies in this thesis, this chapter also provides a comprehensive 

discussion of the data.   

This chapter is structured as follows. Section 2.2 presents the overview of 

Vietnam’s economy. Section 2.3 emphasises the contributions and challenges of SMEs. 

Section 2.4 provides some insight into credit constraints by introducing the definitions 

of credit constraints, methods to measure credit constraints, determinants of credit 

constraints, credit constraints and innovation, and credit constraints and labour 

productivity. Section 2.5 provides details about data used for the empirical analyses. 

Section 2.6 concludes the chapter. 

2.2. Overview of Vietnam’s economy 

The Socialist Republic of Vietnam, known as Vietnam, is the easternmost country 

on the Indochina Peninsula with an area of 333,000 km2 and an estimated 97 million 

inhabitants in 2018, making it the 15th most populous country in the world. The political 
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and economic renewal campaign (Doi Moi) launched in 1986 has been a momentous 

turning point in transiting Vietnam from a centrally planned to a socialist-oriented market 

economy. As such, the reform program Doi Moi has, among others, been a cornerstone 

for development of the country’s private sector (Triodos Facet, 2013). 

Vietnam’s GDP growth has not always been better than the previous fiscal period 

since the launch of Doi Moi, but it has been positive, and the trend has been steadily 

upward over the last several years (Table 2.1). The 1998–2000 period after Doi Moi 

witnessed an average annual GDP growth rate of 7.1% (Glewwe, 2004). Over the 2000–

2007 period, the annual growth rate increased to 8.1% before dipping to an average of 

6.1% per year in the following period because macroeconomic balances were restored 

(Dinh, 2014). Vietnam joined the World Trade Organisation in 2007 and signed the 

Comprehensive and Progressive Agreement for Trans-Pacific Partnership in 2018. Overall, 

the World Bank regards Vietnam as a highly dynamic emerging country in the Southeast 

Asian region, especially in light of its remarkable transcendence from one of the poorest 

countries in the world to a lower-middle-income country in less than a quarter of a century. 

Table 2.1 also shows other key indicators of Vietnam’s economy over the last 

three decades. GDP per capita in constant 2010 US$ increased from around US$400 in 

the 1990s to around US$1,800 by the end of 2017. The dramatic improvement in socio-

economic development remarkably contributed to the poverty reduction with a decrease 

in the poverty headcount ratio from 53% in 1992 to 2.0% in 2016. The life expectancy at 

birth was substantially improved from 70.5 in 1990 to 76.0 in 2017. The share of domestic 

credit to the private sector also substantially increased by 10 times from 13.7% in 1992 to 

130.7% in 2017. Apparently, the economic indicators demonstrate outstanding 

achievements of Vietnam over the past 27 years, turning Vietnam into one of the fastest 

growing economies. 
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Table 2.1. Overview of Vietnam’s economy 

Indicator 1990 1995 2000 2005 2010 2015 2017 

GDP growth (%) 5.10 9.54 6.79 7.55 6.42 6.68 6.81 

GDP per capita 

(constant 2010 US$) 

431.88 581.08 761.61 1,012.37 1,310.37 1,651.24 1,834.65 

Poverty headcount 

ratio at $1.90/day (% 

of population) 

52.9a 35.5b 38.0c 19.5d 4.2 2.6e 2.0f 

Life expectancy at 

birth (years) 

70.54 71.97 73.27 74.26 75.12 76.05 76.00 

Domestic credit to 

private sector (% of 

GDP) 

13.66a 18.48 35.26 60.47 114.72 111.93 130.72 

Labour force (mil. 

persons) 

32.96 37.24 41.96 46.74 51.44 56.02 56.97 

Employment to 

population ratio 

(15+, %, ILO 

modelled) 

75.60a 75.37 74.75 74.42 75.34 76.40 76.04 

GDP per person 

employed (constant 

2011 US$) 

3,356.6a 4,025.2 5,015.5 6,282.4 7,666.5 9,454.3 10,550.2 

Unemployment (% 

of total labour force, 

ILO modelled) 

1.96a 1.94 2.26 2.23 1.11 1.86 1.89 

Notes: a, b, c, d, e, and f denote the years 1992, 1998, 2002, 2006, 2014, and 2016, respectively––due to data availability.  

Source: The World Bank database 

As Vietnam has been moving from a centrally planned into a more market-oriented 

economy, administrative procedures have been reorganised towards modernisation, and the 

regulatory framework for small businesses has been improved. The labour regulations have 

become more flexible and dynamic. The stability in economic growth and international 

trade have contributed to spurring employment in Vietnam. In the 2000s, an increase of 1% 

of GDP growth increased employment by 0.3% (ILO, 2018). Vietnam has gained an 

advantage from the demographic dividend in the recent decade with a relatively young and 

dynamic labour force regardless of ageing signals in the whole population. As reported in 

Table 2.1, the past 30 years have witnessed a rapid increase in the labour force from 

approximately 33 million (1990) to 57 million persons (2017), suggesting an abundant 

labour supply of an emerging country. The employment-to-population ratio remained stable 

at around 75%, contributing significantly to the national economic development. GDP per 

person employed grew dramatically from approximately US$3,400 in 1992 to US$10,550 
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in 2017. The unemployment rate was relatively low at, on average, 1.90% over the period 

1990–2017, suggesting the favourable job opportunities in Vietnam’s market. 

As with most economies, especially developing and emerging, Vietnam’s economic 

success would appear to be facilitated sustainability by its small and medium-sized 

enterprise (SME) sector. That is what the thesis turns to next with the emphasis on 

definitions, contributions, and challenges of SMEs. 

2.3. SMEs’ contributions and challenges 

2.3.1. Definitions of SMEs 

The definitions of SMEs vary widely across countries, even across sectors within 

a country. The purpose of this section is to look at the wide-ranging definitions within the 

Southeast Asian region and then outline the one adopted in the thesis. 

Most countries reported in Table 2.2 use assets and/or the number of employees 

as the basis for classification. This appears to be more reasonable than taking other criteria 

such as revenue or profit, which is important but sensitive to exogenous shocks to the 

economy, hence making it unstable to classify enterprises. In countries such as Malaysia, 

Singapore, and Thailand, the classification of firms by size relies on the sector to which 

firms belong. Generally, those countries categorise sectors into manufacturing and non-

manufacturing. Notably, Singapore emphasises criteria for domestic firms and foreign 

firms (SMRJ, 2008). 

Apparently, to classify firms by size, some countries use two criteria concurrently 

such as number of employees and assets (Philippines, Thailand), sales and assets 

(Indonesia), sales and number of workers (Malaysia), or three criteria including local 

equity ownership, assets, and the number of employees (Singapore). By firm size, three 

countries (Indonesia, Malaysia, Philippines) set up criteria for micro enterprises, small 

sized enterprises, and medium sized enterprises, while other countries (Singapore and 

Thailand) exclude micro enterprises (SMRJ, 2008). 
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Table 2.2. Definitions of SMEs by country 

Country/Sector Criteria 
Micro 

enterprise 
Small enterprise Medium enterprise 

1. Vietnam (VIE)     

▪ Agriculture, 

forestry, and 

fisheries 

Employees ≤ 10 10 – 200 200 – 300 

Capital (VND)  ≤ 20 bil. 20 bil. – 100 bil. 

▪ Industry and 

construction 

Employees ≤ 10 10 – 200 200 – 300 

Capital (VND)  ≤ 20 bil. 20 bil. – 100 bil. 

▪ Commerce and 

services 

Employees ≤ 10 10 – 50 50 – 100 

Capital (VND)  ≤ 10 bil. 10 bil. – 50 bil. 

2. Cambodia 

(CAM) 

Employees ≤ 10 11 – 50 51 – 100 

Assets16 (USD) ≤ 50,000 50,000 – 250,000 250,000 – 500,000 

3. Lao PDR 

(LAO) 

Employees  ≤ 19 ≤ 99 

Assets (LAK)  ≤ 250 mil. ≤ 1.2 bil. 

Turnover (LAK)  ≤ 400 mil. ≤ 1 bil. 

4. Malaysia (MAL)    

▪ Manufacturing 

and related 

services, and 

agro-based 

industry 

Employees < 5 5 – 50 51 – 150 

Annual sales (MYR) < 250,000 0.25 mil. – 10 mil. 10 mil. – 25 mil. 

▪ Services, ICT17, 

and agriculture 

industry 

Employees < 5 5 – 19 20 – 50 

Annual sales (MYR) < 200,000 0.2 mil. – 1 mil. 1 mil. – 5 mil. 

5. Thailand (THA)    

▪ Manufacturing 

and services 

Employees  ≤ 50 51 – 200 

Assets16 (THB)  ≤ 50 mil. 50 mil. – 200 mil. 

▪ Wholesale 

industry 

Employees  ≤ 25 26 – 200 

Assets1 (THB)  ≤ 50 mil. 50 mil. – 100 mil. 

▪ Retailing 

industry 

Employees  ≤ 15 16 – 150 

Assets1 (THB)  ≤ 30 mil. 30 mil. – 60 mil. 

6. Indonesia 

(IND) 

Assets18 (IDR) ≤ 50 mil. 50 mil. – 500 mil. 500 mil. – 10,000 mil. 

Annual sales (IDR) ≤ 300 mil. 300 mil. – 2,500 mil. 2.5 bil. – 50 bil. 

7. Philippines 

(PHI)  

Employees 1 – 9 10 – 99 100 – 199 

Assets (PHP) < 3 mil. 3 mil. – 15 mil. 15 mil. – 100 mil. 

8. Myanmar 

(MYA) 

Employees  3 – 25 26 – 50 

Capital (MMK)  ≤ 1 mil. 1 mil. – 5 mil. 

Notes: Currencies are abbreviated as follows: Vietnam Dong (VND), US Dollar (USD), Lao Kip (LAK), Malaysia 

Ringgit (MYR), Thai Bath (THB), Indonesian Rupiah (IDR), Philippines Peso (PHP), and Myanmar Kyat (MMK). 

Source: Consolidation from SMRJ (2008) 

In Vietnam, according to Article 3 of the Decree No.56/2009/ND-CP dated June 

2009, SMEs are defined based on two criteria: the number of employees and the total 

capital (or the value of total assets, as defined in a firm’s balance sheet). These criteria 

vary in the three main enterprise sectors in Vietnam: agriculture, forestry and fisheries; 

 
16 Land cost is excluded. 
17 Information and Communication Technology 
18 Land or buildings are excluded. 
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industry and construction; and commerce and services. Accordingly, an enterprise is 

considered as a micro firm if the number of employees did not exceed 10, regardless of 

its sector. For firms operating in the agriculture, forestry, fisheries, industry, and 

construction, their upper limit of employees is 200 and 300 for small firms and medium 

firms, respectively. For those operating in the commerce and services sectors, the number 

of employees should be no more than 50 and 100, correspondingly. In terms of capital, a 

firm is considered an SME if its total capital does not exceed VND20 billion––applying 

for those in the industries of agriculture, forestry, fisheries, industry, and construction––

and VND10 billion for those in the commerce and services. For medium-sized firms, the 

maximum capital is VND100 billion for those in agriculture, forestry, fisheries, industry, 

and construction, and VND50 billion for commerce and services firms. 

So far, the SME sector has been developed in most regions nationwide and 

participated in most of the national industries in terms of GDP growth, job creation, and 

export turnovers (Dinh, 2014). Further details of SME contributions are presented in the 

next section. 

2.3.2. Contributions of SMEs 

In general, SMEs are crucial sectors worldwide, especially in developing 

countries. SMEs are also considered a fundamental part of the economic fabric in most 

nations, particularly in developing countries, on account of its important contributions to 

spurring growth, innovation, and prosperity (Bouri et al., 2011). It is noted that SMEs 

form a large part of the private sector in most developed and developing countries. The 

number of SMEs worldwide ranges between 420 and 510 million enterprises (ITC, 2019), 

in which there are about 36 to 44 million formal SMEs globally. Of these, around 70% 

are found in developing economies. In developing Asian countries, SMEs account for 

around 90% of all business entities and are primary private sector employers by creating 
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approximately 50 to 80% of employment (Tambunan, 2008). They also contribute more 

substantially to gross domestic product (GDP) than do their larger counterparts. This 

section focuses on the contributions of SMEs in Vietnam and in neighbouring countries. 

As shown in Table 2.3, in the Southeast Asian region, the SME sector accounts 

for more than 95% of all businesses. Table 2.3 shows that SMEs occupy the vast majority 

of all enterprises across Asian countries, ranging from 87.4% in Myanmar to over 99% 

of total establishments in Cambodia, Lao PDR, Indonesia, Thailand, and the Philippines. 

It is viewed that the SME sector’s contributions to GDP growth and job creation are 

remarkable and vary by country: the contributions of SMEs to GDP growth range from 

33.1% in Myanmar to 60.3% in Indonesia, while the proportions of SMEs to employment 

are in the range between 46.8% (Vietnam) and 97.0% (Indonesia). 

In Vietnam, SMEs continue to be central to Vietnam’s development process. 

Particularly, the contributions of SMEs to GDP in Vietnam is 40%, which are higher 

than Thailand (37.4%), the Philippines (35.7%), and Malaysia (33.1%). SMEs create 

46.8% of employment, which is relatively lower than the SME employment rates in, for 

example, Indonesia (97%), Lao PDR (82.9%), Cambodia (71.8%), and the Philippines 

(64.9%) because of the higher proportions of SMEs remained in these countries’ 

business structures: more than 99% of enterprises in these countries are SMEs. This sector 

also contributes from 15 to 25% of total export turnovers. Therefore, facilitating SMEs to 

do business and boosting their development are important in increasing GDP growth. 

With regard to the SME Policy Index (that is used to evaluate the support of the 

policies and programs to the SME development in the region), on average, Vietnam and 

other four countries (Malaysia, Thailand, Indonesia, and the Philippines) are in the top 

order of the index score because their aggregate SME index scores are greater than or 

equal to the ASEAN average SME policy index that is designed to improve the business 

environment for SMEs in their life cycle. This index is helpful in systematically 
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analysing policy development of each member country as well as identifying gaps in 

policy amplification and implementation at both national and regional levels. Table 2.3 

also shows that the SME credit gap, which refers to the difference between formal credit 

provided to SMEs and estimated SME formal credit demand, considerably differs 

among countries. Indonesia and Thailand remain the big gap of SME formal credit 

(US$11.8 billion), followed by Malaysia (8.0 billion). Cambodia and Lao PDR are at 

the lowest credit gaps with 0.4 and 0.2 billion, respectively. Vietnam positions at the middle 

level with the SME credit gap of US$4.3 billion. Generally, formal financial institutions, 

particularly commercial banks, apply strict collateral requirements on loan applications, 

which might be difficult for the firms to satisfy (Wignaraja and Jinjarak, 2015). 

Table 2.3. SMEs’ contributions to economic development 

Indicator VIE CAM LAO IND MAL THA PHI MYA 

Share of total 

establishments 

(%) 

97.7a 99.8a 99.8b 99.9b 97.3d 99.7a 99.6c 87.4a 

SME contri-

bution to GDP 

(%) 

40.0a - - 60.3b 33.1b 37.4b 35.7b - 

Employment by 

SMEs (% of 

total) 

46.8c 71.8a 82.9b 97.0b 57.5b 81.0b 64.9c - 

SME exports 

(% of total) 

20.0a - - 15.7b 19.0b 25.5b 20.0c - 

ASEAN SME 

policy indexa,* 

3.7 2.4 2.5 4.1 4.7 4.1 3.8 2.9 

SME credit gap 

($US billion) 

4.3d 0.4d 0.2d 11.8d 8.0d 11.8d 2.0d - 

Notes: a b c d denotes data in 2014, 2013, 2012, and 2010, respectively; *: ASEAN average SME policy index: 3.7 

Source: ADB (2015); ERIA (2014) 

Focusing on Vietnam, the growth of SMEs is shown in Table 2.4 through several 

specific characteristics during the period 2000–2015. The SME sector in Vietnam 

witnessed a substantial increase in the number of enterprises over the period 2000–2015. 

As reported, the number of SMEs increased significantly from nearly 36,000 enterprises 

in 2000 to over 433,000 enterprises in 2015––around 12 times. The annual SME growth 

rate in this period reached the level of, on average, approximately 14%. As such, during 
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the period 2000–2015, the share of SMEs to total enterprises increased substantially 

from 92% to 98%. 

Table 2.4. SME growth in Vietnam 

Indicator 2000 2005 2010 2015 

Total number of enterprises 39,069 106,616 279,360 442,485 

     in which: Number of SMEs 35,943 101,682 272,283 433,453 

Share of SMEs (%) 92.0 95.4 97.5 98.0 

Total number of employees (mil.) 3.54 6.24 9.83 12.86 

     in which: Number of employees in SMEs (mil.) 0.94 2.15 4.34 5.61 

Share of employment by SMEs (%) 26.6 34.4 44.2 43.6 

Total capital of SMEs (VND trillion) 214.76 702.39 4,670.52 9,483.75 

Total revenues of SMEs (VND trillion) 266.93 831.46 3,623.88 6,637.32 

Per-employee revenues of SMEs (VND billion) 0.283 0.387 0.835 1.184 

Tax and fees paid by SMEs (VND trillion) 13.21 38.19 169.04 216.15 

Source: Vietnam’s General Statistics Office     

A similar trend could also be viewed in employment and firm performance. SMEs 

in Vietnam contributed significantly to job creation: the share of employment in SMEs 

was 26.6% in 2000, then going up to 43.6% in 2015. The annual average employment 

growth rate in this period recorded at approximately 18%. The size of total capital of 

SMEs increased as well to almost VND9,500 trillion in 2015, as compared to VND215 

trillion in 2000. Regarding revenues, total revenues of SMEs improved remarkably as of 

approximately 25 times during the period 2000–2015, suggesting the rapid growth of this 

sector in terms of size and performance. Per-employee revenues went up from VND0.28 

billion in 2000 to VND1.18 billion in 2015. It appears that the average growth rate of 

total revenues of SMEs at 25% was higher than the average growth rate of the total 

number of employees at 18% but remained lower than the average growth rate of total 

capital (35%) (Trinh and Thanh, 2017). Notably, the amount of tax and fees paid by SMEs 

to the national budget was substantial, shown through an increase from VND13.2 trillion 

in 2000 to VND216.1 trillion in 2015––an increase of 15 times over 15 years. 

Despite their considerable contributions to economic growth and development, 

SMEs tend to encounter a number of growth and expansion related challenges (ERIA, 

2014). The next section presents challenges that SMEs are likely to confront in their 

development process. 
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2.3.3. Challenges of SMEs 

The overall business environment has played an important role in the dynamics 

and growth of SMEs in Vietnam. However, SMEs in Vietnam have confronted some 

difficulties, such as, unfavourable business environment, low quality of labour 

productivity, and limited access to credit. Figure 2.1 illustrates various barriers perceived 

by SMEs in Vietnam as a percentage of SME firms. Accordingly, several major 

constraints are reported, such as economic uncertainty (2.3%), business licensing and 

permits (2.8%), telecommunication (3.8%), crime, theft and disorder (5.8%), labour 

regulations (8.0%), corruption (9.5%), tax administration (12.4%), tax rates (16.5%), 

inadequately educated labour force (23.7%), and access to credit (39.4%). Among these, 

inadequately educated labour force remains the second position of most severe constraints, 

while access to credit ranks the most serious issue that may hamper SME’s growth. 

With respect to the inadequately educated labour force, according to ILO (2018), 

the quality of the labour force in Vietnam remains modest regardless of the abundant labour 

supply of 57 million people and the levels of productivity growth have still been relatively 

low. The labour force in 2017 structured with around 24% as the share of employees with 

qualifications to the total labour force and 9% as the share of workers holding a bachelor’s 

degree. The share of workers graduating from vocational schools made up 9% of the 

labour force, in which the proportions of those completing the primary vocational 

program and the middle-level vocational program reached at 3.5% and 5.4%, 

respectively. Unskilled workers remained at the highest proportion of total labour force 

with approximately 62%. This may explain the low level of labour productivity of 

Vietnam as compared to other regional countries: while labour productivity of other 

countries in the region increased by US$2,500 (PPP) in the period 2012–2016, that of 

Vietnam went up by only US$1,650 (PPP) in the same period. This is because the vast 

majority of people in the labour force worked in sectors with low levels of labour 
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productivity, including agriculture, forestry, and fishery industries. Other sectors, such as 

industry and construction, witnessed a higher level of labour productivity. Manufacturing 

sectors demonstrated relatively low skilled labour force. 

Figure 2.1. Severe barriers perceived by SMEs in Vietnam (% of SME firms) 

 

Source: Wignaraja (2013) 

Regarding credit access, SMEs have experienced a number of difficulties in having 

access to capital for their growth and expansion.19 In fact, not only are they less likely to 

have access to formal financing granted by commercial banks or other formal financial 

institutions but they also usually face disadvantageous lending terms and conditions. On 

the importance of SMEs and their difficulties in having access to credit, the Vietnamese 

government has issued many supporting policies to the SME growth and development over 

the past decade. Initially and most importantly, the Decree No. 90/2001/ND-CP was 

promulgated in 2001 providing state support for SME development. Eight years later, the 

government passed the Decree No. 56/2009/ND-CP in 2009, which determines eight 

groups of supporting policies for SMEs in terms of financing, production space, innovation 

and technological capacity, market expansion, procurement plans and public services, 

information and consultation, human resources’ development, and business incubators. 

 
19 Approximately 50% of SMEs in developing countries report credit access as a major constraint (Bouri et 

al., 2011) 

39.4

23.7

16.5

12.4

9.5

8.0

5.8

3.8

2.8

2.3

Access to credit

Inadequately educated labour force

Tax rates

Tax administration

Corruption

Labour regulations

Crime, theft and disorder

Telecommunication

Business licensing and permits

Economic uncertainty



 

42 

Among these policies, financing has received the most concern by the enterprise 

community due to their high demand for capital. With the promulgation of Article 7 of 

the Decree No. 56/2009/ND-CP, the government established the SME Credit Guarantee 

Fund and the SME Development Fund to finance the programs and projects to improve 

competitiveness and technical capabilities of SMEs. Further, to facilitate SMEs in 

accessing loans, the state issued the Guarantee Regulations under the Decree No. 

03/2011/QD-TTg dated January 2011 that facilitates SMEs to borrow from commercial 

banks and other formal credit institutions. This leads to the segmented credit markets in 

Vietnam with formal and informal markets. Indeed, the rapid economic development along 

with the typical features in formal and informal credit markets make Vietnam an interesting 

study context in the analysis of the private sector. 

The formal credit markets are dominated by state-owned commercial banks, 

including the Vietnam Bank for Social Policies (VBSP), the Vietnam Bank for 

Agriculture and Rural Development (VBARD), the Vietnam Development Bank 

(VDB), and the Co-operative Bank of Vietnam (CBV). The total assets and outstanding 

loans of this sector account for approximate 70% of all financial service providers 

(World Bank, 2014). Among these, VBSP and VDB are government policy banks that 

offer a wide range of financial products and services to the poor and other targeted 

clients at preferential rates. Table 2.5 shows that the outstanding credit balance by the 

formal institution has increased substantially over the period 2001–2016. 

Table 2.5. Outstanding loans by formal institutions in Vietnam (VND billion) 

Institution 2001 2005 2010 2013 2016 

Vietnam Bank for Social Policies (VBSP) 6,194 17,305 88,806 120,417 156,033 

Vietnam Bank for Agriculture and Rural 

Development (VBARD) 

35,342 93,000 420,420 518,780 732,360 

Vietnam Development Bank (VDB) … 89,096 171,095 257,490 300,383 

Co-operative Bank of Vietnam (CBV)20 3,288 8,959 4,945 13,865 18,195 

Capital Aid Fund for Employment of the 

Poor (CEP) 

41 145 1,592 3,123 5,666 

Notes: Calculations from annual reports of VBSP, VBARD, VDB, CPCF, and CEP 

 
20 The Co-operative Bank of Vietnam has been transformed from the Central People’s Credit Fund since 2013. 
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The informal credit markets comprise of private moneylenders, relatives and 

friends and sources such as traditional rural credit associations. While the significance 

of informal markets has been emphasised in previous empirical studies (Barslund and 

Tarp, 2008; Duong and Izumida, 2002; Khoi et al., 2013; Tran, Walle and Herwartz, 

2018), there is limited information on the informal credit markets in Vietnam, 

particularly for SMEs. Due to the difficulties in obtaining formal loans, SMEs in Vietnam 

often consider borrowing money from informal sources, making this source the most 

useful channel in supporting their financing (Mehnaz and Wimpey, 2007). According to 

CIEM (2014), only 26% of SMEs in Vietnam have access to formal credit. Borrowing 

from informal sources makes up 80% of the total number of SME loan applications.  

Table 2.6 shows the characteristics of formal and informal credit for SMEs in 

Vietnam over the period 2005–2013. Data from several rounds of the SME Survey in 

Vietnam reveal a low debt share of Vietnamese enterprises with the main reason possibly 

coming from liquidity constraints and restrictions in the access to credit (Rand et al., 2008).  

Various constraints that SMEs have faced include high interest rates, a difficult application 

process, inadequate collateral, etc. 

As the table shows, access to formal credit markets appears to have declined 

during this period (40 to 26%) and access to informal markets increased (29 to 62%), 

peaking at 70% in 2009. The number of loans obtained has largely been dominated by 

informal sources. As well, interest rates and collateral requirements have been lowered in 

the case of informal credit. Regarding credit sources, state-owned commercial banks are 

key players in the formal markets, while private moneylenders, relatives, and friends are 

the main sources in the informal markets. On average, approximate 34% of SMEs in 

Vietnam applied for formal loans with commercial banks and other formal financial 

institutions and that 22% of them experienced difficulties in obtaining the loans (CIEM, 

2014). Apparently, limited access to credit is the most severe problem of the firms. 
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Table 2.6. Characteristics of formal and informal credit for SMEs in Vietnam  

Indicator 2005 2007 2009 2011 2013 

Access to formal credit markets (%) 39.29 36.85 37.61 29.70 25.85 

Number of loans obtained a 715 580 463 310 241 

Loan amount, average (VND mil.) b 0.60 1.34 1.06 1.57 2.10 

Interest rate, average (% per month) b 1.21 1.03 1.07 1.67 1.20 

Collateral required (%) b 82.65 89.00 91.93 93.76 94.81 

Formal credit sources b Pct. Pct. Pct. Pct. Pct. 

State-owned commercial banks 68.72 64.35 67.27 56.94 63.92 

Private/joint stock banks 11.56 14.51 11.48 20.21 17.96 

Foreign banks 0.47 0.85 1.40 0.92 1.20 

Social Policy Bank 7.39 12.91 11.28 8.85 5.84 

Development assistance fund (DAF) 1.42 2.13 2.99 3.57 1.20 

Targeted programs 6.35 0.43 0.60 - 0.90 

Access to informal credit markets b 29.40 60.49 70.33 64.42 62.83 

Number of loans obtained a 562 2,001 1,587 973 439 

Loan amount, average (VND mil.) b 0.21 0.23 0.43 0.41 0.48 

Interest rate (% per month) b 0.92 0.82 0.79 0.97 0.62 

Collateral required (%) b 2.65 1.75 10.98 17.34 5.74 

Informal credit sources b Pct. Pct. Pct. Pct. Pct. 

Private moneylenders 44.67 9.38 8.34 7.47 5.16 

Relatives and friends to owner 41.32 18.32 18.68 17.06 17.55 

Enterprises 11.62 4.81 2.57 1.08 2.61 

Notes: a denotes the long-term loans; b denotes the most important loan in value terms. 

Source: Calculations based on the Survey of Manufacturing SMEs in Vietnam 

 

The chapter now turns to issues relating to credit constraint (of SMEs)—the central 

theme of this thesis by highlighting definitions of credit constraints, methods to measure 

credit constraints, along with several major related aspects: determinants of credit 

constraints, credit constraints and innovation, and credit constraints and labour productivity. 

2.4. Credit constraints 

2.4.1. Definitions of credit constraints 

The term “credit constraint” is used in the literature to refer to a limitation or 

restriction arising when economic agents––individuals, households, and businesses––

borrow from the formal financial sector. The purpose of this section is to highlight 

definitions of credit constraints used in earlier studies. The section begins with 

discussing the use and application of comparable terms, such as credit rationing and 

financial constraints, followed by the main concept of the thesis: credit constraints. 
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(i) Credit rationing 

Credit rationing is defined as the situation that borrowers receive no loans despite 

their potentially profitable projects or that at the quoted interest rate, borrowers are 

granted loans but demand a larger loan amount (e.g., Jaffee and Modigliani, 1969; Jaffee 

and Russell, 1976). This term is determined based on the shortage of credit supply of 

lenders to borrowers who are in need of loans, even if the borrowers are willing to pay 

higher interest rates (Jaffee and Russel, 1976; Stiglitz and Weiss, 1981). Baltensperger 

(1978) shows that credit rationing arises when the credit demand outstrips the supply at the 

ruling price. Between temporary and permanent rationing––or in other words, 

disequilibrium and equilibrium rationing––the latter has been of much concern. This 

situation occurs at the level of price at which the excess of demand over supply can be 

consistent with rational lender behaviour. 

According to Baydas, Meyer, and Aguilera‐Alfred (1994), credit rationing is 

determined in two stages: quantity rationing and size rationing. At the first stage (quantity 

rationing), the lender selects a group of borrowers or an individual to grant credit based on 

their creditworthiness and rejects the unworthy group. At the second stage (loan size 

rationing), borrowers obtain loans per their applications, but they still demand more credit. 

Essentially, borrowers are said to be “credit-rationed” if their applications were rejected 

(Mallik, 2015). Credit rationing is also applied in the case of borrowers who demand 

credit but exclude themselves from applying based on self-perception that their credit 

application will most likely be rejected (Jappelli, 1990; Kon and Storey, 2003). 

Credit rationing is a specific type of credit constraints. In most cases, the two 

terms can be used interchangeably. They refer to the situation that the credit access of 

firms prevents them from exploiting socially profitable investments (Barslund and Tarp, 

2008; Duong and Izumida, 2002; Hoque, Sultana, and Thalil, 2016). However, the theory 

of credit rationing introduced by Stiglitz and Weiss (1981) emphasises the restriction 
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from supply side only, whilst credit constraints are examined from both supply and 

demand sides (Bigsten et al., 2003). Stiglitz and Weiss show that banks decide to keep 

low interest rates and randomly select applicants to grant loans. Yet, De Meza and Webb 

(2000) argue that credit rationing is impossible in the real world because together with 

any increase of interest rates, lending types of the lowest quality do exit, which improves 

the lending portfolio of banks. 

(ii) Financial constraints 

The term “financial constraint” appears to have a wider scope than liquidity 

constraints, credit rationing, and even credit constraints. Generally speaking, financial 

constraints are caused by credit constraints, borrowing or issuing equity related issues, 

heavily indebted, or asset illiquidity (Kira, 2013). Apparently, credit constraints appear 

to be a case of financial constraints. 

The concept “financial constraints” was first presented in a study by Fazzari et al. 

(1988) regarding the relationship between financial constraints and corporate investment. 

Based on the payout behaviour of companies in the U.S., the authors group financial 

constraints into two forms: financial and non-financial constraint. Financially constrained 

firms are those having more sensitive investment decisions to the availability of internal 

cash flows than their counterparts. This suggests that the access to internal funds of a firm 

would cause the change of investment expenditures when the firm encounters financial 

constraints. 

In a study on financing constraints, investment, and cash flow, Kaplan and 

Zingales (1995, 1997) define a financially constrained firm as one which pays for the cost 

of internal financing higher than that of external financing. Similarly, Gorodnichenko and 

Schnitzer (2013) proxy financial constraint based on the difficulty of access to external 

finance and the cost of external finance. However, Héricourt and Poncet (2009) assume 
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that external funding is more expensive than internal funding because investment should 

be determined by the firm’s expected profitability in the future instead of being captured 

by its net worth or internal funds. Thus, financing constraints should be identified by the 

sensitivity of investment to internal funds. This measure is also used by Moreno-Badia 

and Miranda (2009) who show that highly indebted firms are more likely to be 

constrained, and foreign companies are less financially constrained than their 

counterparts in Estonia.  

Another definition of financial constraints is presented by Korajczyk and Levy 

(2003). Financially constrained firms are defined as “the set of firms that do not have 

sufficient cash to undertake investment opportunities and that face severe agency costs 

when accessing financial markets” (p.76). In this situation, retention rates and 

investment opportunities are two factors used to measure financial constraints of firms. 

Korajczyk and Levy show that macroeconomic conditions and financial constraints play 

important roles in a firm’s behaviour of the capital structure. Decisions-making on the 

capital structure of financially constrained firms is different from that of unconstrained 

firms. There is likely to be a significant and positive relationship between macroeconomic 

conditions and issue choice for unconstrained firms but less so for their counterparts. 

(iii) Credit constraints 

The traditional definition of credit constraints and household debt derives from 

the Permanent Income Hypothesis by Friedman (1957) and the Life Cycle Hypothesis by 

Modigliani (1966) that explain the consumption patterns of individuals. Based on the Life 

Cycle Hypothesis, Hayashi (1985) defines credit constraints of consumers when they 

experience quantity constraint on the amount of borrowed funds and might borrow at a 

relatively high rate. Regardless of their desire for more credit, consumers encounter the 

constraints that make them unable to borrow or have the amount they desire (credit 

rationing), or that the rate available to them is comparatively more expensive than the rate 
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at which they could lend (differential interest rates). Constrained borrowers are also 

defined as those having their credit applications rejected or discouraged (Chaves, 2001). 

For example, Feder et al. (1990) define credit constrained borrowers as those having more 

credit demands and that non-borrowers are those who could not receive credit. According 

to Duong and Izumida (2002), credit constraints are determined by the demand for credit 

of borrowers as well as their access to the credit market. Borrowers initially apply for 

loans from formal lenders because of low costs. Hence, the lenders decide whether they 

approve the loan applications and if yes, how much they would lend to the borrowers. The 

authors emphasise that the term “constrained” or “unconstrained” refers not only to credit 

but also to total liquidity available in the whole period, such as cash value of inventories, 

deposits, and credit. 

In the same vein, Bigsten et al. (2003) investigate the credit constraints of firms 

by capturing the demand for credit and the supply of finance. The authors define 

unconstrained firms as those that did not wish to obtain external financing or that they were 

able to obtain a loan. Adversely, constrained firms are those that applied for a loan, but the 

application was rejected or those that did not apply for a loan at all due to their pessimistic 

perception of being denied. Similarly, Rand (2007) identifies constrained and 

unconstrained firms based on the likelihood that firms applied for credit and had their 

applications rejected or not. Barslund and Tarp (2008) define credit constrained 

households as those that applied for a formal or informal loan and had the application 

rejected. Dinh, Dufhues, and Buchenrieder (2012) identify credit constrained borrowers 

based on their self-assessment of the expecting maximum loan obtained from formal 

credit sources compared to the maximum amount of borrowing from such sources. 

Meanwhile, Kuntchev et al. (2012) define credit constraints based on four groups: 

fully credit constrained, partially credit constrained, maybe credit constrained, and non-

credit constrained. The first group––fully constrained firms––includes firms that did not 



 

49 

use external financing, did not apply for credit, and had no loan outstanding. Partially 

constrained firms in the second group are defined as those that had a loan outstanding, did 

not apply for credit, or applied for a loan but were denied. Third, maybe credit constrained 

firms are those using external financing and applying for a loan. The final group––

unconstrained firms––are those having sufficient financing and no credit applications. Tran 

and Santarelli (2013) consider a firm to be credit constrained based on their capital 

deficiency and loan application rejections, or their capital deficiency and demands for 

further loans, or their capital deficiency and non-applications for a loan due to collateral 

requirements, high interest rate, heavily indebted situation, complicated procedure. 

In another aspect, Gorodnichenko and Schnitzer (2013) define credit constraints 

as the probability that borrowers have access to external credit and the cost of external 

financing. Banerjee and Duflo (2014) define credit constraints based on the total capital 

of the firm. Accordingly, a firm is considered credit constrained if “the total capital that 

the firm has is less than the amount it would want at the highest interest rate that it is 

currently paying” (p.581). Rand (2017) determines credit constrained firms among 

those having credit demand: constrained firms are those applying for credit and had 

their applications rejected or those that did not apply for credit due to other reasons than 

having sufficient credit. 

All in all, the term “credit constraints” refers to the possibility if a firm’s credit 

applications were approved, the values or quantity of loans granted, and the further credit 

demands. 

2.4.2. Methods to measure credit constraints 

Two methods have been used in the literature to measure credit constraints: 

indirect and direct approaches (e.g., Diagne, Zeller, and Sharma, 2000; Dinh, Dufhues, 

and Buchenrieder, 2012; Petrick, 2005). Basically, the former demonstrates the presence 
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of capital rationing once it violates the assumptions of the Permanent Income Hypothesis 

(Bell, 1988; Petrick, 2005; Zeldes, 1989). Whereas, the latter measures credit constraints 

based on direct answers of a firm’s representative for questions related to loan demands 

of the enterprise, loan applications, the likelihood of firms being denied or approved the 

applications, as well as reasons for applying and non-applying (Rand, 2007; Tran and 

Santarelli, 2013). 

(i) Indirect method 

The indirect approach has been used to examine the interactions between 

institutional and informal credit agencies (e.g., Bell, 1990). Bell (1990) argues that when 

borrowers are assumed to prefer formal loans from banks rather than the informal, the 

loans from lenders would be considered a sign of formal credit constraints. The 

underlying reason stems from information asymmetry that the lenders have insufficient 

information about the characteristics, activities, and credit history of their clients. This 

situation is explained by the heterogeneous of borrowers in terms of production and 

consumption, particularly rural households in developing countries (Stiglitz and Weiss, 

1981). Generally, the lenders collect and analyse information about the potential 

borrowers’ creditworthiness prior to granting loans. However, the information is costly 

for the lenders due to the heterogeneity of clients, causing the information asymmetry 

problems and credit rationing. This is explained by the continuously rapid expansion of 

banks’ lending from a small base under political pressure. Hence, the lenders have 

inadequate time to analyse information on their clients before making any decisions on 

lending or granting credit, which might cause serious problems with overdue loans. 

In terms of borrowing from cooperatives and informal sources, if these two 

sources required the similar real cost of loans and if there was no rationing, borrowers 

would tend to select one source only, hence avoiding the credit cost of making 

transactions with both sources. Further, those using both sources (cooperatives and 
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informal credit) borrowed the amount from cooperatives as much as those solely using 

financing from cooperatives, which implies credit rationing of cooperatives. Whereas, 

those solely borrowing from cooperatives dominated those solely borrowing from 

informal sources, suggesting that credit from cooperatives is cheaper than that from 

informal sources. 

However, Bell’s study has two major shortcomings. First, the indirect method 

identifies credit constrained borrowers when they borrow from formal financial sources. 

In fact, not all households or individuals do borrow when they are constrained. Therefore, 

this method appears to omit the credit constraints of non-borrowers. Second, the concept 

is captured under consideration when firms evaluate financing difficulties that prevent 

them from applying for bank loans. Due to the existence of other determinants that might 

cause the violation of the income assumptions, the indirect approach is less commonly 

used to measure capital constraints. 

In sum, the indirect method remains inconclusiveness as under conditions of 

uncertainty, precautionary individuals or households may reduce their consumption 

expenditure to deal with the income shock without depending on external credit (Diagne, 

Zeller, and Sharma, 2000). 

(ii) Direct method 

The direct method was first applied by Jappelli (1990), followed by others (e.g., 

Rand, 2007; Boucher, Guirkinger, and Trivelli, 2009; Gorodnichenko and Schnitzer, 

2013; Tran and Santarelli, 2013). Under this approach, information from the demand 

side is the key to construct the definition of credit constraints. Most studies, when 

examining a firm’s credit constraints, use the direct approach to form their main variable 

(e.g., Akoten, Sawada, and Otsuka, 2006; Beck, Demirgüç-Kunt, and Honohan, 2009; 

Bigsten et al., 2003; Rand, 2007). The key idea of this method is to collect data and 
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information through direct surveys with households, individuals, or enterprises. In this 

type of surveys, the surveyors use a questionnaire with a set of credit-related questions 

on the respondent’s perceptions in a firm’s credit applications and financing status. 

By virtue of its straightforwardness, this method has been widely applied in 

previous studies and proven to be reliable (Boucher, Guirkinger, and Trivelli, 2009; Feder 

et al., 1990; Jappelli, 1990). For example, Boulier and Goldfarb (1998) recommend using 

an objective question such as “Has your firm applied for a bank loan?” rather than a 

subjective question such as “To what degree do you think is the access to finance an 

obstacle to the current operations of this establishment?” as the former likely provides 

more reliable and accurate information. Similarly, Tran and Santarelli (2013) consider the 

following questions to categorise firms as being credit constrained or not: “Which 

difficulties were encountered when the enterprise was established?”, “Did you apply for 

loans given the difficulty of lack of capital?”, “Why you did not apply for loans?”, “Did 

you experience any problems getting the loan?”, and “Do you still think that you are in 

need of a loan?”. The direct responses of managerial interviewees were then collected to 

define credit constraints. 

This thesis adopts the direct method to identify how credit constrained SMEs in 

Vietnam are. Accordingly, credit constraints are classified into three levels, including 

unconstrained firms, partially constrained firms, and fully constrained firms. There has 

not been any research on credit constraints of firms in Vietnam applying these categories 

to analyse the extent of constraints. 

2.4.3. Determinants of credit constraints 

This section first provides theoretical foundation to identify credit constraints, 

then reviews the studies on the determinants of credit constraints as well as discusses gaps 

in the literature. 
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(i) Theoretical foundation: The Permanent Income Hypothesis and the Life Cycle Hypothesis 

As emphasised, the Permanent Income Hypothesis (PIH) by Friedman (1957) and 

the Life Cycle Hypothesis (LCH) by Modigliani (1966) lay the foundation for the theory 

of credit constraints and household debt. Basically, the two theories explain the 

consumption patterns of agents. The PIH describes how agents spread consumption over 

their lifetimes based on an assumption that the consumption of an agent (e.g., individuals, 

consumers, or households) at a point in time is determined by both their current income 

and their expected income in the future, also known as “permanent income”. The PIH 

further points out that an agent’s consumption patterns are influenced by changes in their 

permanent income rather than those in their temporary income. A key preposition of the 

PIH is that “rational individuals with constant relative risk aversion utility will optimally 

exhibit excess sensitivity to transitory income, save too much, and have expected growths 

of consumption that are too high, relative to the simple permanent income hypothesis 

benchmark, even in the absence of borrowing constraint” (Zeldes 1989, p.295). 

Developing from the PIH, the LCH states that “The point of departure of the life 

cycle model is the hypothesis that consumption and saving decisions of households at 

each point of time reflect a more or less conscious attempt at achieving the preferred 

distribution of consumption over the life cycle, subject to the constraint imposed by the 

resources accruing to the house- hold over its lifetime” (Modigliani 1966, p.162). 

Accordingly, agents plan to consume and save over their life cycle. Specifically, they plan 

to spread out consumption uniformly over their entire lifetime in the best possible manner 

by accumulating while they are working and spending when they are retired. An 

important assumption of the Life Cycle Hypothesis is stability, which retains 

consumption magnitude at approximately the same level over multiple periods. This 

assumption lays the foundation for studies on consumer behaviour about consumption 

and financing. 

https://en.wikipedia.org/wiki/Consumption_(economics)


 

54 

(ii) Determinants of credit constraints 

Previous studies have demonstrated factors, including firm and owner 

characteristics as well as the business environment, that might affect the probability of firms 

to be credit constrained. For example, firm age is an important driver that affects credit 

access and constraints (Akoten, Sawada, and Otsuka, 2006; Bigsten et al., 2003; Coluzzi, 

Ferrando, and Martinez-Carrascal, 2015). Because young firms have lower survival 

probability and lower management capability level, they are less likely to borrow from 

formal financial institutions due to their pessimistic perception that their loan applications 

would be rejected (Nichter and Goldmark, 2009). To some extent, formal financial 

institutions are less likely to lend to younger firms due to their financial issues such as 

information asymmetries and transaction costs (Beck, Demirgüç‐Kunt, and Maksimovic, 

2005; Cassar, 2004; Hoque, Sultana, and Thalil, 2016). Instead, lenders prefer offering 

credit to older firms because of time saved on screening applications of older borrowers 

that have a longer relationship with them.  

The type of business structure significantly affects the probability of firms having 

access to credit as well as being credit constrained (Abor, 2008; Bigsten et al., 2003; 

Cassar, 2004; Drakos and Giannakopoulos, 2011; Héricourt and Poncet, 2009; Rand, 

2007; Rizov, 2004). Firm type can be classified into household and non-household firms, 

which includes private or sole proprietorship, partnership, cooperative, limited liability 

company, joint stock company, joint venture with foreign capital, and state-owned 

enterprise. This classification provides a view of how the form of ownership affects firm-

level credit constraints. Among types of enterprises, households are considered as a special 

agent receiving much concern from the government in terms of financial support (Diagne, 

Zeller, and Sharma, 2000). 

The size of firms is also preferably used as a key determinant in identifying 

constrained firms (Korajczyk and Levy, 2003). It is noted that small firms appear to have 
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a higher effect of credit constraints than large firms (Angelini and Generale, 2008; Cleary, 

2006; Whited and Wu, 2006). Compared to their larger counterparts, small firms have a 

lower ratio of collateral to liabilities, which may become a barrier for them to have access 

to external credit. Further, most small-sized firms are financially constrained as they 

possess low analyst coverage which may affect their bond rating (Whited and Wu, 2006). 

A number of indicators showing firm performance, including sales, profits, revenue, 

value added, etc., are considered as crucial factors to examine the likelihood of firms having 

credit access or credit constraints (Buyinza and Bbaale, 2013; Chen and Chivakul, 2008; 

Rand, 2007). It is empirically found that the income of an agent has a significant effect on 

credit constraints (Chen and Chivakul, 2008; Crook and Hochguertel, 2007). Projected 

sales could be used to predict the size of the expansion of credit limit (Banerjee and Duflo, 

2014). Accordingly, high income may reflect a good financial status for borrowers to be 

less constrained. Hence, firm sales and value added are associated with the probability that 

firms are constrained or not (Buyinza and Bbaale, 2013). 

In addition, leverage and investment are considered to drive credit constraints. 

First, according to the pecking order theory, unprofitable companies in a similar industry 

tend to use more debt and have a higher debt ratio than do profitable ones because of 

lower information costs. If the debt ratio is high enough to trigger financial distress, the 

firm will issue equity to reduce the debt ratio. Earlier studies on capital constraints of 

firms have shown that the leverage ratio is widely used to measure the economic 

conditions or financial health of firms (Rahaman, 2011; Russo and Rossi, 2001), hence it 

may be used to reflect the likelihood of firms to be credit constrained (Le, 2012; Minetti 

and Zhu, 2011; Rand, 2007). Firms with higher credit risk, particularly with a lower 

liquidity ratio and a higher leverage ratio, have a higher probability of being credit 

rationed (Minetti and Zhu, 2011). 
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Second, the relationship between investments and capital constraints has been 

demonstrated in the literature (Byiers et al., 2010; Héricourt and Poncet, 2009; Tran and 

Santarelli, 2013). Once a firm encounters financial constraints, its access to internal funds 

would cause the change of investment expenditures. Thus, credit constrained firms have 

more sensitive investment decisions to the availability of internal cash flows than do their 

counterparts (Fazzari et al., 1988). It is shown that efficient investment only results when 

firms are unconstrained in credit markets (Bigsten et al., 2003; Héricourt and Poncet, 2009). 

Another important driver is formality, which has been highlighted in the extant 

literature that registered firms are more likely to obtain credit from banks and other 

microfinance institutions than unregistered firms (Aga and Reilly, 2011; Stein, Ardic, and 

Hommes, 2013). It can be seen that “the informal sector is generally associated with low 

profits and productivity, limited credit access, the absence of official employment 

contracts and limited or no social security for workers” (Rand and Torm 2012, p.983). 

Thus, firms may be served with better incentives if they are willing to register their business 

and shift out of informality. Apparently, the formality brings firms more opportunities to 

have better access to external credit under the screening system of the lender. 

Networking is also considered as a determinant of credit constraints because of 

their role in assisting a firm’s owners in seeking more borrowing opportunities (Le, 

Venkatesh, and Nguyen, 2006; Tran and Santarelli, 2013). Networking has been 

acknowledged as an efficient way to bring assistance from different resources for firms 

that operate in an uncertain environment (Miller et al., 2009). Membership enables firms 

to share their information with other members in the associations, which results in either 

the increase of trust among firms or the access to trade and supplier credits from large-sized 

members (Aga and Reilly, 2011). More importantly, networking is considered as a factor 

that allows an agent to overcome problems of imperfect information and release credit 

constraints (Dinh, Dufhues, and Buchenrieder, 2012). 
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Earlier studies have shown that gender of the owner is an important characteristic 

that significantly affects the probability of firms being credit constrained (Akoten, 

Sawada, and Otsuka, 2006; Coleman, 2000; Drakos and Giannakopoulos, 2011). It is 

documented that male-owned firms tend to be less constrained than their female 

counterparts (Cavalluzzo, Cavalluzzo, and Wolken, 2002). Male-owned firms pay lower 

interest rates and have lower denial rates of credit than their peers (Muravyev, Talavera, 

and Schäfer, 2009). Not only do male-owned firms have better access to credit but they 

are also able to obtain larger loan sizes (Alesina, Giuliano, and Nunn, 2013; Coleman, 

2000). Business experience, managerial skills, risk preference, and firm size are 

considered as typical characteristics that differ female- and male-owned firms in terms of 

being credit constrained. Women are more likely to face constraint than men due to their 

inadequate business degrees and experience (Coleman, 2002). As a consequence, they 

may be lack of financial knowledge and skills in satisfying the lender’s requirements, 

making them constrained in the credit markets.  

The age of the owner is also a factor that affects the likelihood of a firm being 

credit constrained. It has been shown that younger owners appear to be less risk averse 

and more willing to use external financing (Coleman, 2004; Yaldiz, Altunbas, and 

Bazzana, 2011). Even in the case of lower risk averse, younger owners are less likely to 

apply for formal credit due to their pessimism of application rejections. To some extent, 

formal financial institutions may assess young owners as those with inadequate 

experience (Akoten, Sawada, and Otsuka, 2006), which causes more lending risk for 

them if young owners are unable to repay the loans. Therefore, young entrepreneurs might 

be considered more constrained than their counterparts. 

Earlier studies have also specified the influence of the educational level of owners 

on the probability of firms being credit constrained or credit access (Coleman, 2004; Le, 

Venkatesh, and Nguyen, 2006; Pham and Talavera, 2018; Tran and Santarelli, 2013). 
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Owners with a higher educational level often have a better understanding of business 

strategies and are able to manage all business aspects more efficiently (Coleman, 2004). 

Better knowledge and educations of the owners help them allocate credit more efficiently 

(Duong and Izumida, 2002). Further, highly qualified owners tend to prepare loan 

applications better towards satisfying the lender’s requirements, hence they are more 

likely to obtain credit and less likely to face credit constraints. Higher levels of education 

significantly affect the likelihood of accessing bank loans and microfinance credit (Wydick, 

Hayes, and Kempf, 2011). Owners with higher education levels often have more relevant 

work experience, thus they are likely to manage their firms better. As a result, they are 

more preferred during the loan application procedure (Pham and Talavera, 2018). 

The business environment has been found to impact credit access and credit 

constraints of firms (Beck, 2007; Cao, 2014; Fatoki and Smit, 2011). The business 

environment is defined as those containing all interior and exterior factors that affect the 

survival and operations of firms as well as the access to external financing (Cassar, 2004). 

Different business environments cause different financial plans, strategies, and 

performance of firms (Ayyagari, Demirgüç-Kunt, and Maksimovic, 2008). As such, 

internal and external factors of the business environment, including inefficiency of financial 

markets, insufficient security of property rights, poor infrastructure and deficient public 

services, inefficiency of taxation, and other governance characteristics such as corruption 

and macroeconomic stability––might negatively impact credit access. 

It is further documented that borrower-side factors, such as managerial skills, 

quality of business information, collateral, networking, etc., and macroeconomic 

factors, such as financial meltdown or sovereign debt crisis, have significant impacts 

on financing to new SMEs as well as on their repayment (Beck, 2007; Fatoki and Smit, 

2011). Thus, the volatility and fragility of the business environment in transition 

economies might threaten the existence of businesses with regard to financial and other 
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resource support (Astrachan, 2010). A favourable business environment might have a 

positive effect on easing the reliance of firms on informal financing (Cao, 2014), thus 

facilitating firms to have better credit access in the formal markets. 

(iii) Gaps in the literature 

Of all the review from previous studies, several gaps in the extant literature persist. 

First, no previous studies have examined the determinants on the level of partial 

constraint, particularly in the context of Vietnam. This credit status refers to firms that 

applied for loans and had their applications partially approved, or while all of their 

applications were fully approved, they had further credit demands. The lack of partial 

constraint level may impose the halfway-constrained situations onto the fully 

constrained category, thus causing significant loss of valuable information. Hence, 

factors that affect the probability of firms to be constrained might vary by the constraint 

category.21 Second, only one study investigates the association between business 

environment factor and access to credit in Vietnam (Le, 2012). However, Le finds no 

significant evidence of the impact of the business environment, measured by the 

Provincial Competitiveness Index (PCI) on the likelihood of SMEs having access to 

credit. No previous studies have examined the linkage between the business environment 

factors at the provincial level and a firm’s credit constraints in Vietnam. 

2.4.4. Credit constraints and innovation 

This section reviews the literature on the relationship between credit constraints 

and innovation by discussing the theoretical foundation on which the second study relies, 

 
21 To examine the factors that may affect credit constraints, the use of the standard ordered probit or logit 

estimation as used in previous studies appears to be irrelevant in the case of a categorical dependent variable 

as credit constraints. To date, only three studies (Kira, 2013; Kuntchev et al., 2012; Barham, Boucher, and 

Carter, 1996) have attempted a non-binary approach in modelling credit constraints for SMEs, which 

excludes Vietnam. These studies employ the standard ordered probit or logit estimation, known also as the 

proportional-odds model. Under the model, the so-called parallel-lines assumption is imposed. However, 

the parallel-lines assumption is often violated, or at least partially (Long and Freese, 2014). Lack of 

econometric strategies to address this issue causes a shortcoming in the literature. 



 

60 

then reviews the nexus between credit constraints and innovation in single- and multi-

country studies. The section also identifies research gaps. 

(i) Theoretical foundation: The Pecking Order theory 

The Pecking Order theory of capital structure is the key leading theory of 

corporate leverage that explains the business decisions and corporate’s financing based 

on asymmetric information. This theory was developed by Myers (1984) with a key point 

that firms prefer internal to external financing because of the adverse selection problem. 

As for external financing, firms would prefer using debt rather than equity because debt 

issuance comes with lower information costs. Apparently, firms are likely to seek 

financing for their operations first from retained earnings, then debt, and finally equity. 

In this case, a firm is said to follow the Pecking Order theory for its financing decision 

making. The asymmetric information arises from the fact that managers are better aware 

of the firm’s situation than exterior investors, thus influencing the decisions of using 

internal or external funds as well as issuing debt or equity. However, the definition of the 

Pecking Order theory might be perceived in different interpretations. One may understand 

that firms prefer using internal sources before issuing debt or equity, holding other things 

constant (e.g., Efthyvoulou and Vahter, 2016). Others may interpret that in the case all 

other things being equal, firms use more internal funds than external financing (e.g., 

Aghion et al., 2005).  

Under the Pecking Order theory, it is assumed that firms are more likely to issue 

debt than equity because of the adverse selection problem. On one hand, the firm’s 

managers have more advantages than external investors in assessing real values of the 

firm, while investors appear to know the predicted value only. Thus, from the investor’s 

perspectives, equity is rigorously riskier than debt (Myers, 1984; Myers and Majluf, 

1984), resulting in a higher required return on equity than debt. On the other hand, in 

terms of capital structure, managers suppose that retained earnings are more advantageous 
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than debt and that debt overwhelms equity in funding a firm’s activities. Therefore, any 

decisions or transactions of a firm’s managers in selling (when the firm is overvalued) or 

buying (when the firm is undervalued) equity raise questions for the investors. 

Initiated from the foregoing discussion on the order of a firm’s financing sources 

as well as the preference of SMEs in borrowing from the formal credit market to finance 

their business operations, the second study raises a concern whether lack of credit 

affects a firm’s innovation. 

(ii) Credit constraints and innovation 

Single-country studies 

A growing body of literature is based on the effects of credit constraints on a 

firm’s innovation behaviour (e.g., Coad, Pellegrino, and Savona, 2016; Hottenrott and 

Peters, 2012; Mohnen et al., 2008). A number of single-country studies have examined 

the credit constraint vis-à-vis innovation relationships. For example, Galia and Legros 

(2004) use innovation survey data (CIS2) on a sample of 1,772 manufacturing firms in 

the period 1994–1996 in France to investigate the barriers to innovation that French 

manufacturing firms encounter. Their study shows that financial constraints are 

insignificantly correlated with innovation. As well, to examine the linkage between 

financial constraints and innovation of manufacturing firms in France in 1997–1999, 

Savignac (2008) explores a sample of 1,940 firms from the survey “Financement de 

l'Innovation Technologique” and the Banque de France Balance Sheet Data. By using 

a qualitative indicator to measure financial constraints, their study first finds that 

financially constrained firms are more likely to innovate. However, when endogeneity 

is controlled, the author finds that financing constraints and innovations appear to be 

negatively correlated. Adversely, Aghion et al. (2012) employ data of 13,000 enterprises 

in France to show that credit constrained firms have a lower likelihood of investing in 
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innovation as they are sensitive to long-term exogenous shocks that derive from the 

strong effect of R&D on productivity. 

In the case of the U.K., Canepa and Stoneman (2007) use data from the second 

and third Community Innovation Surveys (1996–2001) of 7,240 firms in manufacturing 

and service sectors. The authors find that financial factors, particularly those relating to 

financing costs and financing availability, significantly preclude firms from innovation. 

The high cost of finance is the main reason to postpone or abandon the innovation activity 

of firms. Likewise, Coad, Pellegrino, and Savona (2016) employ data from the U.K. 

Community Innovation Survey (2002–2010) merged with the Business Structure 

Database to examine the nexus between financial constraints and innovation on a sample 

of nearly 38,000 firm-year observations. The authors find that financial constraints, 

represented by the cost of finance as well as the availability of finance, are associated 

with innovation, which then implies a financial barrier for firms to implement innovative 

projects. In the following study, Pellegrino and Savona (2017) rely on an unbalanced 

panel of firm-level data from four waves of the U.K. Community Innovation Survey 

merged with data from the U.K. Business Structure Database to evaluate the linkage 

between financial constraints and innovation failure. The authors find that along with 

financial constraints, traditional demand and market structure factors are important in 

determining a firm’s innovation failure. 

In Italy, Benfratello, Schiantarelli, and Sembenelli (2008) use provincial-level 

data from the Bank of Italy and firm-level data from the survey “Indagine sulle Imprese 

Manifatturiere” with approximately 2,900 observations to assess the impacts of banking 

development on a firm’s innovative activities over the 1990s. The results show a positive 

and significant effect of banking development on the probability of introducing a process 

or product innovation, suggesting that firms without any credit constraints in the formal 

markets are more likely to engage in innovation. The effect of banking development on 
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innovation process is larger for firms in high-tech sectors but lesser for those in sectors 

that heavily rely on external finance. As well, Ughetto (2009) considers a sample of 3,129 

Italian manufacturing firms collected from a survey to investigate the connection between 

R&D investment and credit constraints in the period 2001–2002. The empirical results 

suggest that firms located in industrial districts are less likely to encounter credit 

constraints. Further, the results show that credit constraints are more severe for those 

undertaking innovative activities.  

Silva and Carreira (2012) construct a unique data set from three databases, 

including Portuguese CIS (CIS2, CIS3, and CIS4 between 1995 and 2004), Inquérito às 

Empresas Harmonizado, and Ficheiro de Unidades Estatísticas to examine the impacts of 

credit constraints on the innovation process of Portuguese firms on a sample of 8,132 

observations. The results show that financial constraints have an adverse impact on R&D 

investment and innovation, implying that only non-financially constrained firms are able 

to invest in R&D. The results further show that the probability and the volume that a firm 

invests in R&D decrease with higher levels of financial constraints. 

In the context of Nordic countries, Hyytinen and Toivanen (2005) use SME data 

from a survey in Finland conducted by the Research Institute of the Finnish Economy in 

2001 to document the imperfections in the capital markets for firms to finance their 

innovation activities. The authors provide evidence that financial constraints hold back 

innovation and growth, thus suggesting that the government might consider providing 

more funding to alleviate capital market imperfections. In the case of Sweden, Lööf and 

Nabavi (2016) examine the impact of credit constraints on innovation of 8,300 small firms 

in the manufacturing sector over the period 1997–2007. The authors find that credit 

constraints negatively affect patent applications in high-tech firms, suggesting that 

financial constraints hold back innovation. 
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Máñez et al. (2014) use data from the annual survey of Spanish manufacturing 

firms that contains 14,499 observations in the period 1990–2011 to investigate the role of 

internal and external financial constraints in the firm’s export decisions and R&D 

investment. The authors find that both internal and external finance constraints are 

associated with R&D investment and that firms are aware of their use of financing for 

different components of the investments. Also, in Spain, Madrid-Guijarro, García-Pérez-

de-Lema, Van Auken (2016) collect data from a field survey of 267 manufacturing SMEs 

in 2013 to affirm the negative effects of financial constraints on both product and process 

innovation. For the period 2005–2013, García-Quevedo, Segarra-Blasco, and Teruel 

(2018) use data from the Spanish Technological Innovation Panel database based on the 

Community Innovation Survey framework to analyse the effect of financial constraints 

on the likelihood of abandoning an innovation project by potentially innovative Spanish 

firms. Relying on a 4,600-firm dataset, the authors find that financial constraints have 

their greatest effect on the failure of innovation projects during the conception stage. The 

financial sources are not neutral across the innovation project lifecycle. During the design 

phase, Spanish firms tend to use internal financial sources, while during the execution 

stage, they are more sensitive to external sources. 

To analyse the impacts of financial constraints on investment in innovation in 

Brazil, Crisóstomo, López-Iturriaga, and Vallelado (2011) rely on information in the 

Economatica database to construct an unbalanced sample of 2,023 firm-year observations 

of Brazilian companies listed in BOVESPA (Sao Paulo Stock Exchange) in the period 

1995–2006. The authors emphasise that financial constraints do matter for innovation of 

Brazilian firms; in particular, innovation is negatively affected by leverage and also relies 

on internally generated funds. In the case of Chile, Alvarez and Crespi (2015) employ 

data from the 2007 Enterprise Longitudinal Survey that contains around 10,000 Chilean 

firms to provide evidence that financial constraints reduce innovation.  
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Multi-country studies 

The literature has also highlighted the nexus between credit constraints and 

innovation on multi-country studies. For example, Abramovsky et al. (2009) employ data 

from the third Community Innovation Survey conducted in 2001 to construct a sample of 

8,665 manufacturing and service firms in four countries––France, Germany, Spain, and 

the U.K.––with the aim to investigate the relationship between constraints and innovative 

activity. The main results show that firms in Spain are motivated to conduct co-operative 

innovative arrangements in order to overcome financial constraints. The authors further 

emphasise a positive relationship between financial public support for innovative 

activities and the probability of research co-operating with other firms. 

Ayyagari, Demirgüç-Kunt, and Maksimovic (2011) use data from the World 

Bank Enterprise Surveys from 2002 to 2004 to investigate the impact of credit 

constraints on innovation of over 19,000 manufacturing firms in 47 developing 

countries. The authors find that better access to external financing leads to more 

innovation. Specifically, financing from banks helps to promote high levels of 

innovation, as compared to financing from other sources, such as internal funds, leasing 

arrangements, investment funds, trade credit, credit cards, equity, and informal credit. 

The finding is confirmed by Efthyvoulou and Vahter (2016) who use the CIS4 data 

(2002–2004) of 38,060 firms in 11 European countries (both Western and Eastern) to 

examine the heterogeneity of the influence of financial constraints on innovation 

performance. Their study provides evidence that financial constraints strongly and 

negatively affects innovative endeavours. 

In a study involving 27 emerging countries, Gorodnichenko and Schnitzer (2013) 

use data from the World Bank’s Business Environment and Enterprise Performance 

Survey in 2002 and 2005 to find that financial constraints have a strong and negative 

effect on innovation. Specifically, their study shows that better access to finance tends 
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to increase more intensive innovation activities of firms, thus resulting in the 

development of new goods and technologies as well as rapid adoption of frontier 

technologies and practices. However, high costs of external financing, particularly high 

interest rates, are harmful to the technological frontier convergence. Hottenrott and 

Peters (2012) emphasise that the high cost of finance appears to be the main reason that 

firms postpone or abandon innovation activities. Therefore, it is essential to improve 

the conditions for access to external credit sources to finance R&D and innovation 

activities of firms (Cincera and Ravet, 2010). 

Using a cross-sectional dataset from the 2010 Survey on European Firms in a 

Global Economy of 5,573 manufacturing firms in four European countries (including 

France, Germany, Italy, and Spain), Altomonte et al. (2016) emphasise that financial 

constraints have negative indirect effects on innovation of firms by decreasing 

incentives to innovate. Their study finds no direct association between R&D investment 

and the probability of firms to be credit constrained. However, this finding does not 

necessarily mean that financial constraints have no impact on a firm’s R&D pursuit. 

Cincera, Ravet, and Veugelers (2016) match the scoreboard data with the 

Compustat database to collect financial information of 888 manufacturing and service firms 

in the U.S. and EU from 2004 to 2008 to analyse the sensitive relationship between R&D 

investments and financial constraints through the channel of cash-flow movements. The 

empirical results confirm that over the last decade, the R&D investments of young leading 

innovators tend to be more sensitive to cash constraints relative to their older counterparts. 

This finding holds true for EU young leading innovators, especially in medium- and high-

tech industries, suggesting a major part of the EU–U.S. business R&D gap. 

To examine the impacts of financial constraints on the development of eco-

innovations, Cecere, Corrocher, and Mancusi (2018) use data from the 2011 Flash 

Eurobarometer survey (BFL315 Attitudes of European entrepreneurs towards eco-
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innovation) that consists of 5,222 European SMEs in 27 EU countries.22 The authors 

highlight the findings that financial constraints have an important impact on the 

development of eco-innovations, but their effect varies by the type of funding. The results 

further emphasise the importance of access to public funds and fiscal incentives in 

boosting firms to introduce eco-innovations, particularly those with abundant funds from 

either internal or external sources.  

(iii) Gaps in the literature 

Previous studies regarding the impacts of credit constraints on innovation persist 

several shortcomings. First, the measures of innovation by using R&D expenditures or 

patents might be biased. For example, using patents to proxy innovation can be downward 

biased because some firms are unable to afford the expenditure and time spent during the 

patenting process. As well, R&D spending is an input, while innovation is an output. 

Thus, using R&D expenditures to proxy innovation may be inappropriate or irrelevant 

because not all innovations are generated by such expenditures, or, investing in R&D 

does not necessarily increase a firm’s innovation. Notably, R&D investments are an 

input, while innovation is a firm’s output. Further, formal R&D measures are biased 

against small firms because they are less likely to invest in R&D activities (Archibugi 

and Sirilli, 2000). In addition, the measures of innovation by R&D expenses or 

innovative investments are less likely to be observed in emerging market economies 

(Gorodnichenko and Schnitzer, 2013). Hence, the above measures are inappropriate in 

to capture innovation of SMEs in an emerging economy. 

Second, most studies on credit constraints and innovation are conducted in 

developed countries, covering, for example, France, Spain, Italy, the United Kingdom, 

 
22 Eco-innovation is defined as: “… the introduction of any new or significantly improved product (good 

or service), process, organisational change or marketing solution that reduces the use of natural resources 

(including materials, energy, water and land) and decreases the release of harmful substances across the 

whole lifecycle” (Eco-Innovation Observatory, 2013, p.8). 



 

68 

Ireland, etc. (Hewitt-Dundas, 2006; Madrid-Guijarro, García-Pérez-de-Lema, and Van 

Auken, 2016; Savignac, 2008). Also, most of the previous studies have only focused on 

whether a firm innovates or not, rather than examining how planned the innovation is. Little 

is known about financing and innovation in developing countries or Asian countries. To the 

best of the author’s knowledge, there is no single study that investigates the linkage between 

credit constraints and innovation at the firm level in the context of Vietnam. 

Third, existing work when analysing the link between financing constraints and 

innovation is mostly limited in short-term data (e.g., Altomonte et al., 2016; Hottenrott 

and Peters, 2012; Madrid-Guijarro, García-Pérez-de-Lema, Van Auken, 2016). This 

limitation might affect the representativeness of the sample as well as be insufficient in 

providing a view on the impacts of credit constraints on innovation in the long run.  

2.4.5. Credit constraints and labour productivity 

This section provides the theoretical foundation on which the third study relies to 

analyse the nexus between credit constraints and labour productivity. This section reviews 

the impacts of credit constraints on labour productivity and identifies research gaps. 

(i) Theoretical foundation: The Modigliani-Miller (M-M) theory 

A starting point of studying the connection between credit constraints and labour 

productivity is the Modigliani-Miller theory that postulates no significant association 

between a firm’s capital structure or liquidity positions and its investment in 

productivity-enhancing projects in mostly, if not only, under perfect market conditions 

(e.g., Jin, Zhao, and Kumbhakar, 2019). However, under more imperfect conditions, 

such as in Vietnam, lack of credit access is indeed likely to matter for a firm’s 

investment decision making. Credit constraints tend to adversely affect the performance 

and expansion of business enterprises, and thereby a country’s economic growth and 

development (e.g., Butler and Cornaggia, 2011).  
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The M-M theory (Modigliani and Miller, 1958) was first proposed with key 

assumptions known as classic random walk, including the absence of the following: 

taxes, transaction costs, bankruptcy costs, information asymmetry, and other market 

imperfections. This implies equality between individual investors and corporations 

because: (i) both parties are able to access the same market information, (ii) investors 

can either borrow at the same rate or have the same information on the firm’s future 

investment opportunities as corporations, and (iii) the use of debt has no effect on 

earnings before interest and tax. When these assumptions hold true, the M-M theory 

indicates that a firm’s value is not affected by its capital structure. In particular, 

unleveraged firms––those that use equity only in their capital structure––have the same 

value as those financing their capital structure with both debt and equity. Therefore, 

limited access to credit or credit constraints in the financial markets do not affect a 

firm’s value. 

The modern theory of capital structure states that, if investors can borrow and 

save on the same terms as firms, and if financing decisions of a firm do not affect their 

total cash flows, then the firm’s choice between debt and equity has no effect on their 

total market value. In other words, the capital structure cannot create value unless it 

affects the total returns. This conclusion relies on the major assumptions of capital 

market perfection and no taxation. Because capital structure differs among firms, the 

M-M theory should be viewed as a starting point for modelling more realistic scenarios 

to explain a firm’s preferences in using debt over equity. In follow-up research 

(Modigliani and Miller, 1963), the M-M theory relaxes the assumption of no corporate 

taxes, which refers to the presence of a tax shield generated from the firm’s tax income 

deducted on the interest payments. Given that a levered firm benefits from interests to 

reduce the tax payment, the value of levered firms is directly proportional to the value 

of debt, or, the higher the debt proportion, the higher the firm value. 
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The decisions on the capital structure as a combination of debt and equity consist 

of a firm’s choice of a target financing structure, the average maturity of debt, and 

financing sources that the firm chooses at any given time (Damodaran, 2016). Any 

decisions on the capital structure of a firm refer to the trade-off between advantages of 

using debt (e.g., tax shields) and other related costs (e.g., bankruptcy and agency costs). 

According to the Pecking Order theory developed by Myers (1984), due to asymmetric 

information, firms set their preferences of financing by first using the internal fund and 

then external fund, including issuing debt and equity. However, the decisions towards 

an optimal capital structure depend on firm characteristics and other external factors, 

such as credit markets and sector growth (Frank and Goyal, 2003).  

In sum, the M-M theory states that there is no optimal capital structure in a 

perfect market with the absence of taxes, transaction costs, bankruptcy costs, and 

information asymmetry. However, under the market imperfection, constraints in the 

formal credit markets are likely to affect a firm’s investment decisions in terms of 

physical capital and other activities (Jin, Zhao, and Kumbhakar, 2019). The impacts of 

credit constraints on a firm’s investment behaviours might be large in emerging 

countries where the financial systems remain underdeveloped, which thus leads to 

concerns about the impacts of credit constraints on a firm’s labour productivity.  

(ii) Credit constraints and labour productivity 

Single-country studies 

Using cross-sectional data from the Survey of Small Business Finance 

conducted by the Board of Governors of the Federal Reserve System that contains 3,561 

U.S. firms, Garmaise (2007) estimates the effects of financial constraints on labour and 

capital by using the ordinary least squares (OLS) or the two-stage least squares (2SLS) 

models. The author finds that financial constraints have a substantial impact on the 

investment decisions and growth trajectories of entrepreneurial firms. The results are 
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robust when using data from the National Organisations Survey that workers in 

constrained firms are more likely to make firm-specific investments. In the case of the 

U.S. as well, Butler and Cornaggia (2011) explore annual data from the National 

Agricultural Statistics Service and the Federal Deposit Insurance Corporation on a 

sample of nearly 13,000 observations to study the relation between access to finance 

and productivity. By adopting the differences-in-differences-in-differences (DIDID) 

approach, their study finds that access to formal credit from banks is positively 

associated with productivity, shown through evidence that counties in the midwestern 

United States with the lowest levels of bank deposits tend not to have increasing corn 

yields as much as others. This result suggests the positive impact of access to finance 

on productivity as well as a crucial linkage between finance and economic growth.  

In the case of Bulgarian manufacturing, Rizov (2004) uses data from a sample of 

1,000 manufacturing firms collected from the Amadeus database to estimate the linkage 

between credit constraints and firm productivity. By applying the probit and OLS 

estimations, the study shows that firms without any barriers to credit access have higher 

profitability than those facing credit constraints. Apparently, better access to credit would 

result in higher profits. As well, Gatti and Love (2008) use cross-sectional data from a 

survey of 548 Bulgarian enterprises conducted by the International Financial Corporation 

to investigate whether access to a line of credit is associated with higher productivity. By 

using the OLS model, the authors find a positive and significant relationship between 

credit access and a firm’s Total Factor Productivity. The authors further use subjective 

indicators of the extent of credit access and credit expenses as an important measure of 

credit constraints to reproduce the main results. The estimates once affirm that access to 

credit has a significant and positive effect on estimated productivity under all the 

specifications, implying that firms without credit constraints have higher productivity. 
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Conducting a single-country study on a sample of 884 entities in the northern coast 

of Peru, Guirkinger and Boucher (2008) run the OLS and weighted OLS estimations to 

state that the productivity of constrained households relies on their endowments of 

productive assets. The authors show that formal credit constraints negatively affect the 

efficiency of resource allocation, which decreases the output value. Similarly, Ali, 

Deininger, and Duponchel (2014), employing a national survey in Rwanda conducted 

by the World Bank, provide evidence of a negative effect of credit rationing on the 

efficiency of agricultural production, measured by the logarithm of output per hectare. 

Importantly, their research shows that credit constraint in rural Rwanda is popular and 

that credit constraint decreases the probability of rural households to engage in other 

nonfarm economic activities with a higher expected return. Hence, if credit constraints 

were eased, households’ yields would be likely to increase. 

Goedhuys, Janz, and Mohnen (2008) use cross-sectional firm-level data from the 

World Bank’s Investment Climate Surveys including 275 plants in the manufacturing 

sector to examine the determinants of productivity among manufacturing firms in 

Tanzania. By using the OLS and quantile regressions, the authors emphasise the role of 

credit constraints in discouraging productivity; in particular, firms having better access to 

external financial funds perceive higher productivity. This finding implies that some 

productivity-enhancing projects might not be implemented due to lack of financing 

sources. Since credit constraints prevent firms from modernising and installing more 

advanced technology, the authors emphasise that access to finance is a key factor to 

increase productivity, especially for low productivity firms. 

In France, Musso and Schiavo (2008) explore panel data of 16,500 French 

manufacturing enterprises extracted from the Annual Business Survey (EAE) and the 

French business financials and data (DIANE) by Bureau van Dijk to evaluate the 

connection between financing and firm performances. The empirical results are yielded 
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by running the standard random-effects panel data methods and document that access to 

external sources of finance has a positive impact on firm sales, capital stock, and 

employment. However, the presence and degree of financial constraints positively 

influence firm productivity in the short run. The underlying reason is that capital 

constrained firms are required to enhance the efficiency to survive in the market. 

In the case of Italy, a study by Caggese and Cuñat (2013) employ an unbalanced 

panel of manufacturing firms from the Mediocredito Centrale surveys to examine the 

relation between financing constraints and aggregate productivity. By using a 

monopolistic competition model, the authors provide evidence that financing 

constraints reduce aggregate productivity gains. This result is consistent with Ganau 

(2016) who use a sample of Italian manufacturing firms to investigate the sensitivity or 

the effect of credit constraints on firm-level productivity. As a consequence, credit 

constraints inhibit these firms from investing and expanding the business, which 

negatively affects their productivity. 

A growing body of literature has focused on the linkage between financial 

constraints and productivity in the case of China––a labour intensive market in Asia. For 

example, Dong, Lu, and Featherstone (2012) explore data from a rural survey in China to 

analyse the impact of credit constraints on agricultural productivity of 511 households in 

Heilongjiang province, which is a major agricultural production area in Northeast China. 

The authors apply the maximum likelihood estimates of the endogenous switching 

regression model and find that unconstrained households are likely to have a higher 

average agricultural productivity than their counterparts. Under credit constraints, labour 

inputs are not fully utilised in agricultural production. 

Using a panel data of over 130,000 Chinese manufacturing firms and the system 

Generalised Method of Moments (GMM) estimator, Chen and Guariglia (2013) conduct a 

study that examines the effect of internal financing on productivity based on a Total Factor 
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Productivity (TFP) model. The authors show that, in the credit markets with imperfect or 

asymmetric information, credit-constrained firms have to rely on internal funding or loans 

from informal sources for their productivity-enhancing investments. In this case, credit 

constrained firms depend heavily on borrowing from informal sources of finance, which 

is insufficient for growth and expansion. 

Also, Lu, Shi, Luo, and Liu (2018) generate a sample of over 150,000 Chinese 

exporting firms by merging a detailed Chinese transaction-level customs dataset with a 

Chinese industrial firm-level survey dataset and use the OLS method to analyse the 

connection between productivity, financial constraints, and the participation in the 

global value chain. The empirical results show that due to imperfections in financial 

markets, firms incur various costs when obtaining external finance; thus, not only do 

financial constraints negatively affect the foreign value-added ratio but they also inhibit 

the positive effect of productivity on the foreign value-added ratio. Apparently, 

productivity and financial constraints play important roles in driving the participation 

of firms in the global value chain. 

Li, Liao, and Zhao (2018) conduct a study on the impacts of credit constraints 

on firm productivity by using a panel of over 600,000 Chinese manufacturing firms 

collected from the annual surveys by the National Bureau of Statistics of China.  By 

adopting both fixed-effects panel regression and difference-GMM dynamic panel 

regressions, the authors find that access to internal financing (through a firm’s cash 

flow) and external financing significantly increases firm productivity and productivity 

growth. The results further document a switch effect between internal and external 

credit in the sense that internal financing has a lower marginal effect on productivity 

when firms have a sufficient external credit supply. Thus, firms might be subject to 

internal financing constraint conditional upon their external credit supply. Also, firms 

https://www-sciencedirect-com.libraryproxy.griffith.edu.au/topics/economics-econometrics-and-finance/financial-market
https://www-sciencedirect-com.libraryproxy.griffith.edu.au/topics/economics-econometrics-and-finance/financial-market
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operating in industries with higher external credit demand impose a lower productivity 

level and lower productivity growth rate. 

Jin, Zhao, and Kumbhakar (2019) construct an unbalanced panel of more than 

300,000 Chinese manufacturing firms to analyse the nexus between financial 

constraints and Total Factor Productivity. Based on a dynamic firm decision model 

and the production function endogenising the effects of financial constraints, the 

authors find that productivity increases with R&D investment and that financial 

constraints affect productivity through an inverted U-shaped relationship. 

Accordingly, productivity increases with financial constraints for the lower level of 

the productivity-maximising constraint level (the critical threshold) and decreases if 

financial constraints are larger than the critical threshold. 

Relying on a panel dataset of 131,482 Chinese manufacturing firms in the China 

Securities Market and Accounting Research database, Wang and Kong (2019) use the 

system GMM estimator to examine financial constraints in the association with Total 

Factor Productivity (TFP) through the channel of trade credit. The results show a 

significant positive impact of trade credit on a firm’s TFP, especially in the case of 

severely financially constrained firms. The finding suggests that trade credit becomes 

an effective alternative financing channel to relax financial constraints and boost TFP 

when firms encounter financial constraints. The effect of trade credit is larger in private 

enterprises with high financial constraints. 

Multi-country studies 

With respect to multi-country studies, Bratkowski, Grosfeld, and Rostowski 

(2000) use a designed survey based on the Company Registers to construct a sample of 

281 newly-established small private firms in three European transition economies to 

https://www-sciencedirect-com.libraryproxy.griffith.edu.au/topics/computer-science/productivity-increase
https://www-sciencedirect-com.libraryproxy.griffith.edu.au/topics/computer-science/critical-threshold
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1468-0351.2008.00328.x#b6
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1468-0351.2008.00328.x#b6
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analyse the connection between financial constraints and productivity.23 By using the 

logit maximum likelihood estimation, the authors find that capital market imperfections 

in the sampled Central European economies appear not to really impede the growth of 

new private enterprises. Instead, firms are able to get credit from their early stage of 

establishment. The results further show that non-profitable firms have a lower chance 

of obtaining credit than profitable firms, implying a positive association between 

profitability and credit constraints. Further, non-profitable firms are less likely to seek 

further credit than profitable firms; yet, those having decreasing profitability tend to 

demand more credit relative to those having non-decreased profitability. 

Konings, Rizov, and Vandenbussche (2003) rely on a panel dataset collected 

from the Amadeus database to construct a sample of 4,410 firms in four European 

transition economies to analyse internal financial constraints and a firm’s investment to 

the output performance.24 Using the GMM estimator, it is found that firms in Bulgaria 

and Romania are less sensitive to internal financing constraints, in contrast to those in 

Poland and the Czech Republic. A possible explanation is that Bulgarian and Romanian 

firms experience a stronger persistence of soft budget constraints than the other two 

more advanced countries that remain better market efficiency.25  

Beck, Demirgüç-Kunt, and Maksimovic (2005) explore firm-level data from the 

World Bank Enterprise Survey that covers 54 countries to examine the influence of 

financial constraints on firm growth. The authors use a random-effects panel method to 

find that financial obstacles do negatively affect firm growth, particularly small firms. 

Among the credit barriers, high interest rates account for the major share for all firms in 

all countries, followed by others, including loan duration, collateral, and paperwork 

 
23 Three European transition economies in the sample consist of Czech Republic, Hungary, and Poland. 
24 Four European transition economies in the sample include Poland, Czech Republic, Bulgaria, and Romania. 
25 Soft budget constraints refer to the fact that firms are not operating under liquidity constraints (Konings, 

Rizov, and Vandenbussche, 2003). 

https://onlinelibrary.wiley.com/doi/full/10.1111/j.1468-0351.2008.00328.x#b20
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1468-0351.2008.00328.x#b20
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requirements. In a follow-up study, Beck, Demirgüç-Kunt, and Maksimovic (2008) use 

data from the U.S. Census on a sample of firms in the U.S. and Amadeus database on 

those in Germany and the U.K. to investigate whether financial development utilises an 

excessively positive impact on small firms. The authors find that financial development 

promotes the growth of industries having a large share of small firms, implying a 

substantial growth rate under the financial systems without financial constraints. 

Campello, Graham, and Harvey (2010) survey 1,050 Chief Financial Officers in 

39 countries in the U.S., Europe, and Asia to investigate the effects of credit constraints 

on the firm’s performances and operations. The authors run the probit estimations and the 

average treatment effects via matching estimators to find that constrained firms burn 

through more cash and rely more heavily on lines of credit due to their pessimism that 

banks would restrict their credit access in the future. The results further show that due to 

the inability to borrow externally, many firms avoid attractive investment opportunities 

or to postpone their planned investment projects and that constrained firms are likely to 

sell assets to finance their business operations. The authors provide evidence that 

constrained firms in the U.S. tend to substantially reduce employment, technology and 

marketing expenditures, capital investment, and dividend payments. The results hold for 

firms in Europe and Asia as credit constrained firms report a remarkably higher 

propensity to sell off their assets to finance their operations during the crisis. 

Buyinza and Bbaale (2013) use data from the World Bank Enterprise Survey to 

examine the influence of credit constraints on sales and value added of 1,522 

manufacturing firms in five East African Community countries.26 The authors adopt 

simple probit and maximum likelihood Tobit models and find that firms with credit access 

have a higher level of performance than those without credit access. Further, firms 

 
26 Five African countries include Uganda, Kenya, Tanzania, Rwanda, and Burundi. 
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spending more paying annual interests have a lower level of productivity. The study also 

shows that highly productive firms tend to induce more credit supply. The authors provide 

evidence that credit institutions tend to approve loan applications for those that are already 

successful relative to those having struggled in running a business. 

Based on a panel dataset collected from Amadeus database maintained by Bureau 

van Dijk for over 462,000 observations, Levine and Warusawitharana (2014) focus on 

the link between finance and total factor productivity for firms in France, Italy, Spain, 

and the U.K. By applying the GMM-based estimation approach, the authors find a strong 

positive relationship between the use of external financing and productivity growth within 

firms, even in the case of increasing financing costs. It is evidenced that financial 

development fosters productivity growth within firms and that economic activity remains 

persistently depressed following the financial crisis. The results further show a positive 

relationship between finance and non-operating expenses of firms in the U.K., suggesting 

that these firms seek financing to invest in productivity-enhancing projects to increase 

their future productivity growth.  

Altomonte et al. (2016) employ cross-sectional survey data based on statistics 

of the European Firms in a Global Economy to generate a sample of over 5,000 

manufacturing firms in France, Germany, Italy, and Spain to investigate the connections 

among R&D investments, financing constraints, exporting, and productivity. Various 

models are used, including probit, OLS, simultaneous regression, and instrumental 

variable regression, to show a strongly mutual relationship between exporting, 

productivity and credit constraints in the sense that exporters and highly productive 

firms are less likely to be credit constrained. Meanwhile, better access to credit 

increases a firm’s Total Factor Productivity as well as a firm’s extensive margin of 

export. Adversely, firms with a higher level of TFP and a higher cash flow are less 
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likely to seek additional external finance because their internally generated cash flow 

appears to sufficiently finance their business operations during expansion periods. 

In the case of eight European countries, Ferrando and Ruggieri (2018), using the 

GMM estimator, document the link between financial constraints and productivity of 

firms in manufacturing and service sectors by using an unbalanced panel of over 

1,000,000 firms extracted from the Bureau van Dijk‐Amadeus database. The authors find 

that financing constraints reduce the level of productivity in the majority of cases, in 

which the effect is stronger for micro and small firms as well as for sectors with high 

innovation level. It is emphasised that access to finance increases with firm size, leading 

to an increase in Total Factor Productivity. Their study provides evidence that constraints 

in external finance might cause fragility in the financial structure of companies, which is 

likely to reduce firm productivity. At the national level, the authors highlight that more 

financially constrained countries are likely to have lower productivity. 

(iii) Gaps in the literature 

There remain several key limitations of the reviewed studies. First, the measures 

of productivity in previous studies remain shortcomings. For example, the literature, 

when analysing the relationship between credit and productivity, has captured 

productivity by agricultural output per hectare (Ali, Deininger, and Duponchel, 2014; 

Dong, Lu, and Featherstone, 2012; Guirkinger and Boucher, 2008) or by total factor 

productivity (Chen and Guariglia, 2013; Ganau, 2016; Gatti and Love, 2008; Goedhuys, 

2007). The evidence of credit constraints vis-à-vis labour productivity association is 

surprisingly scarce, especially in developing countries where labour productivity is 

considered a key source of growth. 

Second, earlier studies when analysing productivity have applied various 

techniques, such as a switching regression model (Dong, Lu, and Featherstone, 2012), a 

monopolistic competition model (Caggese and Cuñat, 2013), ordinary least squares 

(OLS) (Goedhuys, Janz, and Mohnen, 2008; Rizov, 2004), or the Generalised Method 
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of Moments (GMM) estimator (Ferrando and Ruggieri, 2018; Konings, Rizov, and 

Vandenbussche, 2003; Levine and Warusawitharana, 2014; Wang and Kong, 2019). 

However, these techniques are limited to control for cofounding. Specifically, a firm’s 

productivity is affected not only by credit constraints but also by other factors. Further, 

factors affecting the treatment selection may have an influence on outcomes, which 

leads to bias, especially in studies without the use of randomisation. Little is known 

about applying the method of propensity score matching into the analysis of credit 

constraints and labour productivity. 

Third, among all the reviewed articles, there has been no single study examining 

the linkage between credit constraints and labour productivity of SMEs in Vietnam. Tran 

and Santarelli (2013) is the closest work to our research. Tran and Santarelli demonstrate 

the effect of between capital constraints, among others, on firm performance––measured 

by incomes and sales growth. Their study finds a significant and positive impact of credit 

constraints on firm performance. Yet, labour productivity is out of consideration of their 

scope, which remains a major limitation when studying SMEs-related issues in a 

developing country, especially in a labour-intensive market like Vietnam. 

2.5. Data 

This section provides details of the data used in the thesis. Section 2.5.1 

demonstrates the objectives to conduct the SME Survey. Section 2.5.2 describes the 

sampling, while Section 2.5.3 presents implementation. 

2.5.1. Objectives 

This thesis uses data from a field survey conducted in Vietnam––a Survey of 

Small and Medium Scale Manufacturing Enterprises (hereinafter the SME Survey), 

which has been used in previous studies as well (e.g., Rand, 2007; Rand and Torm, 

2012; Tran and Santarelli, 2013). The SME Survey was carried out in the context that 
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SMEs are regarded as the central of Vietnam’s economic development. The private sector 

in Vietnam has continued accounting for a growing proportion of economic and 

employment indicators. In the progress of development, SMEs have been in the most 

dynamic and popular segment with difficulties and potentials. From this perspective, 

information on SMEs followed from the beginning of the 1990s and re-investigated in 

subsequent years is the sole means for related policy research about the volatility of the 

SME sector in Vietnam and the ability to support the further development of this area in 

a more effective manner. That is the rationale for the SME Survey to be conducted. 

A key objective of the SME Survey has been to generate fresh evidence and 

crucial information on the actual dynamics and growth of SMEs in Vietnam. The 

purposes of the Survey have been to collect data and to analyse a sample that 

represents the entire private sector in Vietnam over a period of ten years. It means that 

not only did the Survey include information on enterprises but focused also on 

collecting data and providing a better understanding of the SME dynamics and growth 

in Vietnam. Information from the Survey covers all firm-related issues, including firm 

characteristics; enterprises growth and dynamics (employment growth and business 

turnover); bureaucracy, informality, and informal payments; investment and access to 

finance; production, technology, and labour productivity; employment; environment; 

trade and sales structures.  

2.5.2. Sampling 

The SME definition in the scope of this thesis is classified in accordance with the 

current definition by the World Bank upon three groups of enterprises: micro, small, and 

medium scale. As such, micro enterprises have no more than 10 employees, small-scale 

enterprises have no more than 50 employees, medium-sized enterprises have no more 

than 300 employees, while large enterprises have over 300 employees. The SME categories 

in the Vietnam SME Survey are determined based on the number of full-time, part-time, 
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and casual employees. The SME definition in Vietnam was approved by the Vietnamese 

government through the Decree No. 90/2001/ND-CP and the Decree No. 56/2009/ND-CP, 

which has been described in the previous section regarding SME definitions. 

The SME Survey was conducted biennially from 2005 to 2013 in ten of the 64 

provinces across Vietnam, including Ha Noi, Phu Tho, Ha Tay, Hai Phong, Nghe An, 

Quang Nam, Khanh Hoa, Lam Dong, Ho Chi Minh City, and Long An. Regardless of the 

merger into Ha Noi since 2008, Ha Tay has still been regarded as a separate province to 

ensure the consistency of the sample over the years and make it comparable to previous 

surveys. The population covers ten provinces, based on two data sources by the General 

Statistics Office of Vietnam: the Establishment Census from 2002 and the Industrial 

Survey 2004–2006. In particular, the Establishment Census provided data on individual 

business establishments that did not meet the requirements stated in the Law on 

Enterprises in Vietnam, then termed household enterprises. Meanwhile, the Industrial 

Survey provided data on enterprises that were formally registered under the Law on 

Enterprises at the provincial level. In doing so, the population was more representative 

by covering various ownership forms, such as household, private, collectives, limited 

enterprises, joint stock enterprises, etc.  

As mentioned above, in order to ensure the representativeness of the private sector 

in Vietnam, certain criteria were considered, such as ownership structure, formality, firm 

size, etc. (Table 2.7). In all rounds, the surveyed samples were stratified by ownership 

structure so that all non-state firm types were included: household businesses, private 

firms, partnership or collective, limited liability companies, and joint stock enterprises. 

Both registered and non-registered SMEs were included in the Survey, making the data 

unique by covering both formal and part of informal sectors in Vietnam. Further, the 

Survey was designed to include micro, small, and medium firms in the ten selected 
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provinces across Vietnam. Over 2,500 registered and unregistered manufacturing SMEs 

were interviewed in each round, with a response rate of around 98%. 

Table 2.7. Number of surveyed firms in the sample 

 
2005 2007 2009 2011 2013 

Full 

sample 

Total 2,820  

(100) 

2,632  

(100) 

2,659  

(100) 

2,552  

(100) 

2,569  

(100) 

13,232  

(100) 

By ownership structure      

Household business 1,925 

(68.3) 

1,789 

(68.0) 

1,734 

(65.2) 

1,640 

(64.3) 

1,608 

(62.5) 

8,696 

(65.7) 

Private firm 285 

(10.1) 

209 

(7.9) 

214 

(8.0) 

203 

(8.0) 

209 

(8.2) 

1,120 

(8.5) 

Partnership/collective 105 

(3.7) 

109 

(4.2) 

83 

(3.1) 

71 

(2.8) 

59 

(2.3) 

427 

(3.2) 

Limited liability 444 

(15.7) 

459 

(17.4) 

531 

(20.0) 

532 

(20.9) 

573 

(22.4) 

2,539 

(19.2) 

State-owned/joint 

stock enterprise 

61 

(2.2) 

66 

(2.5) 

97 

(3.7) 

106 

(4.2) 

120 

(4.7) 

450 

(3.4) 

By formality       

Registered firm 1,005 

(35.6) 

1,559 

(59.2) 

1,775 

(66.7) 

1,795 

(70.3) 

1,681 

(65.4) 

7,815 

(59.1) 

Non-registered firm 1,815 

(64.4) 

1,073 

(40.8) 

884 

(33.3) 

757 

(29.7) 

888 

(34.6) 

5,417 

(40.9) 

By size       

Micro 1,873 

(66.4) 

1,728 

(65.6) 

1,735 

(65.2) 

1,776 

(65.6) 

1,869 

(72.8) 

8,981 

(67.9) 

Small 909 

(32.2) 

873 

(33.2) 

906 

(34.1) 

756 

(29.6) 

687 

(26.7) 

4,131 

(31.2) 

Medium 38 

(1.4) 

31 

(1.2) 

18 

(0.7) 

20 

(0.8) 

13 

(0.5) 

120 

(0.9) 

Notes: Percentages are in parentheses. 

Source: Calculations based on the SME Survey rounds (2005, 2007, 2009, 2011, and 2013) 

After combining five survey rounds, the research obtains a balanced panel of 

6,075 firm-year observations. Figure 2.2 illustrates the share of surveyed firms by 

ownership structure, registration, and firm size in the full sample.  
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Figure 2.2. Share of surveyed firms by criteria 

 

 

  

Source: Calculations based on the SME Survey rounds (2005, 2007, 2009, 2011, and 2013) 
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2.5.3. Implementation 

Sponsored by the Danish International Development Agency (DANIDA, Danish 

Government), the SME Survey has been a research collaboration among the Central 

Institute for Economic Management (CIEM) of the Ministry of Planning and Investment 

(MPI, Vietnam), the Institute of Labour Science and Social Affairs (ILSSA) of the Ministry 

of Labour, Invalids and Social Affairs (MOLISA, Vietnam), and the Department of 

Economics (DoE) of the University of Copenhagen (Denmark). ILSSA was in charge of 

planning and implementing field work while DoE, in collaboration with CIEM and 

ILSSA, was responsible for survey design and data analysis. During the cooperative period, 

DoE often organised workshops and other training activities to improve staff’s capacity in 

accordance with the bilateral institutional agreements. The enumerator teams were then 

formed with researchers from the mentioned stakeholders to carry out the Survey. 

Based on the population of non-state manufacturing firms, the sample of 

surveyed firms was drawn randomly, thus constructing the stratified sampling in order 

to ensure an adequate number of enterprises with different ownership forms in each 

province. The survey was undertaken in two stages. In the first stage, enumerators 

visited surveyed areas to determine repeated enterprises and to meet with the local 

authorities for a full list of enterprises, which allowed to construct random samples of 

both new and repeated enterprise. Once the population was identified, in the second 

stage, interviewers visited each enterprise in the selected provinces and directly 

interviewed the firm’s managerial representatives, who retained effective control of the 

firm, to collect data and information. Data were initially checked and cleaned up in the 

field. Afterwards, the surveyor together with the research group continued to process 

the primary data and information collected and combined with data files from previous 

survey rounds to ensure the consistency. 
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The stakeholders attempted to have the questionnaire designed consistently 

through the survey rounds to ensure the comparability. As such, the questionnaire 

structure with 132 questions in total comprises of the following content: 

Identification particulars    11 questions 

General characteristics    06 questions 

Enterprise history     04 questions 

Household characteristics of the respondent  06 questions 

Production characteristics    08 questions 

Sales structure and export    21 questions 

Indirect costs, raw materials, and services  13 questions 

Investments, assets, liabilities, and credit  25 questions 

Fees, taxes, and informal payments   05 questions 

Employment      12 questions 

Environment      02 questions 

Networks      03 questions 

Economic constraints and potentials   09 questions 

2.6. Conclusion 

This chapter provides the study context, definitions, and data description for the 

thesis. In this chapter, the overview of Vietnam’s economy, SME definitions, as well as 

SME contributions and challenges are presented. In Vietnam, SMEs are identified based 

on the number of employees (10–300 for firms in agriculture and construction sectors; 

10–100 for firms in commerce and services sectors) or their total capital (up to VND100 

billion for those in agriculture and construction sectors; up to VND50 billion for those in 
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commerce and services sectors). SMEs have been a major contributor to Vietnam’s socio-

economic development regarding employment, economic growth, and export turnovers. 

This chapter provides definitions of credit constraints and methods to measure 

credit constraints. Previous studies on determinants of credit constraints and the impacts 

of credit constraints on innovation and labour productivity are also presented. Several 

key gaps in the literature are noted with regard to the measures of credit constraints, 

innovation, and labour productivity; the lack of literature on credit constraints vis-à-vis 

innovation and labour productivity relationships in an emerging country like Vietnam; 

and limitations in short-term datasets in previous studies. Therefore, this thesis is 

expected to bridge the literature gaps as follows. 

The first empirical study (Chapter 3) regarding the determinants of credit 

constraints of SMEs in Vietnam adds the group of partially credit constrained firms to 

examine the level of credit obstacles that firms experience as well as the determinants of 

credit constraints by category: non-constraint, partial constraint, and full constraint. This 

study also applies an advanced technique (the random-effects generalised ordered probit 

model) to overcome limitations of previous studies regarding the parallel-lines 

assumption as well as to avoid misleading results and ensure the reliability of empirical 

findings. Failure to adjust for the violation of the parallel-lines assumption may cause 

misleading empirical results because the estimated coefficients of explanatory variables 

are not allowed to vary across the categories. Further, this study also provides an analysis 

of the relationship between credit constraints and the provincial-level business environment 

through the overall PCI and the sub-indicators, which is missed in earlier studies. 

The second empirical study (Chapter 4) regarding the impacts of credit constraints 

on innovation of SMEs in Vietnam overcomes the literature limitations by using the 

subjective approach based on self-reported information of a firm’s managers or owners 

because of its efficiency in identifying barriers that hamper firms from engaging in 
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innovative activities, particularly for SMEs. Using the subjective method to capture 

innovation’s outputs of firms helps to mitigate the biased results as compared to using 

patents or R&D expenditures. This study also addresses the endogeneity of credit 

constraints and providing a consistently estimated parameter on the association between 

credit constraints and innovation by using both parametric and non-parametric 

estimations. Further, not only does this study deliver novel insight on the influences of 

partial constraint and full constraint on innovation in the context of Vietnam but it also 

considers both cases of innovation, including innovation and innovation plans. 

The third empirical study (Chapter 5) regarding the impacts of credit constraints 

on labour productivity of SMEs in Vietnam goes beyond the literature by measuring 

productivity based on the ratio of value added per employee that captures the economic 

efficiency. This measure allows the study to better analyse the economic contributions of 

each employee to a firm’s outputs as well as to analyse the firm economic efficiency 

through the optimal allocation of input quantities in the production process, instead of 

analysing the technical efficiency as total factor productivity. This study applies various 

techniques to control for endogeneity in order to provide unbiased estimates of the effects 

of partial constraint and full constraint on labour productivity. 

Data are sourced mainly from the Survey of Small and Medium Scale Enterprises 

in Vietnam in the period 2005–2013. The longitudinal dataset spanning in nearly one 

decade allows the research to dig deep into the nature of firms regarding credit constraints, 

innovation, and labour productivity, thus providing a comprehensive picture on SMEs in 

a developing country like Vietnam. 
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Chapter 3 

Determinants of Credit Constraints of SMEs in Vietnam 

3.1. Introduction 

This chapter aims to address the first research question of the thesis: “What are 

the determinants of credit constraints of SMEs in Vietnam?”. A wide range of 

determinants is considered including the firm and owner characteristics as well as the 

business environment factors at the provincial level. 

Credit constraint refers to a limitation or restriction on borrowing from the formal 

financial sector by various economic agents, including individuals, households, and 

businesses (Bigsten et al., 2003; Chaves, 2001; Feder et al., 1990). Since the late 1980s, 

determinants of credit constraints have been examined in the literature, mainly at the 

firm level. Most studies have suggested that both firm and owner characteristics influence 

the nature and extent of constraints (e.g., Bigsten et al., 2003; Rand, 2007; Tran and 

Santarelli, 2013). Studies on credit constraints of firms across the world have categorised 

constraint as a binary (e.g., Bigsten et al., 2003; Jappelli, 1990) or a categorical variable 

(Bottazzi, Secchi, and Tamagni, 2014; Kira, 2013). That is constraint or no constraint 

(binary) defined based on replies to direct questions about a firm’s applications for formal 

credit and the lending decisions afterwards (rejection or approval) (Rand, 2007). Regarding 

a categorical variable, credit constraints are defined based on the rating index of 

creditworthiness of firm capacity in satisfying financial obligations to classify three groups 

of financial constraints into non-financially constrained, mildly financially constrained, and 

highly financially constrained firms (Bottazzi, Secchi, and Tamagni, 2014). 

 
 The author would like to thank the participants at the 11th Vietnam Economist Annual Meeting (Hanoi, 

Vietnam) and the Griffith University PhD Research Symposium in Economics and Business Statistics 

(Brisbane, Australia) for their useful comments and feedback on this study. 
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Previous scant studies, such as Tran and Santarelli (2013), Dinh, Dufhues, and 

Buchenrieder (2012), Rand and Torm (2012), Barslund and Tarp (2008), and Rand (2007) 

have used a binary/dichotomous approach to measure credit constraint: a firm is either 

constrained or unconstrained, with standard probit estimations (random-effects in case of 

panel data). For example, credit constraints are under the binary approach in a study by 

Jappelli (1990) in the case of the U.S. In this study, Jappelli uses logit estimations to show 

that current income, wealth, and age as key determinants of credit constraints. In Africa, 

Bigsten et al. (2003) use fixed- and random-effects probit methods to confirm the 

importance of some factors, such as firm size, profitability, and indebtedness, in driving 

credit constraints. 

Similarly, Kira (2013) conducts a study to examine financing obstacles for firms 

in East African countries by applying the ordered probit and multivariate regression 

models to investigate the determinants of financial constraints. In the case of Mozambican 

manufacturing enterprises, Byiers et al. (2010) use bi-probit estimates to show a negative 

relationship between a group of firm size, manager education, and networking versus 

credit constraints. In a nutshell, the above studies are limited in relatively short-term data, 

methods, and the approach of credit constraints. Further, the extant literature when examining 

the determinants of credit constraints has primarily explored firm and owner characteristics 

and country characteristics. A few has investigated the provincial-level factor that may 

influence firm access to external financing (Cassar, 2004; Fatoki and Smit, 2011). 

In sum, the approach to define credit constraints has commonly been binary—

constraint or no constraint. The regression techniques have included probit, logit, and 

random-effects probit. The extant literature has shown several firm and owner 

characteristics, such as type of business, the gender of owner, location, aging, among 

others, that drive a firm’s credit constraints. But, herein lie a few challenges as well, 

including: (i) the data used by most studies are either one-year cross-section or limited 
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panel (at most three surveys); and (ii), a binary (yes or no) definition of “constraint” 

might cause information loss due to no consideration of credit demands even when firms 

were granted loans; and (iii) limited studies have examined the impacts of the provincial-

level business environment factors on a firm’s credit constraints. 

This present study departs from the existing relevant literature, particularly those 

on Vietnam, by introducing a novel trinary/trichotomous approach to measure credit 

constraints. In addition to the usual constrained or unconstrained outcomes, this study 

introduces a possible intermediary scenario––partially constrained––firms that applied 

for loans and had their applications only partially approved, or while all of their 

applications were fully approved, they had further credit demands. The expansion of 

the constraint variable from two to three possible outcomes effectively helps to avoid 

imposing the halfway-constrained situations onto the fully constrained category, which 

might lead to significant loss of valuable information. This study aims to address the 

aforementioned issues by employing a unique longitudinal dataset and developing a three-

category (trichotomous) variable of credit constraints. A random-effects generalised 

ordered probit model is applied to overcome the violation of the parallel-lines assumption 

that might occur in the case of the hierarchical dependent variable. This study is expected 

to provide fresh evidence of firm credit constraints in a developing country. 

The contributions of this study are threefold. First, this study contributes to the 

literature on financing issues and credit markets by introducing a middle class of credit 

constraint––partial constraint––in the context of an emerging market like Vietnam. This 

study is the first to develop this important category to avoid the loss of information and 

misinterpretation as well if the partial constraint is not considered. Second, this study 

takes into account the problem of parallel-lines assumption arisen from studies with an 

ordinal dependent variable. From my best knowledge, this is the first study that applies a 

random-effects generalised ordered probit model to identify factors that affect the 
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probability of credit constraints––a hierarchical dependent variable. This advanced 

technique allows the study to yield variables that do not violate the parallel-lines 

assumption and those that do, hence producing consistent results by adopting an 

automatic fitting (autofit) strategy via a backward stepwise selection process. Third, this 

study is the first to analyse the connections between the business environment factors at 

the provincial level and credit constraints. This analysis contributes to the literature by 

providing evidence that the external business environment at the provincial level is 

significant in driving a firm’s credit constraints. As well, the longitudinal dataset allows 

the study to provide a comprehensive picture of the financing obstacles of SMEs in 

Vietnam that span in nearly one decade. 

Data are sourced from two surveys. First, this study uses data from the Survey of 

Small and Medium Scale Manufacturing Enterprises in Vietnam that was conducted 

biennially over the 2005–2013 period in ten provinces across the country. Second, data 

from the Provincial Competitiveness Index Survey are used to extract information of the 

business environment at the provincial level. To model the ordinal panel data, two types 

of potential heterogeneity arise: (1) the slope coefficients might vary across categories of 

the dependent variable (e.g., asymmetric effects due to violation of the parallel-lines or 

proportional-odds assumption); and (2) unobserved individual heterogeneity. To address 

these, this study adopts a newly developed random-effects generalised ordered probit 

(regoprob) model, following Pfarr, Schmid, and Schneider (2011). The approximate 

likelihood-ratio test and the automatic fitting process show that the parallel-lines 

assumption does not hold for the majority of variables, suggesting the inappropriateness 

of using the usual (random-effects) ordered probit model. 

Results obtained from the regoprob model show that several firm characteristics 

(age, type, size, leverage ratio, investment, and registration) and owner characteristics 

(gender, owner’s age, and education) significantly affect the likelihood of constraint. 
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More interestingly, many of these effects are heterogeneous in the sense that they vary 

considerably across categories of constraints. For example, firms with a higher leverage 

ratio are less likely to be unconstrained and less likely to be fully constrained as well; 

consequently, they are more likely to be partially constrained. Such heterogeneous 

outcomes are not permitted when the usual probit model with the parallel-lines 

assumption is considered. In terms of the business environment factors, credit constraints 

are not influenced by the overall index of provincial competitiveness but its sub-

indicators, including time costs, proactiveness, labour training policy, information 

transparency, and informal charges. 

The remainder of this chapter is structured as follows. Section 3.2 provides the 

literature review on credit constraints. Section 3.3 presents research methods. Section 3.4 

discusses data sources, variables, and summary statistics. Section 3.5 demonstrates the 

empirical results and discussion. Section 3.6 concludes the study. 

3.2. Literature review 

The extant literature has defined credit constraint as a limitation of a number of 

economic agents––including individuals, households, and enterprises––in borrowing 

from the formal credit markets (e.g., Bigsten et al., 2003; Chaves, 2001). Two main 

strands are noted: constraint as a binary variable and constraint as a multi-level variable. 

First, previous scant studies on this theme in various countries have used a 

binary/dichotomous approach to measure credit constraint––a firm is either constrained 

or unconstrained (Table 3.1). For example, in African countries, Bigsten et al. (2003) 

define constrained firms as those applying for credit and having their applications denied 

and those that did not apply due to their pessimism about the loan rejections. The authors 

group firms into non-credit constrained and credit constrained firms. Accordingly, 

unconstrained firms are those that did not wish to obtain external financing or that they 
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were not able to obtain a loan. Whereas, constrained firms are those that applied for a 

loan, but the application was rejected or those that did not apply for a loan at all due to 

their pessimistic perception of being denied. 

Relying on information of a firm’s credit applications and the credit rejections, 

Rand (2007) determines credit constraints of SMEs in Vietnam as a binary approach. The 

author also considers the demand for credit despite the probability of being approved or 

denied. Apparently, the demand for credit can be an important basis to identify 

constrained borrowers and non-borrowers. A study by Byiers et al. (2010) in the case of 

Mozambique constructs the concept of credit constraints by considering the situations in 

which firms applied for credit but got denied, did not apply as perceived costly, invested 

using only own funds, or perceived the severity of existing difficulties in obtaining loans. 

Similarly, Tran and Santarelli (2013) take into account three cases to identify if a firm is 

capital constrained or not: applying for loans and being rejected, applying for loans and 

being in need of more loans, and not applying for loans due to strict requirements 

including collateral, indebtedness, and interest rates. Chandio and Jiang (2018) determine 

credit constraints as when borrowers complained of credit constraints in the context of 

Bangladesh. Nguyen, Su, and Sharma (2019) consider a firm’s credit constraints based 

on the likelihood of credit applications’ approvals and credit demands. 

The second strand constructs credit constraints as a multi-level variable based on 

responses of managerial respondents (e.g., Nguyen and Luu, 2013; Hoque, Sultana, and 

Thalil, 2016), or as a continuous variable that is measured by a ratio of credit access to 

collateral (Aghion, Fally, and Scarpetta, 2007). For example, Barham, Boucher, and Carter 

(1996) classify credit constraints of households into three levels, including fully 

constrained, partially constrained, and unconstrained. Accordingly, fully credit 

constrained households are those that either applied and had applications denied or that 
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did not apply at all due to insufficient collateral, high transaction costs, and fear of risk. 

Especially, the loss of their wealth prevented them from pursuing a loan. 

Chaves (2001) categorises rural agents into four credit constrained groups: 

unconstrained non-borrowers (those that did not have loans because of no preference at 

the prevailing conditions), constrained non-borrowers (those that had their loan 

applications rejected and that did not apply for loans at all due to their pessimism about 

rejection), unconstrained borrowers (those that had their credit applications approved and 

the loan amount obtained was exactly as desired), and constrained borrowers (those 

receiving loans but still in need of more loans). 

Kuntchev et al. (2012) categorise credit-constrained firms into four groups, 

including fully credit constrained, partially credit constrained, maybe credit 

constrained, and non-credit constrained. The first group––fully constrained firms––

includes firms that did not use external financing, did not apply for credit, and had no 

loan outstanding. Partially constrained firms in the second group are defined as those 

that had a loan outstanding, did not apply for credit, or applied for a loan but were 

denied. Third, maybe credit constrained firms are those using external financing and 

applying for a loan. The final group––unconstrained firms––are those having sufficient 

financing and no credit applications. 

Likewise, Kira (2013) measures credit constraints as a multi-level variable 

through manager’s perceptions on how severe the constraint is. Hoque, Sultana, and 

Thalil (2016) identify credit borrowers into four groups, including unconstrained non-

borrowers, unconstrained borrowers, quantity rationed borrowers, and risk rationed 

borrowers. The quantity rationed is associated with supply-side constraints while the 

others are qualified to demand-side constraints. Both demand and supply sides affect 

entrepreneurial activity, among which credit constraints from the demand side restrict 

the behaviour while those from the supply side support the choice. In the same vein, a 
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study by Nguyen and Luu (2013) proposes a multi-level definition with four unordered 

categories of financing access: formal, informal, both formal and informal, and none. The 

authors highlight that several firm characteristics do matter for a firm’s financing access. 

Earlier studies, with data sources from self-survey, SMEs, and the World Bank 

Enterprise Surveys, have shown that both firm and owner characteristics––such as firm 

size, age, business network, land holding, ownership structure, manager education, and 

gender––influence the nature and extent of constraints (e.g., Bigsten et al., 2003; Rand, 

2007; Tran and Santarelli, 2013). It is noted that when a binary approach has been 

adopted, the regression techniques have mainly included probit, logit, random-effects 

probit, and Heckman’s selection model. This study applies an advanced technique when 

the dependent variable credit constraints is categorised hierarchically in order to analyse 

the associations of factors and the probability to be constrained by constraint class. 

All in all, the definition approach in almost all studies has widely been binary—

constraint or non-constraint. This definition of “constraint” might cause information 

loss because it considers neither the possibility that credit applications are partly 

approved nor a firm’s demand for further credit even when they have their loan 

applications fully approved. As a consequence, results on factors influencing a firm’s 

probability to be credit constrained might not comprehensively reflect the associations 

between the determinants and the key variable. This study attempts to overcome this 

shortcoming by developing a three-level definition of credit constraints, including non-

constraint, partial constraint, and full constraint. In doing so, the study takes into account 

whether or not a firm applied for loans and the reasons if it did not, the possibility that loan 

applications were fully or partly approved, and the demand for further credit even in the 

case a firm received no credit rejection. Apparently, this study is expected to provide fresh 

evidence of credit constraints of SMEs in a developing country through a trinary approach. 
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Table 3.1. Evidence from the literature on credit constraints 

Author(s) Country Period Data 
Measure of credit 

constraints 
Methods Main findings 

Duong and 

Izumida 

(2002) 

Vietnam 1996 The household 

survey in three 

provinces  

Binary  Probit  Formal credit rationing is affected by 

reputation, the dependency ratio of 

households, and the amount of credit applied 

for 

Bigsten et al. 

(2003) 

African 

countries 

1992–1996 Self-survey data Binary Selectivity (probit); 

Random-effects probit; 

Fixed-effects logit 

Large firms are more advantageous in 

obtaining loans; Outstanding debt is positively 

associated with obtaining credit; Heavily 

indebted firms are less likely to borrow 

Aghion, 

Fally, and 

Scarpetta 

(2007) 

16 countries 

in Europe 

and America 

Various years 

in the 80s and 

90s 

World Bank 

database and 

Eurostat 

Ratio of credit 

access to 

collateral 

Difference-in-difference 

approach 

Smallest-sized firms benefit the most from 

higher financial development for their entry; 

The post-entry growth of those in sectors that 

highly require external finance increases with 

financial development 

Rand (2007) Vietnam 2002 The Manufacturing 

SME Survey in 

Vietnam 

Binary  Probit  Credit constraint is negatively associated 

with external debt holding; Larger firms have 

credit access at a lower rate; Informal credit 

is important for fast growing firms  

Barslund 

and Tarp 

(2008) 

Vietnam 2003 The ILSSA Access 

to Resources Survey  

Binary  Heckman’s selection 

model 

Some factors such as age, education, credit 

history, and land are associated with credit 

demand; Women are more likely to obtain a 

loan, thus are less constrained 

Byiers et al. 

(2010) 

Mozambique 2002 and 

2006 

The World Bank’s 

Investment Climate 

Assessment Survey 

Binary Two-step sample-

selection model 

Firm size, ownership structure, manager 

education, and business network are associated 

with a firm’s credit constraints 

Le (2012) Vietnam 2009 The World Bank 

Enterprise Survey 

and PCI Survey  

Binary  Logit  Real estate and land act as crucial factors in 

loan success; Firm size is a significant 

determinant of credit rationing; Those with a 

higher level of national sales and higher bank 

credit investing in working capital tend to 

have loan applications approved; No 
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Author(s) Country Period Data 
Measure of credit 

constraints 
Methods Main findings 

significant evidence of how PCI impacts 

credit access is found 

Kira (2013) East African 

countries 

2002–2007 The World Bank 

Enterprise Survey 

Multi-level Probit model and 

multivariate regressions 

Small and young firms experience greater 

effects of financial constraints relative to large 

firms; Local private-owned firms report 

higher financing obstacles than private-

owned foreign firms 

Tran and 

Santarelli 

(2013) 

Vietnam 2005 and 

2007 

The Manufacturing 

SME Survey in 

Vietnam 

Binary  Random-effects probit 

estimation 

Credit constraint is driven by a number of 

factors, including the level of education, firm 

size, networking, age, formality, and gender; 

Credit constraint is positively related to firm 

performance 

Nguyen and 

Luu (2013) 

Vietnam 2005, 2007 

and 2009 

The Manufacturing 

SME Survey in 

Vietnam 

Unordered 

categorical 

variable of credit 

choices 

Random effect and 

multinomial logistic 

model 

Characteristics of owners, firm size, and 

networking are associated with loan success; 

Collateral does not affect credit access, 

accounting book does matter for having 

credit application approved 

Hoque, 

Sultana, and 

Thalil 

(2016) 

Bangladesh 2014 Self-survey data Unordered 

categorical 

variable of credit 

rationing 

Multinomial logit 

model 

Firm age and living place (own house) are 

negatively related to credit rationing; Firm 

size has a negative relationship with credit 

rationing; Workplace ownership matters for 

credit rationing 

Chandio and 

Jiang (2018) 

Pakistan 2016 Self-survey data Binary Probit regression Factors including distance to the formal 

credit sources, lending procedure, time lag, 

interest rate, and land ownership matter for 

the access to formal credit 

Nguyen, Su, 

and Sharma 

(2019) 

Vietnam 2005, 2007, 

2009, 2011, 

and 2013 

The Manufacturing 

SME Survey in 

Vietnam 

Binary Heckman’s selection 

model; 2SLS model 

Firm and owner characteristics, such as size, 

investment, financial assets, leverage, equity, 

registration, gender of age, and education, do 

affect credit constraints or credit demand 

 



 

100 

3.3. Research methods 

This section provides the basis of research methods, beginning with limitations of 

methods used in the literature in Section 3.3.1. Section 3.3.2 introduces the random-

effects generalised ordered probit model, in which justifications of random effects, 

equations, and tests of the parallel-lines assumption are discussed. 

3.3.1. Limitations of methods used in the literature 

Previous studies have constructed credit constraints or financial constraints as a 

binary variable, in which firms are divided into two groups: unconstrained and 

constrained firms (e.g., Bigsten et al., 2003; Gorodnichenko and Schnitzer, 2013; Rand, 

2007; Tran and Santarelli, 2013). Following this approach, most of the studies have 

applied a probit or logit model to identify determinants of capital constraints. For 

example, Bigsten et al. (2003) use probit estimation for panel data in Africa to examine 

whether or not a firm is credit constrained in both demand and supply sides. Rand (2007) 

identifies firms as being credit constrained and non-credit constrained through direct 

information under the manufacturing SME survey in Vietnam. A probit model is applied 

to demonstrate credit demand and constraints. In a similar study on capital constraints 

of SMEs in Vietnam, Tran and Santarelli (2013) use random probit estimation to 

investigate factors affecting the likelihood that an enterprise is constrained or not. As 

these studies consider credit constraints as a binary variable, they are limited to provide 

an analysis of how severely constrained a firm is. Also, upon the binary approach, no 

discussion of parallel-lines assumption has been pondered. 

With the exceptions of several studies that define credit constraints as a 

categorical variable, the critical assumption of parallel regression has been under 

consideration. For example, Kuntchev et al. (2012) use an ordered logit model to examine 

the relationship between firm characteristics and the credit constraint status. In their 
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study, the dependent variable––credit constraints––is an ordinal variable and classified 

into four groups, including fully credit constrained, partially credit constrained, maybe 

credit constrained, and non-credit constrained. This is partly consistent with Barham, 

Boucher, and Carter (1996) in a study on the relationship between credit constraints, wealth, 

and credit unions in the case of Guatemalan households. Accordingly, credit constraints are 

classified into three levels, including full constraint, partial constraint, and non-constraint. 

Kira (2013) relies on responses of East African SMEs to rate their financial 

constraints during the daily operations by ranging financial obstacle from 1 (minor 

obstacle) to 5 (very severe obstacle). Ordered probit model and a multivariate regression 

model are applied to evaluate determinants of financial constraints. However, these 

studies fail to consider the parallel-lines assumption and disregard possible heterogeneous 

effects of some explanatory factors, which may then make the application of ordered 

probit or logit techniques inappropriate (Pfarr, Schmid, and Schneider, 2011). This reason 

makes the parallel-lines assumptions become crucial in analyses relating to ordinal 

dependent variables. Therefore, the estimated results can be inconsistent once this 

assumption is violated. This present study introduces the random-effects generalised 

ordered probit model that deals with the issue of parallel-lines assumption. 

In summary, to date, to the best of the author’s knowledge, only three studies––

Barham, Boucher, and Carter (1996), Kuntchev et al. (2012), and Kira (2013)––have 

attempted a non-binary approach in modelling credit constraints for SMEs, which 

excludes Vietnam. These studies employ the standard ordered probit/logit estimation, 

known also as the proportional-odds model. Under the model, the so-called parallel-lines 

assumption is imposed. However, the parallel-lines assumption is often violated, or at 

least partially (Long and Freese, 2014). Failure to adjust for such violation may cause 

misleading empirical results because the estimated coefficients of explanatory variables 

are not allowed to vary across the categories. 
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3.3.2. Random-effects generalised ordered probit (regoprob) 

(i) Why random effects? 

This study considers the random-effects generalised ordered probit (regoprob) 

model by Pfarr, Schmid, and Schneider (2011). The regoprob model is an extension of the 

generalised ordered logit model for cross-sectional data (gologit2) by Williams (2006) and 

the generalised ordered probit model with the random-effects estimation by Boes (2007). 

This model is more advanced by its unique set of regression coefficients for each 

comparison, which allows the study to work on the ordinal response variable, credit 

constraints, but not violate the proportional odds assumption that happens to the standard 

ordered probit model. Also, the random-effects generalised ordered probit model is more 

interpretable than is a multinomial probit regression model that ignores the ordering of the 

response variable’s categories (Williams, 2006). It provides deeper insights on probabilities 

that the response variable will take on each of the values at its specified classes. 

Another important reason to apply the random-effects generalised ordered probit 

model is of shortcomings of using fixed effects, particularly the problem of estimating 

time-invariant variables in panel data analyses (Plümper and Troeger, 2007). Because 

of using only the within variance and neglects the between variance, the fixed-effects 

model does not allow the estimation of time-invariant variables (Wooldridge, 2002). 

Moreover, the fixed-effects model is inefficient in estimating the effect of variables that 

have very little within variance, which may cause wrong inferences as a biased estimator 

could (Plümper and Troeger, 2007). Because of the structure of our dataset, many 

independent variables are time invariant, implying that they seldom or do not change 

over time (e.g., entry age of firms which is determined from the establishment year, 

location where firms are located, gender and educational level of owner, or even 

ownership structure––such as household businesses or cooperative). As a consequence, 

using fixed effects brings disadvantages over advantages since it eliminates all time-
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invariant effects from the analysis (e.g., Tran and Santarelli, 2013). Therefore, in this 

study, the random-effects model is highly wanted. 

(ii) Equations 

Formally, let CC be an ordinal variable of credit constraints that takes on the values 

J=1,2,3 (1: unconstrained, 2: partially constrained, 3: fully constrained). The outcome 

probabilities are conditional on the individual effect 𝑣𝑖: 

𝐽 = 1 (Unconstrained) 

Pr(𝐶𝐶𝑖𝑡 = 1|𝒙𝑖𝑡, 𝑣𝑖) = Φ(−𝒙𝑖𝑡
′ 𝜷𝟏 + 𝑣𝑖 − 𝜅1) (3.1) 

𝐽 = 2  (Partially constrained) 

Pr(𝐶𝐶𝑖𝑡 = 2|𝒙𝑖𝑡, 𝑣𝑖) = Φ(−𝒙𝑖𝑡
′ 𝜷𝟐 + 𝑣𝑖 − 𝜅2) − Φ(−𝒙𝑖𝑡

′ 𝜷𝟏 + 𝑣𝑖 − 𝜅1) (3.2) 

𝐽 = 3  (Fully constrained) 

Pr(𝐶𝐶𝑖𝑡 = 3|𝒙𝑖𝑡, 𝑣𝑖) = 1 − Φ(−𝒙𝑖𝑡
′ 𝜷𝟐 + 𝑣𝑖 − 𝜅2) (3.3) 

where Φ(. ) is the standard normal distribution function, 𝒙 is a vector of independent 

variables, 𝜅1 and 𝜅2 are two cut points, and 𝑣𝑖 are i.i.d. N(0,2), representing the random 

effects.27 The regoprob model permits two kinds of heterogeneity, including unobserved 

individual heterogeneity (captured by 𝑣𝑖) and the observed heterogeneity represented by 

the slope coefficients (’s) that are allowed to vary across categories.  

In the standard probit/logit model, all independent variables are constrained by 

the parallel-lines assumption; in contrast, in the generalised model, none of the variables 

is constrained. However, the real situation is likely to lie between the two extremes––for 

example, some of the variables are constrained, while others are not. Following Williams 

 
27 When Φ(. ) is replaced by the cumulative density function of the logistic distribution, the model becomes 

generalised logit/probit. 
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(2006) and Pfarr, Schmid, and Schneider (2011), this study adopts an automatic fitting 

(autofit) strategy via a backward stepwise selection process. The autofit process 

starts with an unconstrained model (all coefficients could vary) and gradually imposes 

constraints until no further credible constraints can be added. Specifically, the autofit 

procedure is as follows. In the first step, based on the unconstrained model, a Wald test 

is applied to each variable to examine if the associated coefficients differ across 

categories. The most insignificant variable is then set as constrained. Then the model is 

refitted with the partly constrained model by far, and the step is repeated up to the point 

where no further insignificant variable is identified. Eventually, a joint (global) Wald test 

is applied to the final fitted model to ensure that the parallel-lines assumption is valid. 

It is well known that coefficients in the (generalised) probit model cannot be 

interpreted as the partial effects in the usual linear model. Following Wooldridge (2010), this 

study obtains the average partial effect (APE) of the kth independent variable xk as follows: 

(Unconstrained) 

−�̂�1,𝑘 [(𝑁𝑇)−1 ∑ ∑ ϕ(−𝒙𝑖𝑡
′ �̂�𝟏 − �̂�1)

𝑇

𝑡=1

𝑁

𝑖=1
] (3.4) 

(Partially constrained) 

−�̂�2,𝑘 [(𝑁𝑇)−1 ∑ ∑ ϕ(−𝒙𝑖𝑡
′ �̂�𝟐 − �̂�2)

𝑇

𝑡=1

𝑁

𝑖=1
] + �̂�1,𝑘 [(𝑁𝑇)−1 ∑ ∑ ϕ(−𝒙𝑖𝑡

′ �̂�𝟏 − �̂�1)
𝑇

𝑡=1

𝑁

𝑖=1
] 

(3.5) 

(Fully constrained) 

�̂�2,𝑘 [(𝑁𝑇)−1 ∑ ∑ ϕ(−𝒙𝑖𝑡
′ �̂�𝟐 − �̂�2)

𝑇

𝑡=1

𝑁

𝑖=1
] (3.6) 

when xk is continuous (where ϕ[. ] is the first derivatives of Φ[. ]), or: 
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(Unconstrained) 

(𝑁𝑇)−1 ∑ ∑ [Φ(−�̂�1,1𝑥𝑖𝑡,1 − ⋯ −�̂�1,𝐾𝑥𝑖𝑡,𝐾−1 − �̂�1,𝐾 − �̂�1)
𝑇

𝑡=1

𝑁

𝑖=1

− Φ(−�̂�1,1𝑥𝑖𝑡,1 − ⋯ −�̂�1,𝐾𝑥𝑖𝑡,𝐾−1 − �̂�1)] 

(3.7) 

(Partially constrained) 

(𝑁𝑇)−1 ∑ ∑ [Φ(−�̂�2,1𝑥𝑖𝑡,1 − ⋯ −�̂�2,𝐾𝑥𝑖𝑡,𝐾−1 − �̂�1,𝐾 − �̂�2)
𝑇

𝑡=1

𝑁

𝑖=1

− Φ(−�̂�2,1𝑥𝑖𝑡,1 − ⋯ −�̂�2,𝐾𝑥𝑖𝑡,𝐾−1 − �̂�2)] 

(𝑁𝑇)−1 ∑ ∑ [Φ(−�̂�1,1𝑥𝑖𝑡,1 − ⋯ −�̂�1,𝐾𝑥𝑖𝑡,𝐾−1 − �̂�1,𝐾 − �̂�1) − Φ(−�̂�1,1𝑥𝑖𝑡,1

𝑇

𝑡=1

𝑁

𝑖=1

− ⋯ −�̂�1,𝐾𝑥𝑖𝑡,𝐾−1 − �̂�1)] 

           (3.8) 

(Fully constrained)  

(𝑁𝑇)−1 ∑ ∑ [Φ(−�̂�2,1𝑥𝑖𝑡,1 − ⋯ −�̂�2,𝐾𝑥𝑖𝑡,𝐾−1 − �̂�1,𝐾 − �̂�2) − Φ(−�̂�2,1𝑥𝑖𝑡,1

𝑇

𝑡=1

𝑁

𝑖=1

− ⋯ −�̂�2,𝐾𝑥𝑖𝑡,𝐾−1 − �̂�2)] 

(3.9) 

when xK is a dummy (binary) variable. 

(iii) Testing the parallel-lines assumption 

For testing the parallel-lines assumption, this study follows the likelihood-ratio 

test of equality of coefficients (in Fullerton and Xu, 2016). In this case, the unconstrained 

model is typically the non-parallel ordered regression model with parameters that freely 

change across cut-point equations for all variables. The constrained model keeps the 

effects of one or more independent variables restricted to remain constant across cut-point 

equations. The LR test is a formula of the difference in the log likelihoods for the 

constrained and unconstrained models as follows: 

− 

− 
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𝐿𝑅 = 2(𝐿𝐿𝑈 − 𝐿𝐿𝐶)     (3.10) 

where 𝐿𝐿𝑈 and 𝐿𝐿𝐶  are the log likelihoods for the unconstrained and constrained models, 

respectively. In this study, as there are two cut-point equations, the null hypothesis is: 

𝐻0: 𝛽1𝑘 = 𝛽2𝑘      (3.11) 

A rejection of the null hypothesis implies a violation of the parallel-lines assumption. 

3.4. Data, variables, and summary statistics 

This section discusses data sources and describes the variables. Section 3.4.1 

provides details on data sources. Section 3.4.2 focuses on variables and justifications 

for selection. Section 3.4.3 reports the descriptive statistics of all variables used in this 

study, presented in both the full balanced sample and by constraint category. 

3.4.1. Data sources 

In order to address the first research question, this study uses data from two 

sources, including the Survey of Small and Medium Scale Manufacturing Enterprises in 

Vietnam and the Provincial Index Competitiveness (PCI) survey. The core data source is 

collected from the SME Survey in Vietnam. Basically, the biennial SME Survey provides 

data and information of all firm-related issues, such as firm characteristics, enterprises 

growth and dynamics (employment growth and business turnover), bureaucracy, 

informality, investment and access to finance, production and technology, labour 

productivity, trade and sales structures. The SME Survey has been a research collaboration 

between stakeholders in Vietnam and Denmark to implement a national enterprise survey 

in ten provinces with around 2,500 SMEs for each survey round. To ensure the consistency 

with the survey design, the study includes micro firms. The balanced data sample contains 

6,075 firm-year observations. Details of the SME Survey have been presented in the 

previous chapter. 
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The other data source is collected from the PCI Survey at the provincial level, 

which is a collaboration between the Vietnam Chamber of Commerce and Industry 

(VCCI) and the United States Agency for International Development (USAID). Also 

called the governance index, PCI is used to assess and rank local governments in 

administering the provincial-level economy and in building a favourable business 

environment for the development of private enterprises (see Table 3.2). Since 2005, the 

Development Alternatives Incorporated, which is a partner of USAID in development 

projects, has collaborated with VCCI to carry out the PCI Survey and publish the outcomes. 

Provincial-level leaders, state-level officials, firm representatives, national and international 

economists from VCCI and USAID have substantially contributed to assuring the 

creditability of PCI on the quality of provincial-level economic governance. 

PCI data sets in 2006, 2007, 2009, 2011, and 2013 are explored. PCI in 2006 is used 

in lieu of 2005 because the 2006 PCI Survey covers all cities and provinces in Vietnam, 

including Phu Tho and Lam Dong, which were excluded in the 2005 PCI. Further, the first 

PCI Survey was carried out from late October onwards in 2015. Hence, using information 

and indices of the 2006 PCI is appropriate and well-matched (see, e.g., Van Vu et al., 2018). 

Table 3.2. Provincial Competitiveness Index of ten provinces in Vietnam 

City/Province 2006 2007 2009 2011 2013 

Ha Noi 50.34 (40) 56.73 (28) 58.18 (33) 58.28 (36) 54.68 (50) 

Phu Tho 54.42 (24) 55.64 (33) 53.30 (53) 60.31 (27) 56.23 (43) 

Ha Tay 40.73 (62) 52.24 (42) 58.18 (33) 58.28 (36) 54.68 (50) 

Hai Phong 49.98 (42) 53.19 (38) 57.57 (36) 57.07 (45) 57.22 (36) 

Nghe An 54.43 (23) 49.76 (54) 52.56 (56) 55.46 (49) 61.15 (11) 

Quang Nam 56.42 (14) 62.92 (14) 61.08 (25) 63.40 (11) 62.60 (07) 

Khanh Hoa 55.33 (20) 52.42 (41) 58.66 (30) 59.11 (34) 53.80 (56) 

Lam Dong 52.25 (32) 49.85 (53) 52.93 (54) 51.75 (61) 56.31 (42) 

HCM City 63.39 (07) 64.83 (11) 63.22 (16) 61.93 (20) 54.22 (52) 

Long An 50.40 (39) 58.82 (22) 64.44 (12) 67.12 (03) 56.99 (39) 

Country average 53.29 55.60 59.12 59.44 57.78 

Notes: PCI scores are reported. Rankings are in parentheses. Source: www.pcivietnam.org 
 

Figure 3.1 shows PCI scores by province between 2006 and 2013. Overall, the 

business environment at the provincial level in Vietnam has been improved during the 

ten years period. The average PCI score in the country level increased from 53.29 in 2006 

http://www.pcivietnam.org/


 

108 

to 57.78 in 2013 as an upward trend, except in 2013 when it slightly declined by 2.8%. In 

terms of location, Quang Nam is the only province whose PCI score was higher than the 

country average line during the entire period. The biggest city in Vietnam––Ho Chi Minh 

City––held their position of above the average line from 2006 to 2011, then went down 

to below the line in 2013. The capital Ha Noi observed its higher PCI than the average 

line in 2007 only. The remaining provinces mostly had their PCI scores under the average 

line over year. 

Figure 3.1. PCI scores by province 

 

Source: Calculations based on data from www.pcivietnam.org 

 

The PCI Survey is conducted with the view of assessing the quality of economic 

governance and the institutional environment of all provinces in Vietnam. The objective 

of this survey has been to investigate the difficulties of the enterprise community in doing 

business. More importantly, the PCI Survey aims to provide local governments with 

useful information to determine priority sectors that need to be improved for investment, 

employment, and economic growth. Over the past decade, the PCI results have been 

directly referred by the local government of more than 40 provinces in Vietnam to 

evaluate strengths and weaknesses of the business environment as well as to learn 

experience from other provinces with better PCI results (Malesky, 2013). Moreover, the 

PCI Survey delivers deeper insights on the effectiveness of economic governance from 
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the enterprise perspective as well as implications for the business-environment 

improvement. This is a reliable channel for assisting local administrators in understanding 

the enterprise community’s demands. 

The PCI Survey rounds are implemented annually, and the pilot outcomes were 

firstly published in 2005 with eight index components, covering 47 provinces and cities 

of Vietnam. From 2006 onwards, all 64 provinces and cities across Vietnam have been 

included in the survey. Each element index explains differences in economic 

development amongst provinces across Vietnam. Accordingly, the overall PCI covers 

many aspects of Vietnam’s business environment, including entry costs for business 

start-up, easy access to land, a transparent business environment and equitable business 

information, informal charges, time costs for bureaucratic procedures and inspections, 

proactive and creative provincial leadership in dealing with obstacles for enterprises, 

developed and high-quality business support services, labour training policy, fair and 

adequate legal procedures. 

Table 3.3 demonstrates the average sub-indicators of PCI in the research period. 

These sub-indicators are important components of the overall PCI in forming and 

administering the business environment at the provincial level. The sub-indicators are 

calculated averagely in the period between 2006 and 2013. Figure 3.2 also shows that 

in the top three biggest cities (Ha Noi, Hai Phong, and Ho Chi Minh City), there remain 

three most major issues in the business environment––including land access, 

proactiveness of provincial leaders, and legal procedures––that might affect a firm’s 

operations and growth. In the remaining provinces, four sub-indicators including 

proactiveness of provincial leaders, training policy, supporting services, and legal 

procedures remain major problems for firms located in these provinces. The sub-indicator 

of entry costs, constructed from the share of firms waiting for more than 30 days to have 

their business licences formalised, the number of days that firms spend on business 
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registration, and the number of days from the time of application to the receipt of CLUR, 

appears to be the least major issue of all provinces over year. The higher the score, the 

better the business environment in facilitating the entry of firms. 

Table 3.3. Sub-indicators of PCI by province 

Indicator 
Ha  

Noi 

Phu 

Tho 

Ha  

Tay 

Hai 

Phong 

Nghe 

An 

Q.N-

am 

K.H-

oa 

Lam 

Dong 

HCM 

City 

Long 

An 

Entry costs 7.29 8.18 7.77 7.91 8.06 8.58 7.97 7.70 7.46 8.21 

Land acce-

ssibility 
4.80 6.19 5.14 5.09 5.65 6.40 5.70 6.39 5.69 7.32 

Info. 

transpa-

rency 

6.04 5.51 5.71 5.91 5.56 5.83 5.56 5.67 6.48 5.81 

Time costs 5.51 5.55 5.78 5.95 5.62 6.38 6.55 5.38 5.95 6.44 

Informal 

charges 
5.26 6.55 5.57 5.61 5.23 6.43 6.09 6.14 6.04 6.87 

Proac-

tiveness 
4.02 4.56 3.75 3.92 4.32 6.39 4.76 3.80 5.33 5.77 

Supporting 

services 
6.94 5.23 5.85 5.69 4.96 4.96 5.40 4.75 7.77 4.76 

Training 

policy 
5.61 4.94 4.70 5.55 4.90 4.92 5.16 4.31 6.49 5.05 

Legal 

procedures 
4.40 4.85 4.26 4.51 5.33 6.10 4.53 5.17 4.72 5.19 

Source: Calculations based on data from www.pcivietnam.org 

Figure 3.2. Sub-indicators of PCI by province 

 

Source: Calculations based on data from www.pcivietnam.org 

 

To sum up, data from the SME and PCI Surveys are consolidated to generate a 

unique longitudinal data set at the firm and provincial levels. For consistency, the annual 

data of the PCI Survey are matched with the biennial SME Survey data in the relevant 

0

2

4

6

8

10
Ha Noi

Phu Tho

Ha Tay

Hai Phong

Nghe An

Q.N-am

K.H-oa

Lam Dong

HCM City

Long An

Entry costs Land accessibility Info. transparency

Time costs Informal charges Proactiveness

Supporting services Training policies Legal procedures

http://www.pcivietnam.org/
http://www.pcivietnam.org/


 

111 

years (2006, 2007, 2009, 2011, and 2013) and in the 10 provinces covered in the SME 

Survey. 

3.4.2. Variables 

This section provides selections of variables used in this study. To address the first 

research question, this study constructs the dependent variable––credit constraints––as a 

categorical variable. Figure 3.3 illustrates the framework of factor groups that might 

affect the probability of firms to be credit constrained. The independent variables are 

grouped into firm characteristics (entry age, firm type, firm size, revenue, leverage ratio, 

investment, registration, and networking), owner characteristics (gender, age, education, 

and change of owner), and business environment factors (overall PCI and the sub-

indicators, including entry costs, land access, information transparency, time costs, 

informal charges, proactiveness, supporting services, training policy, and legal procedure). 

Figure 3.3. Framework of determinants of credit constraints 

 

 

 

 

 

 

 

 

(i) Dependent variable 

Based on responses from the survey questionnaire regarding a firm’s financial status 

shown in Table 3.4, this study identifies the key variable––credit constraints, which is 

classified into three levels including unconstrained, partially constrained, and fully 

constrained firms. 
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Table 3.4. Responses from the questionnaire to identify credit constraints 

Question Response 

(i) Has your firm applied for bank loans or other formal 

credit since the last survey? 

Yes (1), No (2) 

(ii) How many formal loans (short/long term) have your 

firm obtained since the last survey? 

(a) Number of formal short-term loans 

(b) Number of formal long-term loans 

(iii) How many formal loans (short/long term) have been 

denied since the last survey? 

(a) Number of formal short-term loans 

(b) Number of formal long-term loans 

(iv) Do you still think that you are in need of a loan? Yes (1), No (2) 

(v) Why has your firm not applied for formal loans since 

the last survey? 

Inadequate collateral (1), Don’t want to incur 

debt (2), Process too difficult (3), Didn’t need 

one (4), Interest rate too high (5), Already 

heavily indebted (6), Other (7) 

Source: The SME Survey in Vietnam 

 

Accordingly, unconstrained firms are those that either applied for loans and had 

their applications fully approved and had no further demand for loans or those that did 

not apply for loans because of no credit demand. Firms are partially constrained if they 

applied for loans and had their applications only partially approved, or while all of their 

applications were fully approved, they still demanded more loans. Fully constrained firms 

are those that applied for loans and had their applications fully denied or those that did 

not apply for loans because of other reasons such as high interest rate, inadequate 

collateral, or difficult process, rather than no credit demand. To the best of the author’s 

knowledge, there has not been any research on credit constraints of firms in Vietnam 

applying these categories to analyse the extent of credit constraints (see Figures 3.4 and 

3.5 regarding the binary vis-à-vis trinary approaches). 

Figure 3.4 shows that under the binary approach of credit constraints, firms are 

divided into only two groups: the unconstrained and the constrained. Accordingly, 

unconstrained firms are those that applied for bank loans and had their applications 

approved or those that did not apply for loans because of no credit demand. Constrained 

firms are those that applied for loans and had their applications denied or those that did 

not apply for loans because of other reasons (such as interest rates, collateral, procedures, 

etc.) rather than because of no credit demand. Previous studies that have constructed the 

binary approach of credit constraints of firms in Vietnam include, for example, Rand 
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(2007), Tran and Santarelli (2013), Rand (2017). In their studies, firms are classified into 

constrained and unconstrained firms given their status of loan applications and loan 

approval/rejection as well as their credit demands. 

Figure 3.4. Determination of credit constraints: The binary concept 

 

 

 

 

 

 

 

 

 

Figure 3.5 shows that under the trinary approach of credit constraints, firms are 

divided into three groups: unconstrained, partially constrained, and fully constrained 

firms. Unconstrained firms are those that either applied for loans and had their 

applications fully approved and had no further demand for loans or those that did not 

apply for loans because of no credit demand. Firms are partially constrained if they 

applied for loans and had their applications only partially approved, or while all of their 

applications were fully approved, they still demanded more loans. Fully constrained firms 

are those that applied for loans and had their applications fully denied or those that did 

not apply for loans because of other reasons such as high interest rate, inadequate 

collateral, or difficult process, rather than no credit demand. 

  

Has your firm applied for bank loans? 

NO YES 

Approved Denied Why not apply? 

No demand Other reasons 

Unconstrained firms Constrained firms 
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Figure 3.5. Determination of credit constraints: The trinary concept 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3.5 reports the shares of firms by constraint between 2005 and 2013. As 

shown, unconstrained firms account for the major proportion among others with 48.5% of 

the entire sample. In this category, those having no demand for loans at all dominate the 

other––those applying for loans and having their applications fully approved and having no 

need for more loans (36.2% versus 12.3%). In the full sample, partially and fully 

constrained share the remaining 51.5% of all firms, in which 20.4% were partially 

constrained and 31.1% were fully constrained. In the partial constraint group, firms that 

applied for loans and were fully approved and were still in need of loans outweigh their 

counterparts––those that applied for loans and were partially approved only (16.5% as 

compared to 3.9%). As for the full constraint category, firms that did not apply for loans 

Has your firm applied for  

bank loans? 

NO YES 
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/ Applications? 
Why not apply? 

Fully obtained Partly obtained, 

partly denied 
Fully denied No demand for 

loans 
Other reasons 

No need 

for more 

loans 

Still in 

need of 

loans 

Partially 

constrained firms 

Fully constrained 
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because of other reasons rather than having no credit demand occupy nearly 30%, which is 

far superior to the share of firms applying for loans and having their applications fully denied. 

Table 3.5. Share of firms by constraint category over surveyed rounds 

Category 2005 2007 2009 2011 2013 
Full 

sample 

A. Unconstrained firms 

In which: 

1,267 

(44.9) 

1,278 

(48.6) 

1,350 

(50.8) 

1,317 

(51.6) 

1,208 

(47.0) 

6,420 

(48.5) 

• No demand for loans 940 

(33.3) 

910 

(34.6) 

988 

(37.2) 

1,013 

(39.7) 

941 

(36.6) 

4,792 

(36.2) 

• Applied for loans, fully approved, and 

no need for more loans 

327 

(11.6) 

368 

(14.0) 

362 

(13.6) 

304 

(11.9) 

267 

(10.4) 

1,628 

(12.3) 

B. Partially constrained firms 

In which: 

738 

(26.2) 

575 

(21.8) 

620 

(23.3) 

412 

(16.1) 

354 

(13.8) 

2,699 

(20.4) 

• Applied for loans, fully approved, and 

still in need of loans 

573 

(20.3) 

488 

(18.5) 

510 

(19.2) 

324 

(12.7) 

287 

(11.2) 

2,182 

(16.5) 

• Applied for loans and partially 

approved 

165 

(5.9) 

87 

(3.3) 

110 

(4.1) 

88 

(3.4) 

67 

(2.6) 

517 

(3.9) 

C. Fully constrained firms 

In which: 

815 

(28.9) 

779 

(29.6) 

689 

(25.9) 

823 

(32.2) 

1,007 

(39.2) 

4,113 

(31.1) 

• Applied for loans and fully denied 43 

(1.5) 

27 

(1.0) 

18 

(0.7) 

42 

(1.6) 

43 

(1.7) 

173 

(1.3) 

• Not apply for loans because of other 

reasons rather than having no credit 

demand 

772 

(27.4) 

752 

(28.6) 

671 

(25.2) 

781 

(30.6) 

964 

(37.5) 

3,940 

(29.8) 

Total 2,820 

(100.0) 

2,632 

(100.0) 

2,659 

(100.0) 

2,552 

(100.0) 

2,569 

(100.0) 

13,232 

(100.0) 

Notes: Percentages are in parentheses. 

Source: Calculations from the SME Survey in Vietnam 

 

(ii) Independent variables 

This section provides justifications of independent variable selection. In this 

study, independent variables are organised into three groups, including firm, ownership, 

and business environment factors, which are mostly identified and selected on the basis 

of the extant literature. This study examines a number of new variables to determine the 

factors that affect credit constraints of Vietnamese SMEs, including the entry age of 

firms, change of ownership, PCI, and its nine sub-indicators. 

Firm characteristics 

This study includes a number of firm characteristics’ variables: age, type, size, 

revenue, leverage ratio, investment, formal registration, and networking. 
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Firm age. The extant literature has provided evidence of the importance of firm 

age in the firm-level credit access and constraints (e.g., Bigsten et al., 2003; Kira, 2013; 

Tran and Santarelli, 2013). According to Coluzzi, Ferrando, and Martinez-Carrascal 

(2015), young and small firms appear to often encounter financial constraints than their 

older counterparts. The underlying reason comes from the preference of formal financial 

institutions in lending older firms because this group of firms is less likely to face 

financial issues such as information asymmetries and transaction costs (Cassar, 2004). As 

such, older firms tend to have a better relationship with lenders, resulting in lower 

transaction costs or borrowing costs. Hence, the lenders prefer lending the group of old 

firms, making this group less financial constrained. In the same vein, Hoque, Sultana, and 

Thalil (2016) show that newly established firms are less likely to develop a strong 

relationship with lenders, which might be a reason for their credit constraints. Byiers et 

al. (2010) find that old enterprises have better formal credit access and encounter fewer 

constraints than their peers. Studies by Bach (2010) and Kira (2013) show that credit 

suppliers tend to target their lending to a certain group of firms by their age, such as 

mature firms with over 10 years of age or firms in the middled-age group. Hence, in this 

study, firm age is included as an important factor that affects the probability of firms to 

be constrained. This variable is expressed in years, measured by the difference between 

the year of the first survey round (2005) and year of establishment. 

Firm type. Firm type is important in affecting the probability that firms are credit 

constrained (Abor, 2008; Bigsten et al., 2003; Rand, 2007). Specifically, the form of 

ownership has a significant effect on the likelihood of firms to access credit as well as to 

be credit constrained. The form of business covers a wide range of a firm’s legal status, 

such as household business, private or sole proprietorship, partnership, cooperative, 

limited liability company, joint stock company, a joint venture with foreign capital, and 

state-owned enterprise. According to Diagne, Zeller, and Sharma (2000), household firms 
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are more likely to be constrained than non-household firms. In another aspect, Bigsten et 

al. (2003) show that co-operatives appear to express a higher demand for external 

financing as compared to private domestic firms. Adversely, foreign ownership firms 

show a lower demand for credit. This evidence may act as a sign that form of ownership 

has a relationship with the likelihood of firms to be credit rationed if their credit demand 

is not met. A study by Rand (2007) affirms that household enterprises have a lower credit 

demand than private firms, cooperatives, limited and share-holding companies. Related 

to credit demand, Rand’s study proves that private firms, limited and share-holding 

companies tend to encounter more credit constraints than household businesses. A study 

by Kira (2013) also finds the association between firm type and credit constraints in the 

sense that sole proprietorship or partnership firms encounter more credit obstacles than 

private limited or public listed firms. Relying on evidence from previous studies, this study 

examines firm type as a determinant of credit constraints. In this study, the firm type is 

measured by a binary variable with 1 for household firms and 0 for non-household firms. 

Firm size. The size of firms is preferably used to identify which group of firms 

has a higher probability to be financially constrained (Schiantarelli, 1995). As shown in 

the literature, firm size is a key factor in association with credit constraints and used to 

assess the levels of financial constraints (Korajczyk and Levy, 2003). Whited and Wu 

(2006) show that small and young firms are more likely to be financially constrained than 

their counterparts. The reason derives from a disadvantage of small firms as compared to 

large firms in the sense that small firms have a lower ratio of collateral to liabilities, which 

may prevent them from borrowing from external credit sources (Schiantarelli, 1995). 

Further, Whited and Wu (2006) point out that most small-sized firms are financially 

constrained because they possess low analyst coverage that may affect their bond rating as 

well as the possibility of having loan applications approved. Drakos and Giannakopoulos 

(2011) find that small firms perceive higher information costs and are less likely in 
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repayment, which causes them more credit constrained. However, Cleary (2006) provides 

evidence that firms with small size are less likely to be constrained and have higher payout 

ratios as compared to their large peers. 

Firm size has been measured by a number of proxies, such as assets, sales, or the 

number of employees. For example, Atanasova and Wilson (2004) capture firm size by 

total asset collateral. Rizov (2004) considers firms with a higher ratio of labour to assets. 

Rahaman (2011) uses both the logarithm of total assets from the balance sheet of a firm 

and sales revenues to represent the firm size. In Rahaman’s study, the full sample is 

grouped into small, medium, and large firms. Tran and Santarelli (2013) proxy firm size 

by both assets and the number of employees. Bigsten et al. (2003) measure firm size by the 

number of employees. In this study, firm size is measured by the logarithm of the number 

of employees and considered as an important factor that affects a firm’s credit constraints. 

Revenue. Previous studies have shown that firm performance, including sales, 

profits, revenue, value added, etc., is one of the determinants of credit constraints or credit 

access (e.g., Chen and Chivakul, 2008; Rand, 2007). Specifically, the income of an agent 

has been found to significantly affect credit constraints because high income may act as 

a signal of good financial status so that the business is likely to borrow and faces less 

constrained (Crook and Hochguertel, 2007). In the same vein, Drakos and 

Giannakopoulos (2011) provide evidence that firms having higher sales growth and 

profitability tend to be less credit rationed. Their finding is affirmed by Buyinza and 

Bbaale (2013) who find that firm sales have a positive correlation with the probability of 

firms having credit access, hence lowering the probability of credit constraints. However, 

Banerjee and Duflo (2014) find a positive relationship between the sales increase and the 

firm’s credit ration or credit constraints. Their finding is consistent with Rand (2007) who 

shows that firms with high revenue have a higher demand for debt and are more likely to 

be constrained. Rand’s study highlights that revenue growth has a positive association 
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with the probability of firms being constrained. From the mentioned justifications regarding 

the relationship between revenue and credit constraints, this study includes revenue as an 

independent variable to examine if revenue significantly affects a firm’s credit constraints. 

Particularly, this study investigates the logarithm of revenue in association with the 

likelihood of firms to be constrained. 

Leverage ratio. Leverage has been widely acknowledged as a measure of the 

economic conditions or financial health of firms (Rahaman, 2011; Russo and Rossi, 

2001). This variable can be considered as a factor that might affect a firm’s credit access 

or credit constraints (Le, 2012; Rand, 2007). Basically, the leverage ratio is the ratio of 

total liabilities to equity or to total assets. For example, Russo and Rossi (2001) emphasise 

that the leverage ratio of firms reflects business risk, then affecting the lending decision 

when the lender's screen a firm’s loan applications. Particularly, firms with a lower 

leverage ratio tend to face less financially constrained and have a higher potential to 

increase their profitability. This finding is affirmed by Minetti and Zhu (2011) who find 

a relationship between leverage and credit constraints in the sense that credit rationed 

firms have a lower liquidity ratio, but a higher leverage ratio as compared to non-rationed 

firms. Minetti and Zhu further show that firms with a lower liquidity ratio and a higher 

leverage ratio, suggesting their higher credit risk, tend to be more credit rationed. 

Rahaman (2011) uses the current ratio to capture the liquidity of asset structure and the 

financial leverage ratio to measure the utilisation of debt financing. Rahaman’s study 

finds that small and young firms with higher levels of these ratios are more likely to be 

financially constrained than their peers. However, Le (2012) finds that firms with a higher 

financial leverage ratio have better access to credit or a lower effect of credit constraints. 

From the above justifications, this study considers leverage, which is a ratio of liabilities 

to total assets, as a determinant of credit constraints. 
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Investment. Investment has been shown to have a significant relationship with 

capital constraints (e.g., Byiers et al., 2010; Héricourt and Poncet, 2009). For example, 

Fazzari et al. (1988) find that financially constrained firms demonstrate more sensitive 

investment decisions to the availability of internal cash flows than their peers. Héricourt 

and Poncet (2009) rely on the sensitivity of investment to internal funds to determine 

financing constraints. Byiers et al. (2010) emphasise that credit constraints of firms arise 

from the unfeasibility to invest in business operations due to the shortage of credit access. 

Thus, firms obtaining a better investment opportunity are less likely to be credit constrained 

(Drakos and Giannakopoulos, 2011). However, Tran and Santarelli (2013) highlight a 

positive relationship between investment and the probability of firms to be capital 

constrained. In particular, firms having investments tend to demand more credit, thus 

increasing the probability to be constrained. Ostensibly, there remains a strong 

relationship between investments and credit constraints. To explore the effect of 

investments on the probability of firms being credit constrained, this study measures 

investment as a binary variable with 1 for firms having an investment in the last survey 

round and 0 otherwise. It is expected that there is a significant relationship between 

investments and credit constraints of firms. 

Formal registration. Formality is one of the key aspects in the discussion of 

private sector development, particularly the relationship between formality and access to 

credit (Stein, Ardic, and Hommes, 2013). Aga and Reilly (2011) provide evidence that 

not only do formal enterprises obtain a higher probability to have their loan applications 

approved by commercial banks, but they also remain a higher share of bank accounts for 

their business operations. The authors affirm that informal firms encounter a higher effect 

of credit constraints than their formal peers. According to Stein, Ardic, and Hommes 

(2013), credit access is a major constraint for the growth and development of informal 

firms. Their study also highlights that formal registration under the Business Law increase 
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opportunities for firms to have better access to credit. Their finding is consistent with 

Rand and Torm (2012) who show that the informal sector tends to be limited in access to 

credit, which might then be a signal of credit constraints. Tran and Santarelli (2013) find 

that formally registered firms are less likely to be capital constrained. The underlying 

reason derives from the fact that formal firms tend to completely satisfy lending 

requirements in terms of the business registration certificate and externally audited 

financial statements, which results in a higher likelihood to have their loan applications 

approved. Hence, this study takes formality into account to provide evidence of the 

association of formal registration under the Enterprise Law on the probability of firms to 

be credit constrained. This factor is recorded 1 if a firm registered under the Enterprise 

Law and 0 otherwise. 

Networking. Earlier studies have demonstrated that networking should be taken 

into account when investigating private sector development in transition economies (e.g., 

Aga and Reilly, 2011; Wydick, Hayes, and Kempf, 2011). Networking helps firms find 

assistance and support from different resources (Miller et al., 2009). With networking, 

the firm’s owners are able to exchange managerial experience and skills with other 

members, thus increasing the probability to have access to credit (Bosma et al., 2004). 

Networking firms also tend to address the imperfect information problems better than 

non-networking firms, which results in their better credit access and lower levels of credit 

constraints (e.g., Dinh, Dufhues, and Buchenrieder, 2012). Firms that participate in 

business associations appear to be less credit constrained than their counterparts (Byiers 

et al., 2010). This finding is consistent with Aga and Reilly (2011) and Le, Venkatesh, 

and Nguyen (2006) who emphasise that networking firms are more likely to obtain credit 

than non-networking firms. However, Tran and Santarelli (2013) show that firms with 

networking are more likely to be credit constrained than those without networking. Based 

on the importance of networking in determining financial access or financial constraints 
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of firms, this study examines networking by using information in the survey asking if a 

firm is a member of business associations or not. It is supposed that the networking 

relationship has a significant effect on a firm’s probability to be credit constrained. 

Owner characteristics 

This section provides justifications of owner characteristics’ variables, including 

gender, age, education, and change of owner. 

Gender of owner. The literature has shown that gender of owner significantly 

influences the probability that a firm is credit constrained or not (e.g., Coleman, 2000; 

Drakos and Giannakopoulos, 2011). For example, Drakos and Giannakopoulos (2011) 

find that female-owned firms are more likely to be credit rationed than male-owned firms, 

which is consistent with Akoten, Sawada, and Otsuka (2006) who show that female-

owned firms perceive a lower probability to access to formal credit from banks and micro-

finance institutions. Fairlie and Robb (2009) note that women entrepreneurs appear to 

lack of business experience and leadership skills, which might prevent them from having 

access to credit. However, Yaldiz, Altunbas, and Bazzana (2011) find that women 

entrepreneurs tend to have better access to formal credit than their peers because of their 

better education and skills, suggesting that women-owned firms are less likely to be credit 

constrained. In the same vein, Barslund and Tarp (2008) and Chaudhuri and Cherical 

(2011) emphasise that female-owned firms hold a lower likelihood of being constrained 

than male-owned firms. Because of the important association between the owner’s gender 

and the probability of credit constraints, this study includes a variable of gender, coded 1 

if the owner is male and 0 if female. 

Age of owner. In addition to gender, the age of owner is considered a driven factor 

of a firm’s credit constraints. Coleman (2004) shows that as compared to the old, young 

owners are less likely to be risk averse, so they are more willing to use external financing. 

Notably, Coleman’s study highlights that younger entrepreneurs tend not to use formal 
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financing due to their pessimism that their loan applications could be rejected. Hence, 

young owners tend to face more financial constraints than their peers. In the same vein, 

Yaldiz, Altunbas, and Bazzana (2011) show that aging owners demonstrate better 

managerial experience and skills, which decreases their financial difficulties when they 

apply for loans. Similarly, Barslund and Tarp (2008) and Tran and Santarelli (2013) 

provide empirical evidence that older owners perceive a lower probability to face credit 

constraints because of their better business experience as well as less problematic 

financing issues. In a study by Cao (2014), the negative relationship between owner’s age 

and informal credit access implies that aging owners, because of their better experience 

and networking, are more likely to borrow from the formal credit market. In sum, from 

the mentioned justifications, the age of owner is included in this study as a determinant 

of credit constraints. The age of owner is expressed in year, measured by the difference 

between the year of survey and the year of birth. 

Educational level of owner. With regards to the educational level of owners, the 

literature has documented a significant effect of education on the probability of firms to 

be credit constrained (e.g., Le, Venkatesh, and Nguyen, 2006; Rand, 2007). For example, 

Bates (1990) shows that owners holding a bachelor’s degree tend to have better access to 

formal credit than those without the degree. This finding is affirmed by Coleman (2004) 

who shows that higher qualified owners with better knowledge and business plans are 

more likely to obtain credit. Further, Duong and Izumida (2002) demonstrate that higher 

educational level helps owners utilise the capital sources more productively. In a study 

by Tran and Santarelli (2013), owners graduating from university are less likely to be 

capital constrained than their peers, which is consistent with Rand (2007) who finds that 

highly qualified owners demonstrate better awareness of the possibility of loan approval 

when they apply for credit, thus making them less constrained. In order to explore how 

the educational level of owners affects credit constraints, this study uses information in 
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the survey regarding the qualifications of owners. It is expected that firms run by qualified 

owners are less likely to be constrained. 

Change of owner. Earlier studies have shown that owner or managers differ by 

their managerial style or strategy (e.g., Blackburn, Hart, and Wainwright, 2013; Delmar 

and Wiklund, 2008). Thus, they might come up with different reasons to operate and run 

a business, particularly a small one. Different owners have different plans and strategies 

to run their firms, including raising funding for operations and improving firm 

performance. Further, Delmar and Wiklund (2008) show that owners are different from 

their anticipations and motivations to firm growth and development, which may then 

affect a firm’s financial strategy. Barbero, Casillas, and Feldman (2011) highlight that 

different owners/managers have different levels of capabilities and qualifications, 

leading to their different decisions and behaviours. Hence, any change of owners may 

result in an effect on a firm’s credit access or credit constraints. This study takes this 

variable into account to examine if the change of owner has a significant association 

with the probability of firms to be constrained. 

Business environment characteristics  

The association between the business environment and credit access and credit 

constraints of firms has been documented in the literature (e.g., Cao, 2014; Cassar, 2004; 

Fatoki and Smit, 2011). For example, Beck (2007) and Fatoki and Smit (2011) provide 

evidence that the business environment, including internal factors (such as skills, 

information quality, networking, etc.) and external factors (such as macroeconomic 

issues), does have a significant effect on credit access of firms. This finding is consistent 

with Cassar (2004) show highlights that both internal and external factors of the business 

environment affect a firm’s access to debt and equity financing. The volatility and 

fragility of the business environment is shown to preclude business entities from seeking 

financial support (Astrachan, 2010), which is consistent with Ayyagari, Demirgüç-Kunt, 
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and Maksimovic (2008) in the sense that business environments might differ firms 

regarding financial plans, strategies, and performance. 

In another aspect, Le (2012) captures the level of competitiveness across 

provinces and cities by using the Provincial Competitiveness Index (PCI) score and finds 

no significant evidence of PCI vis-à-vis credit access relationship. Cao (2014) 

investigates the association between PCI and informal credit access. In this study, PCI is 

used to measure how favourable the business environment in Vietnam is. 

Following earlier studies on Vietnam (e.g., Malesky, Nguyen, and Tran, 2014; 

Van Vu et al., 2018), this thesis explores sub-indicators of PCI––including entry costs, 

land access, information transparency, time costs, informal charges, proactiveness of 

provincial leaders, supporting services, labour training policy, and legal procedure––in 

order to provide a comprehensive picture of the relationship between the provincial-level 

business environment and firms’ credit constraints. These factors are viewed as important 

drivers in improving a business environment (Malesky, 2006). For example, a higher 

score of entry costs, time costs, or land access reflects better efforts of local governments 

in reducing the regulatory burden for a firm’s establishment. Similarly, a higher score of 

informal charges indicates a lower amount of money that firms spend on paying informal 

fines and other unusual charges, thus facilitating them in doing business. Also, a 

transparent information system and legal procedure significantly contribute to the private 

sector development (Kaufmann, Kraay, and Zoido, 2002). It is viewed that the indicators 

proactiveness of provincial leaders and supporting services reflect the flexibility and 

initiatives of the local government officers in addressing firms’ challenges and 

difficulties, thus affecting a firm’s business operations. Labour training policy is also 

expected to enhance the quality of labour force and firm performance, thus increasing the 

probability that firms have credit access. 

Summary of variables is provided in Table 3.6.  
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Table 3.6. Variable description 

Variable Description Signs 

Dependent variable 

Credit 

constraints 

Ordered variable. 1 = Unconstrained firms if (1) Firms applied for loans 

and had their applications fully approved and had no further demand for 

loans, or (2) Firms did not apply for loans because of no credit demand; 

2 = Partially constrained firms if (1) Firms applied for loans and had their 

applications only partially approved, or (2) while all of their applications 

were fully approved, they still had demands for more loans; 3 = Fully 

constrained firms if (1) Firms applied for loans and had their applications 

fully denied, or (2) Firms did not apply for loans because of other reasons 

(such as high interest rates, inadequate collateral, or difficult process, etc.), 

rather than no credit demand.  

 

Independent variables 

Firm characteristics  

Entry age of 

firms 

The age of firm expressed in years––calculated as the difference between 

the first year of survey (2005) and the firm’s year of establishment. 

– 

Firm type Dummy variable; 1 = household ownership structure; 0 otherwise.  – 

Employees 

(log.) 

Firm labour size, proxied by the logarithm of the number of employees – 

Revenue (log.) The logarithm of revenue – 

Leverage ratio The ratio of liabilities to total assets +/– 

Investment Dummy variable; 1 = investment made since last survey, 0 otherwise. +/– 

Registration Dummy variable; 1 = officially registered, 0 otherwise.  – 

Networking Dummy variable; 1 = member of a business association, 0 otherwise. – 

Owner characteristics  

Gender Dummy variable; 1 = male, 0 = female.  +/– 

Age of owner The age of owner/manager expressed in years—the difference between 

the year of survey and the year of birth 

– 

Education Dummy variable; 1 = completed an undergraduate or a postgraduate 

programme, 0 otherwise (No professional education, Vocational 

education, Technical secondary education) 

– 

Change of 

owner 

Dummy variable; 1 = change in ownership since the last survey, 0 

otherwise. 

+/– 

Business environment characteristics  

PCI Provincial Competitiveness Index – 

Entry costs Sub-indicator of PCI, measuring the entry costs for business start-up – 

Land access Sub- indicator of PCI, measuring the access to land and security of 

business premises 

– 

Info. 

transparency 

Sub-indicator of PCI, measuring the transparency of the business 

environment and equitable business information 

– 

Time costs Sub-indicator of PCI, measuring the time costs for bureaucratic 

procedures and inspections 

– 

Informal charges Sub-indicator of PCI, measuring informal charges – 

Proactiveness Sub-indicator of PCI, measuring the proactiveness of provincial leaders 

in solving problems for enterprises 

– 

Supporting 

services 

Sub-indicator of PCI, measuring the development and quality of business 

supporting services 

– 

Training policy Sub-indicator of PCI, measuring the quality of labour training policies – 

Legal procedures Sub-indicator of PCI, measuring the fairness and effectiveness of legal 

procedures 

– 
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3.4.3. Summary statistics 

This section reports descriptive statistics, including mean, standard deviation, 

minimum and maximum values of the variables. Table 3.7 shows that overall, the non-

constraint group accounts for 49.5% of the entire balanced sample, while the partial 

constraint and full constraint groups occupy 20.0% and 30.5%, respectively. The mean 

entry age of firms is 10.9 years since the establishment of the first survey year, with a 

standard deviation of 9.245 in the full balanced sample. Meanwhile, the mean entry age 

of unconstrained firms is 11.7, followed by that of fully constrained and partially 

constrained firms with 10.5 and 9.3 years, respectively. 

Regarding the firm type, 71.6% of firms in the whole sample are household owned 

(with the standard deviation of 0.451), which is in the similar pattern with unconstrained 

and fully constrained groups where over 70% of firms are household businesses. 

Meanwhile, household-owned firms account for only 56.7% of firms in the partially 

constrained group. In terms of firm size, the average number of employees of SMEs in 

Vietnam is approximately 16 persons (1.95 in logs). By constraint category, the mean 

number of workers is 12 (1.75 in logs) for unconstrained firms, following fully 

constrained firms with nearly 13 persons (1.89 in logs) and partially constrained firms 

with 31 (2.53 in logs). This feature suggests that partially constrained firms appear to fall 

into the biggest sized group in terms of the number of employees. 

Regarding revenue, the average firm revenue of all firms in the balanced sample 

is around VND4.7 billion (13.33 in logs), equivalent to approximately US$241,000 

according to the constant 2010 USD currency exchange. The mean revenue is around 

VND2.7 billion (US$138,426) for unconstrained firms, VND2.4 billion (US$122,297) 

for fully constrained firms, and VND13.1 billion (US$671,623) for partially constrained 

firms. Leverage ratio is averagely 9.7% for all firms in the sample, while this variable 

appears to be similar between unconstrained and fully constrained firms (6.2%), which is 
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3.8 times lower than that of partially constrained firms (23.4%). There are 54.3% of all 

firms making an investment since last survey rounds. The investment rates vary from 

45.7% to 48.9% for unconstrained and fully constrained firms, respectively, following 

the partially constrained group with the highest rate of 83.9%.  

In terms of formality, 58.2% of all firms on average are formally registered under 

the Law on Enterprises. Compared to other groups, partially constrained firms hold a 

higher ratio of formal registration at 66%. This group of firms appears to have, on 

average, a higher networking share (17.2% of partially constrained firms have 

networking), followed by unconstrained firms (8.2%) and fully constrained firms (7.9%).  

With regard to the gender of owner, on average 66.9% of all firms are run by male 

entrepreneurs, which is in the similar patterns among constraint categories. The average 

age of owner of all firms is 46.5 years with a standard deviation of 10.42. Among firms, 

the mean owner’s age of unconstrained firms is 47.4 years, followed by that of fully 

constrained firms (46.3 years) and partially constrained firms (44.6 years). On average, 

25% of owners in the full sample graduated from the undergraduate program and higher. 

Around 23% of owners of unconstrained and fully constrained firms hold a bachelor’s 

degree, which is 9% lower than that of partially constrained firms. Approximately 2.5% 

of all firms having their owner changed on average, which appears to remain among 

constraint categories. 

Regarding the business environment, the average PCI recorded for all firms is 

57.06, followed by that for partially constrained firms at 56.22. Unconstrained firms 

appear to be located in provinces with the highest level of PCI on average (57.33), 

implying a more favourable business environment at the provincial level. The nine sub-

indices of PCI, including entry costs, land access, information transparency, time costs, 

informal charges, proactiveness of the provincial leaders, supporting services for 

enterprises, training policy, and legal procedures have the average values ranging from 

4.5 to 7.9. 
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Table 3.7. Descriptive statistics for the full sample and by constraint category 

Variable 
Full (balanced) sample  Unconstrained firms  Partially constrained firms  Fully constrained firms 

Mean S.D. Min. Max. Mean S.D. Min. Max. Mean S.D. Min. Max. Mean S.D. Min. Max. 

Firm characteristics                

Entry age 10.895 (9.245) 0.000 55.000 11.753 (9.849) 0.000 55.000 9.327 (7.439) 0.000 51.000 10.533 (9.148) 0.000 55.000 

Firm type 

(Household = 1) 

0.716 (0.451) 0.000 1.000 0.779 (0.415) 0.000 1.000 0.567 (0.496) 0.000 1.000 0.713 (0.452) 0.000 1.000 

Employees (log.) 1.951 (1.131) 0.000 7.848 1.754 (1.051) 0.000 6.477 2.529 (1.264) 0.000 7.848 1.889 (1.034) 0.000 5.598 

Revenue (log.) 13.327 (1.937) 0.000 22.836 13.048 (1.912) 0.000 19.472 14.050 (2.045) 0.000 22.836 13.304 (1.778) 0.000 19.122 

Leverage ratio 0.097 (0.316) 0.000 12.500 0.063 (0.214) 0.000 4.377 0.234 (0.577) 0.000 12.500 0.062 (0.145) 0.000 1.604 

Investment  

(Yes = 1) 

0.543 (0.498) 0.000 1.000 0.457 (0.498) 0.000 1.000 0.839 (0.368) 0.000 1.000 0.489 (0.500) 0.000 1.000 

Registration  

(Yes = 1) 

0.582 (0.493) 0.000 1.000 0.537 (0.499) 0.000 1.000 0.660 (0.474) 0.000 1.000 0.604 (0.489) 0.000 1.000 

Network (Yes = 1) 0.099 (0.299) 0.000 1.000 0.082 (0.275) 0.000 1.000 0.172 (0.377) 0.000 1.000 0.079 (0.270) 0.000 1.000 

Owner characteristics                

Gender (Male = 1) 0.669 (0.471) 0.000 1.000 0.658 (0.475) 0.000 1.000 0.677 (0.468) 0.000 1.000 0.683 (0.466) 0.000 1.000 

Owner’s age 46.509 (10.420) 17.000 94.000 47.406 (10.544) 19.000 90.000 44.623 (10.045) 21.000 79.000 46.293 (10.286) 17.000 94.000 

Education 0.250 (0.433) 0.000 1.000 0.231 (0.422) 0.000 1.000 0.321 (0.467) 0.000 1.000 0.234 (0.424) 0.000 1.000 

Owner’s change 

(Yes = 1) 

0.025 (0.156) 0.000 1.000 0.026 (0.158) 0.000 1.000 0.025 (0.155) 0.000 1.000 0.024 (0.152) 0.000 1.000 

Business environment characteristics              

PCI 57.060 (5.262) 40.730 67.120 57.327 (5.446) 40.730 67.120 56.216 (5.601) 40.730 67.120 57.180 (4.637) 40.730 67.120 

Entry costs 7.863 (0.780) 5.730 9.130 7.894 (0.767) 5.730 9.130 7.856 (0.816) 5.730 9.130 7.817 (0.775) 5.730 9.130 

Land access 5.688 (0.799) 4.190 8.370 5.738 (0.789) 4.190 8.370 5.628 (0.815) 4.190 8.370 5.647 (0.801) 4.190 8.370 

Time costs 5.874 (0.623) 3.620 7.150 5.877 (0.668) 3.620 7.150 5.847 (0.621) 3.620 7.150 5.886 (0.543) 3.620 7.150 

Proactiveness 5.864 (0.920) 3.880 8.180 5.903 (0.954) 3.880 8.180 5.778 (0.960) 3.880 8.180 5.858 (0.828) 3.880 8.180 

Supporting services 5.857 (0.807) 4.630 7.900 5.888 (0.832) 4.630 7.900 5.857 (0.784) 4.630 7.900 5.807 (0.778) 4.630 7.900 

Training policy 4.581 (1.178) 1.390 6.890 4.655 (1.207) 1.390 6.890 4.519 (1.210) 1.390 6.890 4.502 (1.099) 1.390 6.890 

Legal procedures 5.919 (1.481) 3.050 8.730 5.925 (1.520) 3.050 8.730 5.789 (1.476) 3.050 8.730 5.996 (1.411) 3.050 8.730 

Info. transparency 5.392 (0.966) 2.920 7.350 5.367 (1.002) 2.920 7.350 5.276 (1.020) 2.920 7.350 5.509 (0.852) 2.920 7.350 

Informal charges 4.801 (1.016) 2.980 6.780 4.838 (1.020) 2.980 6.780 4.686 (1.038) 2.980 6.780 4.817 (0.991) 2.980 6.780 

Observations 6,075    3,006    1,216    1,853    

Notes: Descriptive statistics report means of individual variables, followed by standard deviations in parentheses, minimum, and maximum values. The variables of business environment characteristics 

(PCI, entry costs, land access, time costs, proactiveness, supporting services, training policy, legal procedures, information transparency, and informal charges) are by scores.
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In summary, partially constrained firms appear to be younger, less household-

owned, and more often registered. This group of firms has more employees, relatively 

higher revenue and leverage ratio, more investment, and younger owners with better 

qualification. This feature implies that these firms tend to expand their operations and 

invest in the business (Gundry and Welsch, 2001). In terms of the business environment, 

unconstrained firms are located in provinces with the highest PCI score, followed by 

partially constrained firms and fully constrained firms, suggesting that the better the 

business environment, the lower the probability of firms to be constrained. 

3.5. Empirical results and discussion 

This section provides descriptive statistics, empirical results, and discussion of 

this study. Section 3.5.1 demonstrates the empirical results yielded from the random-

effects generalised ordered probit (regoprob) estimation. Section 3.5.2 reports average 

partial effects estimates. Section 3.5.3 discusses. 

3.5.1. Determinants of credit constraints 

This section analyses the factors that have a significant effect on the probability 

of firms to be credit constrained. As previously indicated, a regoprob model is regressed 

to estimate determinants of credit constraints of SMEs. The estimated results of the 

regoprob model are shown in Tables 3.8 and 3.9. The estimated coefficients obtained 

from the standard (random-effects) probit model could not pass the test of the parallel-

lines assumption. The approximate likelihood-ratio test of the standard ordered probit 

model with significant Chi-squared (P-value = 0.000) suggests a rejection of the null 

hypothesis of no violation of the parallel-lines assumption.
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Table 3.8. Determinants of credit constraints 

Variable 

Ordered probit  Random-effects ordered 

probit 

 Random-effects generalised ordered probit 

NC. vs. PC. & FC. (1) NC. & PC. vs. FC. (2) 

Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E. 

Coefficients do not vary across the category of credit constraints 

Revenue (log.) 0.015 (0.011) 0.015 (0.012) 0.010 (0.013) 0.010 (0.013) 

Networking (Yes = 1) -0.070 (0.050) -0.065 (0.050) -0.075 (0.059) -0.075 (0.059) 

Gender (Male = 1) 0.082** (0.033) 0.079** (0.036) 0.076** (0.037) 0.076** (0.037) 

Age of owner -0.006*** (0.002) -0.006*** (0.002) -0.005*** (0.002) -0.005*** (0.002) 

Overall PCI 0.003 (0.005) 0.003 (0.005) 0.004 (0.005) 0.004 (0.005) 

Coefficients vary across the category of credit constraints 

Entry age of firms -0.004* (0.002) -0.004* (0.002) -0.002 (0.002) -0.007*** (0.002) 

Firm type  

(Household = 1) 

-0.041 (0.049) -0.042 (0.052) -0.106* (0.056) 0.011 (0.058) 

Employees (log.) 0.044** (0.022) 0.046** (0.023) 0.112*** (0.026) -0.036 (0.026) 

Leverage ratio 0.023 (0.027) 0.022 (0.029) 0.521*** (0.082) -1.314*** (0.122) 

Investment (Yes = 1) 0.095*** (0.035) 0.090** (0.038) 0.354*** (0.038) -0.249*** (0.039) 

Registration (Yes = 1) 0.074* (0.043) 0.075* (0.045) 0.069 (0.047) 0.136*** (0.048) 

Education -0.096** (0.039) -0.098** (0.040) -0.120*** (0.044) -0.053 (0.045) 

Owner’s change  

(Yes = 1) 

-0.042 (0.100) -0.034 (0.104) -0.101 (0.107) 0.029 (0.110) 

Year dummies Yes  Yes  Yes  Yes  

Location dummies Yes  Yes  Yes  Yes  

Notes: Dependent variable is credit constraints. Cell values represent regression coefficients of probability for individual variables, followed by standard errors in parentheses. Ordered 

probit and random-effects ordered probit use robust standard errors. *, **, and *** denote significance at the 10%, 5%, and 1% levels, correspondingly. NC., PC., and FC. stand for non-

constraint, partial constraint, and full constraint, respectively. The approximate likelihood-ratio test of the standard ordered probit model to test the hypothesis that there is no difference 

in the coefficients between models: Chi2(26) = 1338.96 and P-value = 0.000, implying a rejection of the null hypothesis or a violation of the parallel-lines assumption. The global Wald 

test of the random-effects generalised ordered probit to test the hypothesis that parallel-lines assumption is not violated in the best fit model: Chi2(8) = 4.22 and P-value = 0.837. An 

insignificant test statistic indicates that the final model does not violate the parallel-lines assumption and that this is the best fit model. Overall PCI is by score. The number of observations 

is 6,075. All regressions include a constant term. 
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To ensure the validity of the parallel-lines assumption, this study follows 

Williams (2006) and Pfarr, Schmid, and Schneider (2011) to apply the regoprob model 

with an automatic fitting (autofit) process. Results show that constraints for parallel 

lines imposed for five variables, including revenue, networking, the gender of owner, 

the age of owner, and the overall PCI. In particular, constraints for parallel lines 

imposed for five variables with large P-values in parentheses: revenue (0.591), 

networking (0.555), the gender of owner (0.819), the age of owner (0.154), and the 

overall PCI (0.603), implying no violation of the parallel-lines assumption. 

Results from Table 3.8 show that revenue, networking, the gender of owner, the 

age of owner, and the overall PCI have similar coefficients in both panels 

(unconstrained versus partially constrained and fully constrained; and unconstrained 

and partially constrained versus fully constrained), suggesting that the parallel-lines 

assumption holds for these variables. Among these five variables, three (revenue, 

networking, and PCI) fail to achieve the 10% level of significance, while the other two 

(gender and age of owner) are significant at 5 and 1% significance levels, respectively. 

Female-owned firms are less likely to be constrained than male-owned firms. 

This is consistent with previous studies (Barslund and Tarp, 2008; Chaudhuri and 

Cherical, 2012; Duong and Izumida, 2002). The effect of gender is consistently positive 

in two panels, suggesting that male owners are more likely to face credit constraints 

than their partners. The differences between female owners and male owners causing 

credit rationing stem from gender characteristics regarding networking and risk 

aversion. Female owners often spend less time or not effectively maintain networking 

of suppliers, customers, and lenders, but they have access to a wide range of business 

and investment social networks than do their counterparts (Brush et al., 2004; Ruef, 

Aldrich, and Carter, 2003). Thus, women might encounter a lower effect of credit 

constraints because of their wide-ranging networking. Compared to men, women are 
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less likely to accept risks, particularly in doing business and in financial decision-

making (Eckel and Grossman, 2008). Hence, they are more likely to invest in lower-or-

non-risk business alternatives. As a result, women tend to express their unwillingness 

either to take the risk or to expand the business scale, leading to their lower demands for 

financing and fewer constraints as well. Such the justifications predispose the lower 

likelihood of being capital constrained of female-owned firms than that of their 

counterparts. 

The findings also show that firms with older owners are less credit constrained, 

consistent with Akoten, Sawada, and Otsuka (2006) and Tran and Santarelli (2013). It 

can be explained that older owners have more experience in seeking external financing 

sources and in meeting the credit requirements of banks because of their social 

interactions with credit agents. Therefore, firms run by older entrepreneurs have a lower 

probability of being denied from formal credit institutions than those led by the younger. 

This finding lies in a line with Akoten, Sawada, and Otsuka (2006) and Johnson (2004) 

for the case of Kenyan enterprises, and with Tran and Santarelli (2013) in a study on 

Vietnamese SMEs. No significant impact is found for the variables of revenue, 

networking, and overall PCI. 

Constraints for parallel lines are not imposed for the remaining variables (entry 

age, firm type, firm size, leverage ratio, investment, registration, change of owner, and 

education of owner) or, in this case, the null hypothesis of no violation of parallel-lines 

assumption is rejected. This implies that their coefficients virtually vary across the 

categories of the dependent variable and that applying the usual ordered probit model may 

bring misleading outcomes. As reported, no significant impact of entry age of firms is 

found in Panel 1; however, this variable is significantly and negatively associated with 

the probability to be constrained in Panel 2, suggesting that older and more established 

firms are less likely to be fully constrained. This sign holds for the standard probit model, 
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which is consistent with Rand (2007) and Byiers et al. (2010). In addition, the negative 

coefficient of firm type in Panel 1 indicates that household firms are less likely to be 

constrained, confirming the finding by Rand (2007). In terms of firm size, as seen in Panel 

1, larger firms, measured by the number of employees, are more likely to be constrained—

fully or partially. This finding is consistent with Tran and Santarelli (2013, p.848) that 

“larger firms, regarding labour size, have more constraints for investment capital than 

smaller ones do”. Obviously, the variable of firm size has its greatest-and-only impact at 

the lowest level of capital constraints. 

Using the usual and random-effects ordered probit model, the effect of the 

leverage ratio is insignificant; however, interestingly, when the regoprob model is 

considered, its effect is strongly significant at the 1% level. Accordingly, the coefficient 

of leverage ratio starts at 0.521 in Panel 1 but becomes negative at -1.314 in Panel 2. 

The opposite signs imply that the higher leveraged firms are not only less likely to be 

unconstrained but also less likely to be fully constrained. In other words, they are more 

likely to be partially constrained. The heterogeneous outcomes have been ruled out 

when the parallel-lines assumption is imposed and as a result, the two effects with 

opposite signs might cancel out each other. Heterogeneous impacts also appear in all 

other variables that violate the parallel-lines assumption. On one hand, a higher leverage 

ratio of a firm may indicate that the firm has a good relationship with the lenders, hence 

their loan applications are less likely to be fully denied (Le, 2012). On the other hand, 

however, the creditors might be more cautious to lend further to high-debt-ratio firms 

due to the concern of the repayment ability, resulting in the lower likelihood of approval 

for the fully requesting amounts (Berger and Udell, 2002). 

In the same vein, the coefficient of investment is positive and then becomes 

negative in Panels 1 and 2, respectively. A similar interpretation applies to investments: 

firms making investments are more likely to be partially/fully constrained in Panel 1, but 
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less likely to be fully constrained in Panel 2. Those with higher investment opportunities 

are expected to be more profitable (Drakos and Giannakopoulos, 2011) and, therefore, less 

fully constrained. Nonetheless, such firms may be discouraged based on adverse selection 

and moral hazard problems (Berger and Udell, 2002), and thus less unconstrained. 

Apparently, the impacts of the leverage ratio and investment on credit constraints are more 

prone towards the second group––partially credit constrained firms. This is consistent with 

the pattern shown in Table 3.7 that partially constrained firms have the highest leverage ratio 

and are more likely to make investments than unconstrained and fully constrained firms.  

At the 1% of significance level, formally registered firms are found to be more fully 

constrained than their counterparts, with the estimated coefficient at 0.136. Formal 

registration does not necessarily make the firm constraint-proof. For example, in the case 

of Vietnam, Rand and Tarp (2012) provide evidence that formality does not facilitate access 

to credit. Compared to informal firms, formally registered firms show a higher demand for 

credit exacerbated by registration costs, and other dishonest practices; for example, bribery 

(CIEM, 2014; Rand and Tarp, 2012). Regardless of high credit demands, such firms cannot 

borrow sufficient capital, making them more constrained. Rand and Torm (2012) find a less 

affirmative impact of formalisation on improving the access to credit of Vietnamese SMEs. 

While a change of owner has no significant relationship with credit constraints, the 

educational level of owner is found to have a negative association with the likelihood that 

firms are constrained. The result is significant in the first panel and insignificant in the 

second. This finding suggests that owners with higher qualifications have more effective 

business strategies that may be well-assessed by lending officers once they screen the loan 

applications of firms (Fatoki and Smit, 2011; Tran and Santarelli, 2013). As a result, these 

firms would be more likely to obtain the loans, and thus, they have a lower probability to 

be partially and fully constrained. This finding is in accordance with Fatoki and Smit 
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(2011) that better education of the owners increases the chance that a firm’s applications 

for formal loans are accepted. 

Although the overall PCI does not significantly affect the likelihood that firms 

face credit constraints, it is of interest to examine the effects of its sub-indicators on credit 

constraints of SMEs (see Table 3.9). After controlling for other factors, including firm 

and owner characteristics, time and location effects, the results show that three out of nine 

sub-indicators of PCI have significant impacts on the levels of firm credit constraints in the 

regoprob model. 

As shown in Table 3.9, seven variables (entry costs, land access, time costs, 

proactiveness, supporting services, training policy, and legal procedures) have their 

coefficients unchanged in both panels. In this case, the parallel-lines assumption holds, 

which results in the similar estimated outcomes for each of the ordered dichotomisations of 

the dependent variable. Among these variables, only three (time costs, proactiveness, and 

training policy) are significant at 5 and 1% levels. It is indicated that firms in provinces 

with higher levels of the time-costs index are more likely to be constrained. Adversely, 

the variable of proactiveness of provincial leaders has negative coefficients in both panels 

with the similar effect, implying that firms located in provinces with a higher level of 

proactiveness are much more likely to be unconstrained. In terms of the policies of labour 

training, this variable is positively consistent in both panels at the 1% significance level 

with the same influence. It means that firms are more likely constrained if they are in 

provinces with higher scores of the training policy. 

Two variables including information transparency and informal charges violate 

the parallel-lines assumption. Their coefficients differ across the different groups of credit 

constraints. However, they all fail to reach the significance at 10%. 
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Table 3.9. Credit constraints and business environment: PCI sub-indicators 

Variable 
Ordered probit  

Random-effects ordered 

probit 
 

Random-effects generalised ordered probit 

NC. vs. PC. & FC. (1)  NC. & PC. vs. FC (2) 

Coef. S.E.  Coef. S.E.  Coef. S.E.  Coef. S.E. 

Coefficients do not vary across the category of credit constraints      

Entry costs 0.051 (0.044) 0.052 (0.043) 0.032 (0.047) 0.032 (0.047) 

Land access -0.012 (0.041) -0.012 (0.041) -0.018 (0.043) -0.018 (0.043) 

Time costs 0.096** (0.043) 0.098** (0.043) 0.095** (0.044) 0.095** (0.044) 

Proactiveness -0.113*** (0.025) -0.117*** (0.026) -0.121*** (0.026) -0.121*** (0.026) 

Supporting services 0.011 (0.024) 0.011 (0.024) 0.028 (0.025) 0.028 (0.025) 

Training policy 0.093*** (0.035) 0.097*** (0.036) 0.096*** (0.037) 0.096*** (0.037) 

Legal procedures 0.027 (0.038) 0.027 (0.039) 0.024 (0.039) 0.024 (0.039) 

Coefficients vary across the category of credit constraints      

Info. transparency 0.016 (0.037) 0.015 (0.039) -0.011 (0.041) 0.052 (0.043) 

Informal charges -0.026 (0.046) -0.024 (0.046) 0.002 (0.048) -0.032 (0.048) 

Firm characteristics Yes  Yes  Yes  Yes  

Owner characteristics Yes  Yes  Yes  Yes  

Year dummies Yes  Yes  Yes  Yes  

Location dummies Yes  Yes  Yes  Yes  

Notes: Dependent variable is credit constraints. Cell values represent regression coefficients of probability for individual variables. Standard errors are in parentheses. Ordered probit 

and random-effects ordered probit use robust standard errors. *, **, and *** denote significance at the 10%, 5%, and 1% levels, correspondingly. NC., PC., and FC. stand for non-

constraint, partial constraint, and full constraint, respectively. The approximate likelihood-ratio test of the standard ordered probit model to test the hypothesis that there is no difference 

in the coefficients between models: Chi2(34) = 1243.87 and P-value = 0.0000, which implies a rejection of the null hypothesis or a violation of the parallel line assumption. Wald-

Chi2(53) of the random-effects generalised ordered probit = 1568.06***. The global Wald test of the random-effects generalised ordered probit to test the hypothesis that parallel line 

assumption is not violated in the best fit model: Chi2(15) = 12.30 and P-value = 0.6563. An insignificant test statistic indicates that the final model does not violate the parallel lines 

assumption and that this is the best fit model. The variables that are not constrained to parallel cut-points are including entry costs, land access, time costs, proactiveness, supporting 

services, training policy, legal procedures, revenue (log.), networking, gender. Since all the estimated results for firm and owner characteristics do not relatively change, only the results 

of PCI sub-indices are reported to conserve the space. The variables of business environment characteristics (entry costs, land access, time costs, proactiveness, supporting services, 

training policy, legal procedures, information transparency, and informal charges) are by scores. The number of observations is 6,075. All regressions include a constant term. 
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In summary, this section reports and interprets the empirical results from running 

the regoprob model in identifying the factors that affect the probability of firms to be 

constrained. Variables reported are grouped based on their violation of the parallel-lines 

assumption. Results show that firm characteristics (entry age of firms, firm type, firm 

size, leverage ratio, investment, and formal registration), owner characteristics (gender, 

age, and education), and business environment characteristics (time costs, proactiveness, 

and training policy) are significantly associated with a firm’s credit constraints. 

3.5.2. Average partial effects 

This section reports and interprets the average partial effects of the best fit 

regoprob model for credit constraints. Table 3.10 shows that among the five variables 

that hold the parallel-lines assumption (revenue, networking, the gender of owner, the 

age of owner, and the overall PCI), only two produce the significant average partial 

effects (gender and age of owner). Holding other variables unchanged, male-owned 

firms are 0.4% more partially constrained and 2.5% more fully constrained than are 

female-owned firms, suggesting that male owners are more constrained. The average 

partial effects also show that firms owned by older owners are less constrained by 0.2%, 

which is not substantial in economic terms. 

Holding other variables unchanged, firms with a higher entry age are about 0.1% 

more likely to be partially constrained, but 0.2% less likely to be fully constrained; again, 

the effect is trivial in size. Household firms are 4.1% more unconstrained and 4.4% less 

partially constrained. Family-run businesses tend to rely substantially on retained earnings 

(Rand, 2007) or other informal sources (Akoten, Sawada, and Otsuka, 2006). Household 

enterprises in Vietnam are offered benefits––low interest rates and no collateral 

requirements––from government credit programs when they borrow from formal credit 

sources (Rand, 2007). These advantages are likely to facilitate them to obtain credit more 

easily, making them less credit constrained than other types of enterprises. 
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Firms with more employees are less likely to be unconstrained by 4.3%, but more 

likely to be partially constrained by 5.5%. Larger firms have a higher likelihood to be 

partially constrained or lower likelihood to be unconstrained. This finding is inconsistent 

with earlier studies (Angelini and Generale, 2008; Drakos and Giannakopoulos, 2011; 

Whited and Wu, 2006) that employment size significantly negatively affects the 

probability of firms being credit constrained. The findings are more consistent with Tran 

and Santarelli (2013) and Rizov (2004) who document that firms with a higher number 

of employees are more likely to encounter credit rationing. 

Results from the average partial effects show the significant impacts of the 

leverage ratio and investment on credit constraints of firms. These two variables are 

typical cases to show distinct outcomes with or without the parallel-lines assumption. The 

partial effect of leverage is firstly estimated at -0.200 for unconstrained firms, then 

substantially increases to be positive at 0.638 for partially constrained firms and, last, 

strongly declines to be negative at -0.438 for fully constrained firms. Firms with a higher 

leverage ratio are less unconstrained and less fully constrained by 20% and 43.8%, 

respectively. In contrast, such considerable differences are missing when the usual probit 

model is considered, resulting from the improper imposition of the parallel-lines 

assumption. Regarding investment, firms making investment have 13.6 and 8.3% lower 

likelihood of being unconstrained and fully constrained, correspondingly. This finding is 

consistent with Byiers et al. (2010) and Tran and Santarelli (2013) that investment has a 

positive impact on the probability of firms to be capital constrained.  

Registered firms are 1.9% less likely to be partially constrained, but 4.5% more 

likely to be fully constrained, holding other factors constant. The average partial effects 

show that a change of owner has a negative impact on the probability of firms being 

partially constrained, suggesting that firms with new ownership have a 4.8% lower 

likelihood to be partially constrained, because new owners may have more experience in 
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seeking external financing and have a good relationship with creditors. The average partial 

effects also show that firms owned by educated entrepreneurs are less constrained by 4.6%. 

Regarding the average partial effects of sub-indicators of PCI on credit 

constraints, Table 3.11 shows that time costs positively impact the probability of firms to 

be fully constrained and negatively influence the likelihood to be unconstrained. 

Accordingly, firms located in provinces with higher time-costs index are 3.2% more likely 

to be fully constrained and 3.6% less likely to be unconstrained. It is also found that firms 

located in provinces with greater levels of proactiveness of provincial leaders are 4.6% 

more likely to be unconstrained, and 0.6% and 4.0% less likely to be partially and fully 

constrained, respectively. With regard to labour training policy, businesses in provinces 

with higher scores are 3.7% less likely to be unconstrained, 0.5% and 3.2% more likely to 

be partially and fully constrained, correspondingly. Further, the negative coefficient of 

information transparency indicates that firms are 2.2% less likely to be partially 

constrained if they are located in provinces with a higher score of information 

transparency. In terms of informal charges, firms located in provinces with higher scores 

of this indicator have 1.1% higher probability of being partially constrained.  

To summarise, the results from the regoprob on factors affecting credit constraints 

show that firm characteristics (entry age, household, firm size, leverage ratio, investment, 

business registration) and owner characteristics (gender, age of owner, educational 

qualifications) significantly influence the likelihood that firms are credit constrained. This 

study also finds that credit constraints of firms are not affected by the overall PCI but by 

its sub-indicators (time costs, proactiveness, labour training policy, information 

transparency, and informal charges). Apparently, the regoprob model has major 

advantages over the standard ordered probit model by allowing the study to avoid 

misleading interpretation once the parallel-lines assumption is considered. 
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Table 3.10. Determinants of credit constraints: Average partial effects 

Variable 
Ordered probit (1)  Random-effects ordered probit (2)  Random-effects generalised ordered probit (3) 

NC. PC. FC. NC. PC. FC. NC. PC. FC. 

Revenue (log.) -0.006 

(0.004) 

0.001 

(0.001) 

0.005 

(0.004) 

-0.006 

(0.005) 

0.001 

(0.001) 

0.005 

(0.004) 

-0.004 

(0.005) 

0.001 

(0.001) 

0.003 

(0.004) 

Networking (Yes = 1) 0.028 

(0.020) 

-0.004 

(0.003) 

-0.024 

(0.017) 

0.026 

(0.020) 

-0.004 

(0.003) 

-0.022 

(0.017) 

0.029 

(0.023) 

-0.004 

(0.003) 

-0.025 

(0.020) 

Gender (Male = 1) -0.033** 

(0.013) 

0.004** 

(0.002) 

0.028** 

(0.012) 

-0.031** 

(0.014) 

0.004** 

(0.002) 

0.027** 

(0.012) 

-0.029** 

(0.014) 

0.004** 

(0.002) 

0.025** 

(0.012) 

Age of owner 0.002*** 

(0.001) 

-0.0003*** 

(0.0001) 

-0.002*** 

(0.001) 

0.002*** 

(0.001) 

-0.0003*** 

 (0.0001) 

-0.002*** 

(0.001) 

0.002*** 

(0.001) 

-0.0003*** 

(0.0001) 

-0.002*** 

(0.001) 

Overall PCI -0.001 

(0.002) 

0.0002 

(0.0002) 

0.001 

(0.002) 

-0.001 

(0.002) 

0.0002 

(0.0003) 

0.001 

(0.002) 

-0.001 

(0.002) 

0.0002 

(0.0003) 

0.001 

(0.002) 

Entry age of firms 0.001* 

(0.001) 

-0.0002* 

(0.0001) 

-0.001* 

(0.001) 

0.002* 

(0.001) 

-0.0002* 

(0.0001) 

-0.001* 

(0.001) 

0.001 

(0.001) 

0.001*** 

(0.0004) 

-0.002*** 

(0.001) 

Household (Yes = 1) 0.016 

(0.019) 

-0.002 

(0.003) 

-0.014 

(0.017) 

0.017 

(0.021) 

-0.002 

(0.003) 

-0.014 

(0.018) 

0.041* 

(0.022) 

-0.044*** 

(0.014) 

0.004 

(0.019) 

Employees (log.) -0.017** 

(0.009) 

0.002** 

(0.001) 

0.015** 

(0.008) 

-0.018** 

(0.009) 

0.003** 

(0.001) 

0.016** 

(0.008) 

-0.043*** 

(0.010) 

0.055*** 

(0.005) 

-0.012 

(0.009) 

Leverage ratio -0.009 

(0.011) 

0.001 

(0.001) 

0.008 

(0.009) 

-0.009 

(0.012) 

0.001 

(0.002) 

0.007 

(0.010) 

-0.200*** 

(0.032) 

0.638*** 

(0.043) 

-0.438*** 

(0.040) 

Investment (Yes = 1) -0.038*** 

(0.014) 

0.005** 

(0.002) 

0.033*** 

(0.012) 

-0.036** 

(0.015) 

0.005** 

(0.002) 

0.031** 

(0.013) 

-0.136*** 

(0.014) 

0.219*** 

(0.009) 

-0.083*** 

(0.013) 

Registration (Yes = 1) -0.030* 

(0.017) 

0.004* 

(0.002) 

0.026* 

(0.015) 

-0.030* 

(0.018) 

0.004 

(0.003) 

0.026* 

(0.016) 

-0.026 

(0.018) 

-0.019** 

(0.009) 

0.045*** 

(0.016) 

Education 0.038** 

(0.016) 

-0.005** 

(0.002) 

-0.033** 

(0.014) 

0.039** 

(0.016) 

-0.005** 

(0.002) 

-0.033** 

(0.014) 

0.046*** 

(0.017) 

-0.028*** 

(0.009) 

-0.018 

(0.015) 

Owner’s change 

(Yes = 1) 

0.017 

(0.040) 

-0.002 

(0.005) 

-0.014 

(0.034) 

0.013 

(0.041) 

-0.002 

(0.006) 

-0.012 

(0.036) 

0.039 

(0.041) 

-0.048** 

(0.023) 

0.010 

(0.037) 

Year dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Location dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Notes: Dependent variable is credit constraints. Cell values represent regression coefficients of average partial effects for individual variables, followed by standard errors in parentheses. 

*, **, and *** denote significance at the 10%, 5%, and 1% levels, correspondingly. NC., PC., and FC. stand for non-constraint, partial constraint, and full constraint, respectively. 

Overall PCI is by score. The number of observations is 6,075. All regressions include a constant term. 
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Table 3.11. Credit constraints and business environment: Average partial effects 

Variable 
Ordered probit (1)  Random-effects ordered probit (2)  Random-effects generalised ordered probit (3) 

NC. PC. FC. NC. PC. FC. NC. PC. FC. 

PCI sub-indicators          

Entry costs -0.020 

(0.018) 

0.003 

(0.002) 

0.018 

(0.015) 

-0.021 

(0.017) 

0.003 

(0.002) 

0.018 

(0.015) 

-0.012 

(0.018) 

0.002 

(0.002) 

0.011 

(0.016) 

Land access 0.005 

(0.016) 

-0.001 

(0.002) 

-0.004 

(0.014) 

0.005 

(0.016) 

-0.001 

(0.002) 

-0.004 

(0.014) 

0.007 

(0.017) 

-0.001 

(0.002) 

-0.006 

(0.014) 

Time costs -0.038** 

(0.017) 

0.005** 

(0.002) 

0.033** 

(0.015) 

-0.039** 

(0.017) 

0.006** 

(0.002) 

0.033** 

(0.015) 

-0.036** 

(0.017) 

0.005** 

(0.002) 

0.032** 

(0.015) 

Proactiveness 0.045*** 

(0.010) 

-0.006*** 

(0.001) 

-0.039*** 

(0.009) 

0.046*** 

(0.010) 

-0.007*** 

(0.002) 

-0.040*** 

(0.009) 

0.046*** 

(0.010) 

-0.006*** 

(0.001) 

-0.040*** 

(0.009) 

Supporting services -0.004 

(0.010) 

0.001 

(0.001) 

0.004 

(0.008) 

-0.004 

(0.010) 

0.001 

(0.001) 

0.004 

(0.008) 

-0.011 

(0.010) 

0.001 

(0.001) 

0.009 

(0.008) 

Training policy -0.037*** 

(0.014) 

0.005*** 

(0.002) 

0.032*** 

(0.012) 

-0.039*** 

(0.014) 

0.006*** 

(0.002) 

0.033*** 

(0.012) 

-0.037*** 

(0.014) 

0.005** 

(0.002) 

0.032*** 

(0.012) 

Legal procedures -0.011 

(0.015) 

0.001 

(0.002) 

0.009 

(0.013) 

-0.011 

(0.015) 

0.002 

(0.002) 

0.009 

(0.013) 

-0.009 

(0.015) 

0.001 

(0.002) 

0.008 

(0.013) 

Info. transparency -0.006 

(0.015) 

0.001 

(0.002) 

0.006 

(0.013) 

-0.006 

(0.015) 

0.001 

(0.002) 

0.005 

(0.013) 

0.004 

(0.016) 

-0.022*** 

(0.008) 

0.017 

(0.014) 

Informal charges 0.010 

(0.018) 

-0.001 

(0.002) 

-0.009 

(0.016) 

0.010 

(0.018) 

-0.001 

(0.003) 

-0.008 

(0.016) 

-0.001 

(0.018) 

0.011* 

(0.007) 

-0.011 

(0.016) 

Firm characteristics Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Owner characteristics Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Year dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Location dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Notes: Dependent variable is credit constraints. Cell values represent regression coefficients of average partial effects for individual variables, followed by standard errors in parentheses. 

*, **, and *** denote significance at the 10%, 5%, and 1% levels, correspondingly. NC., PC., and FC. stand for non-constraint, partial constraint, and full constraint, respectively. Firm 

characteristics include entry age, firm type (household = 1), employees (log.), revenue (log.), leverage ratio, investment (yes = 1), registration (yes = 1), and networking (yes = 1). Owner 

characteristics include gender (male = 1), age of owner, education, change of owner (yes = 1). The variables of business environment characteristics (entry costs, land access, time costs, 

proactiveness, supporting services, training policy, legal procedures, information transparency, and informal charges) are by scores. The number of observations is 6,075. All regressions 

include a constant term. 
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3.5.3. Discussion 

From the statistical analyses, this study discovers several important determinants 

of the likelihood that SMEs are credit constrained. Among factors representing firm and 

owner characteristics as well as the business environment factors at the provincial level, 

this study highly focuses on the sub-indicators of PCI with the view to providing a deep 

insight of such determinants of credit constraints. Analysing the PCI sub-indicators is also 

one of the contributions of this study. 

This research offers an insight into nine sub-indicators of PCI and their impacts 

on capital constraints of SMEs. According to the empirical results section, three 

variables––including time costs, proactiveness, and labour training policy––remain their 

significant coefficients. The average partial effects find two more factors (information 

transparency and informal charges) to significantly affect the probability that firms are 

partially constrained. 

Time costs. Time costs have been highlighted the importance of studies on 

transition economies (Kaufmann, Kraay, and Zoido, 2002). This index measures time that 

firms spend on bureaucratic compliance and frequency that they are inspected by local 

regulatory agencies. Regardless of the improvement in time costs, bureaucratic issues still 

divert firm managers away from business activities (Malesky, 2006). Managers could 

have spent this duration of time more efficiently on firm operations instead of paying 

attention to bureaucratic issues. In the context of Vietnam, private enterprises often report 

inspection policy as a burden in the post-Enterprise Law environment, which may affect 

business activities of firms in general and their credit access in particular (Malesky, 2006). 

Hence, despite the improvement of time costs, it is still burdensome for firms moving 

towards development in most aspects, including financing. 
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Proactiveness of the provincial leaders. In terms of the proactiveness of provincial 

leaders, firms located in provinces with a greater level of proactiveness of provincial 

leaders are less likely to be constrained. The situation originally stems from the shortage 

of clarity in legal documents for new industries, which may cause the postponement of 

firm projects. If this is the case, provinces whose officers are proactive and flexible in 

addressing this difficulty in accordance with the government terms and conditions will 

generate great support for firms that wish to reduce bureaucratic work, access external 

capital, and use business premises (Malesky, 2006). Likewise, the probability that local 

leaders have breakthrough initiatives and pioneering solutions for a firm’s challenges and 

difficulties (such as bureaucratic work, access to external capital, business premises, etc.) 

has a substantial impact on the private sector development (Malesky, 2006). Thus, it is 

more likely for firms located in those provinces to stay in the non-constraint category. 

Labour training policy. The labour training policy implies that businesses in 

provinces with higher scores are more fully constrained. The sub-index of training policy 

comprises criteria such as the quality of educational services, the quality of vocational 

training services provided by provincial agencies, the number of professional colleges, 

the number of employment referral centres. In the context of Vietnam, despite abundant 

labour resources, enterprises in the private sector are unwilling to recruit unskilled manual 

workers (Malesky, 2006). One of their employment strategies is to hire skilled workers 

who have prior work experience and can contribute to a firm’s business operations. 

Regardless of the improvement in both quantity and quality of educational and vocational 

services and colleges, they have not provided firms with sufficient skilled workers required 

for an innovative workforce due to a weak link between industry and vocation schools 

(Dinh, 2014). These facts may affect firm productivity and further affect their business 

plans that are presented to lending officers when firms apply for formal loans. Therefore, 



 

145 

they are much more likely to be fully constrained if their applications are rejected due to 

unfeasible business plans. 

Information transparency. In PCI, the information transparency sub-indicator is 

constructed from a number of components, including the transparency of planning 

documents, the transparency of legal documents, and the availability of the provincial 

webpages. According to researchers and experts, information transparency is one of the 

most important factors to differentiate the business environment that can be favourable 

for the private sector development (Kaufmann, Kraay, and Zoido, 2002; Tenev et al., 

2003). Firms located in provinces with a top score of information transparency are less 

likely to be constrained since lack of business information is an important constraint to 

credit access (Fatoki and Smit, 2011). Provinces with better conditions of information 

transparency are plausible to provide their firms with adequate information on the 

business, especially on access to financing sources, then may lead to a lower likelihood 

of firms being partially constrained. The finding in this study is consistent with the 

findings by Kitindi, Magembe, and Sethibe (2007) and Pretorius and Shaw (2004).  

Informal charges. The sub-index of informal charges indicates the amount of 

money that firms spend on informal charges, fines, and other unusual charges in normal 

business operations. Three important components are formulating the factor of informal 

charges, including: (i) Firms spend over 10% of revenues on informal charges, (ii) 

Provincial officials utilise local regulations to do lucrative business on their own, and (iii) 

Work has been sorted out after firms paid informal charges. Were each component 

evaluated well, this index would be scored at higher levels. In fact, although provinces 

with a higher score of informal charges are found to have lower levels of informal charges, 

there still exists a relatively high percentage of local officials making money on their own 

through utilising regulations (CIEM, 2014; Malesky, 2006). Thus, this situation may 
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affect the procedures of firms preparing and completing the documents required for 

external credit applications, which affects their likelihood to be partially constrained. 

In summary, this section provides a discussion on sub-indicators of PCI that 

significantly affect the possibility that firms are credit constrained. Five indicators have 

been analysed, including time costs, proactiveness, labour training policy, information 

transparency, and informal charges. Regardless of the recent improvement of Vietnam’s 

business environment in easing enterprises’ regulations, there still exist some difficulties 

that might prevent firms from doing business in general as well as having credit access in 

particular. Policy implications are discussed in the next section. 

3.6. Conclusion 

On one hand, the SME sector is considered a country’s engine of economic growth 

and development (Abor and Quartey, 2010); on the other, constraints to credit by the 

sector remains a persistent challenge (Barslund and Tarp, 2008). Specifically, the 

shortage of and challenging access to capital are likely to be the most severe problems, 

followed by the competitiveness, the restriction on the demands for products, the 

difficulties in land access and business premises. This study contributes to the literature 

in terms of measuring constraints and using the new approach to investigate determinants 

of credit constraints in Vietnam—an Asia’s rising economic star. The study proposes a 

trinary rather than the usual binary approach to measure constraints, which captures 

partial constraint together with the standard constrained and unconstrained outcomes. In 

turn, it effectively avoids imposing the halfway-constrained situations onto the fully 

constrained category, which might cause a loss of valuable information. 

This chapter has addressed the first research question regarding what determinants 

affect the probability of SMEs to be credit constrained by employing the random-effects 

generalised ordered probit (regoprob) model that provides test statistics to indicate 
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whether the model violates the parallel-lines assumption; overcomes the limitations of 

the standard ordered probit model when the parallel-lines assumption is violated; 

addresses panel data-related issues; avoids misleading interpretation in the random-

effects ordered probit model; and produces average partial effects at three levels of credit 

constraints. These advantages outweigh standard (random-effects) ordered probit model 

and are more appropriate in the case of hierarchical dependent variables. The longitudinal 

data from the Surveys of Manufacturing SME and PCI provide a deeper understanding of 

SME-related issues and of the socio-economic context in Vietnam. 

This study finds that newly established firms tend to be more partially constrained, 

suggesting that more favourable lending conditions to support young firms in accessing 

credit by lenders, particularly commercial banks, would be helpful. Household firms 

appear to be less constrained because of their less frequent use of formal credit. In terms 

of size, smaller firms are more likely to be more unconstrained, consistent with earlier 

studies in the case of Vietnamese SMEs (e.g., Tran and Santarelli, 2013). Interestingly, it 

is found that firms with either a higher leverage ratio or more investments tend to fall into 

the partial-constraint class, confirming the importance of creditworthiness, adverse 

selection, and moral hazard in the lending considerations. Registered firms are more likely 

to be fully constrained due to their high credit demands to pay for registration costs and 

other dishonest practices. Hence, a transparent legal framework would be useful in reducing 

costs, as suggested by Van Vu et al. (2018). 

Owner characteristics are also important factors for firm credit constraints. Firms 

owned by females and those run by educated owners are less likely to be constrained, either 

partially or fully, confirming findings of no discrimination against female owners regarding 

capital access (Coleman, 2002). Although no significant impact of the aggregate PCI on 

credit constraints is found, its sub-indicators (time costs, proactiveness, labour training 
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policy, information transparency, and informal charges) remain their significance in 

determining credit constraints of SMEs. 

The development of Vietnam’s economy can be followed by two models that 

SMEs represent the backbone of the economy as in Taiwan and China or that big 

companies play a vital role as in Korea (Dinh, 2014). Whatever model is selected, it is 

emphasised that facilitating SMEs with the better business environment by releasing 

obstacles, including credit-related issues, is one of the most crucial actions which should 

be a step forward. The government might consider improving the business environment 

factors at the provincial level to facilitate the firm’s operations, such as reducing 

transation costs in time and developing labour training policy by encouraging vocational 

colleges to improve their study programs. Hence, learners could be equipped with 

sufficient knowledge and skills to meet the firm’s working requirements. 

All the recommendations, by indirect or direct ways, are expected to release 

constraints for SMEs, particularly capital rationing, on their way to growth and 

development. Although it is unable to implement all these measures at the same time, they 

should be recommended towards the development of the private sector in Vietnam, and 

further towards the sustainable economic growth of the entire economy. 

  



 

149 

Chapter 4 

Credit Constraints and Innovation of SMEs in Vietnam* 

4.1. Introduction 

This chapter addresses the second research question of the thesis: “How do 

credit constraints affect innovation of SMEs in Vietnam?”. 

The rapid increase of globalisation and economic integration has presented both 

opportunities and challenges for enterprises, particularly for the small and medium sized 

(SMEs) (Madrid-Guijarro, Garcia, and Van Auken, 2009). The process of globalisation 

provides SMEs with opportunities to operate independently, adopt new technology, or 

have better use of transport-communication technologies and business networking (Cam 

and Palaz, 2016). However, challenges arise from the increased competition with larger 

enterprises who are able to expand capacity through investment mobility (Forth, Bewley, 

and Bryson, 2006). In the context of globalisation, innovation is a must-do strategy for 

SMEs to become nationally and internationally competitive and resilient (ADB, 2015). 

Innovation enables them to take full advantage of market opportunities by adopting new 

technology in the process of internationalisation. 

Innovation has been broadly acknowledged as a crucial factor in the 

competitiveness, long-term survival, and economic growth of firms and countries 

(Gorodnichenko and Schnitzer, 2013; Wan, Ong, and Lee, 2005). Basically, the 

definition of “innovation” refers to the process(es) of introducing, launching, improving, 

and/or upgrading products, processes, and/or services that create values for entities, 
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Symposium in Finance (Brisbane, Australia) for their useful comments and feedback on this study. 
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markets, and/or clients. Indeed, SMEs engaging in innovation tend to have overall 

performance better than those that do not (McAdam, McConvery, and Armstrong, 2004). 

Along with competitiveness, a firm’s success and survival rely mainly on the extent to 

which they incorporate innovation into their business strategy, especially in the context 

of global competition (Madrid-Guijarro, Garcia, and Van Auken, 2009). However, 

financing innovation appears to remain challenging for SMEs because of funders’ 

conflicts caused by risks and uncertainty from adopting innovative projects (Freel, 

2000). In addition, SMEs are likely to experience more barriers to perform innovation 

than their large counterparts due to lack of internal sources, such as human capital and 

financing, as well as the disadvantages in the markets, such as higher transaction costs, 

higher market completion, and limited investment in research and development (R&D). 

Among these, access to credit remains one of the most severe obstacles to 

innovation performance and thereby a country’s economic growth and development 

(Madrid-Guijarro, Garcia, and Van Auken, 2009). In particular, lack of credit prevents 

firms from either investing in innovative projects or enhancing their competitiveness in 

the markets. From the supplier’s perspective, capital markets can be far from providing 

SMEs with sufficient debt and equity financing, especially in the context of market 

imperfections with higher transaction costs (ADB, 2015). Yet, from the borrower’s 

perspective, majority of SMEs are unable to submit a bankable business plan. They are 

also limited in producing standard financial reports and information disclosure 

practices, thus making them more difficult to access credit. Consequently, SMEs tend 

to be more constrained than their larger counterparts in doing innovation. 

This study follows the financial economics literature, particularly the Pecking 

Order theory of financing decisions developed by Myers (1984), to analyse the connection 

between credit constraints and innovation. Because of the transaction costs from issuing 

stocks, firms are likely to finance their business operations first with retained earnings, 
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then with debt, and finally with equity. As such, firms prefer using their internal financing 

source extracted from retained earnings to implement innovation projects (e.g., 

Efthyvoulou and Vahter, 2016). While the literature tends to mostly indicate a negative 

relationship between credit constraints and innovation, some studies do find that lack of 

external credit may not necessarily impede innovation if firms remain a high level of 

internal financing. For example, Mohnen et al. (2008) and Gorodnichenko and Schnitzer 

(2013) find that credit constraints highly impede innovation, while Avarmaa, Hazak, and 

Männasoo (2013) argue that this may not necessarily be true. All in all, results are mixed, 

at best. The foregoing—that the credit constraints vis-à-vis innovation results are mixed 

and that studies have tended to concentrate on developed economies, such as the 

Netherlands, France, Italy, Spain, Sweden (e.g., Efthyvoulou and Vahter, 2016; Musso and 

Schiavo, 2008; Savignac, 2008)––provides the motivation for the present study to be 

conducted in a developing-country setting like Vietnam. 

This study endeavours to contribute to the literature by testing, to the best of the 

author’s knowledge, for the first time, the credit constraint vis-à-vis innovation 

relationship in Vietnam––a developing economy and a new economic dragon in the 

Southeast Asian region. The economic reforms initiated in Vietnam in 1986 “Doi Moi” 

(Renovation) created a socialist-oriented market economy, leading to the most 

outstanding socio-economic changes in Vietnam. GDP growth rate in 2017 reached 6.8% 

(ADB, 2018). Average per capita GDP growth rate during the period 1990–2015 was 

5.5% (World Bank, 2016). This achievement yields a 3.5-fold increase in average income. 

The proportion of population living below the national poverty line dropped remarkably 

from 58% in the early 1990s to 7% in 2015. Apparently, the growth of Vietnam’s 

economy since the early 1990s has been among the fastest in the world, and its pace of 

poverty reduction has been unprecedented. 
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This study uses data from the Survey of Small and Medium Manufacturing 

Enterprises in Vietnam over the period 2005–2013 that surveyed more than 2,500 SMEs 

in each survey round. A major concern when examining the association between credit 

constraints and innovation is the presence of endogeneity (e.g., Gorodnichenko and 

Schnitzer, 2013). This issue arises from: (i) the unobserved heterogeneity factors that 

affect the probability of being constrained and the propensity to innovate, such as the 

hesitation of the outputs generated from innovative projects, or the confidentiality of 

innovative projects, and (ii) the unknown factors captured in the error term that might 

jointly affect the decision to innovate and the likelihood to be credit constrained. 

To address endogeneity, this study first uses a conventional method of two-stage 

econometric strategy, in which partial or full constraint is regressed on a set of factors and 

instrumental variables in the reduced-form equation (the first stage), hence predicted values 

of partial or full constraint are obtained and used in the structural equation (the second 

stage). This econometric strategy enables the study to avoid biased estimates of credit 

constraint vis-à-vis innovation relationship arising from endogeneity issues 

(Gorodnichenko and Schnitzer, 2013). Further, in order to address a selection bias of the 

key independent variable and avoid specification of the functional form, this study 

introduces an alternative method, that is, propensity score matching as a non-parametric 

approach to control for initial conditions of both treated (partially or fully constrained firms) 

and control (unconstrained firms) groups. This technique then matches the treatment with 

the controls based on their propensity scores. PSM has been proven to yield relevant 

estimates (e.g., Dehejia and Wahba, 2002). 

The contributions of this study are threefold. First, this study develops a three-

level concept of credit constraints, including non-constraint, partial constraint, and full 

constraint; thus, the impacts of these three levels of credit constraints are then tested on a 

firm’s innovation performance. The three-tiered classification helps to avoid the 



 

153 

misleading results imposed on the middle class of constraint if partially and fully 

constrained firms are merged. Second, not only does this study examine the link between 

credit constraints and innovation but it also examines how constraints affect future 

innovation plans. Third, this is the first study to apply both parametric and non-parametric 

approaches on a panel dataset to investigate the effects of partial and full constraints on 

innovation and innovation plans. These techniques enable the study to eliminate the 

irrelevant influences arisen from endogeneity and selection bias problems, thus leading 

to more consistent and relevant estimates. 

The empirical results are intriguing. It is found that in the case of SMEs in Vietnam, 

partially constrained firms are more innovative than unconstrained firms, while fully 

constrained firms are less innovative. Differences derive from various reasons. First, 

partially constrained firms obtain a higher level of internal funding from their net profits, 

which possibly is the main source for them to fund their innovation activities. Second, 

partially constrained firms are more dynamic with higher potential for revenue growth, 

suggesting a possibility that they tend to have cash accumulated for their innovation 

activities. Third, partially constrained firms appear to encounter more competition 

pressure, which might be a motivator for them to perform innovation to survive in the 

markets. However, given that the partially constrained firms rely heavily on retained 

earnings for expansion and innovation, the source is likely to be negatively impacted via 

both internal and external shocks, thus suggesting that sustainable innovation would have 

to be sustainably financed in the form of, such as, bank credit. That fully constrained 

firms are less innovative than unconstrained firms is explained mainly through their 

failure to have formal credit access and to remain an adequate level of retained earnings. 

All in all, constrained firms––either partially or fully––tend to start up future projects. 

Policy reforms and technological state support might be useful. 
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The rest of this chapter is organised as follows. Section 4.2 provides the literature 

review and research hypothesis on credit constraints and innovation. Section 4.3 

demonstrates research methods with baseline specifications and instrumentation 

strategies. Section 4.4 discusses variables and data summary statistics. Section 4.5 

provides empirical results and discussion, followed by conclusion in Section 4.6. 

4.2. Related literature and research hypothesis 

The literature has shown that credit constraint in the formal credit markets is 

regarded as a key determinant of the propensity that a firm performs innovation (e.g., 

Efthyvoulou and Vahter, 2016; Gorodnichenko and Schnitzer, 2013). Accordingly, 

credit constrained firms are less likely to engage in innovation activities due to their 

limited capacity arising from lack of capital spending in innovation projects as well as 

in research and development activities (Silva and Carreira, 2012). Maskus, Neumann, 

and Seidel (2012) emphasise that firms in OECD countries prefer first using internal 

funding to implement their innovations since retained earnings have no adverse 

selection problem as compared to paid-in capital.28 Because of their further credit 

demands for R&D investment, firms seek external financing first from banks and formal 

credit institutions, then from equity markets, such as on stock markets and private bond 

markets. Empirical evidence of the impact of credit constraints on innovation has 

provided mixed results. 

Credit constraints have been shown to negatively affect firm-level innovation. 

Aghion et al. (2012) show that financially constrained firms are less likely to invest in 

innovative projects due to their sensitivity to long-term exogenous shocks. Similarly, 

Silva and Carreira (2012) find a negative relationship between credit constraints and 

 
28 The countries under consideration are Australia, Belgium, Canada, Czech Republic, Denmark, Finland, 

France, Germany, Ireland, Italy, Japan, Korea, Netherlands, Norway, Poland, Spain, Sweden and the 

United Kingdom. 
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R&D investment of Portuguese firms. In the context of Central and Eastern Europe, 

Gorodnichenko and Schnitzer (2013) find that financial constrained firms are less likely 

to perform new products, services, and/or methods to the firm and/or to the market.29 

This finding is affirmed by Lööf and Nabavi (2016) who emphasise that in Sweden, 

credit constrained firms, particularly those in the high-tech sector, are less likely to 

invest in patent applications. This implies a lower probability of doing innovation in 

constrained firms as compared to their unconstrained peers. 

In the case of Spain, Madrid-Guijarro, García-Pérez-de-Lema, and Van Auken 

(2016) show a negative effect of credit constraints on both product and process 

innovation, consistent with Canepa and Stoneman (2007) who find that a firm’s 

innovation activities of firms in the U.K. is significantly and negatively influenced by 

financial constraints, particularly for those operating in high-tech industry and those in 

small size. It is emphasised that the high financial expenses prevent firms from 

innovating, leading to their postponement of innovative projects. Studies by Mohnen et 

al. (2008) in the Netherlands and Hottenrott and Peters (2012) in German assert that 

innovation is negatively affected by a firm’s financial constraints since the shortage of 

capital is one of the biggest obstacles for firms to invest in R&D activity and implement 

innovation projects. This is explained that firms in unhealthy financial conditions must 

hold back their innovation projects and inventory accumulation due to their inability to 

access external funding at higher costs (Guariglia and Liu, 2014).   

In the same vein, a study in the European context by Efthyvoulou and Vahter 

(2016) demonstrate that capital constraints are strongly and negatively associated with a 

firm’s innovative endeavours due to limited internal financing.30 Apparently, firms with 

 
29 The sample consists of firms in 15 countries from Central and Eastern Europe (Albania, Bosnia and 

Herzegovina, Bulgaria, Croatia,Czech Republic, Estonia, Hungary, Latvia, Lithuania, Macedonia, 

Poland, Romania, Serbia and Montenegro, Slovak Republic, and Slovenia) and 11 countries from the 

former Soviet Union (Armenia, Azerbaijan, Belarus, Georgia, Kazakhstan, Kyrgyzstan, Moldova, 

Russia, Tajikistan, Ukraine, and Uzbekistan), and Turkey. 
30 The sample consists of firms in 11 European countries, including Bulgaria, Czech Republic, Estonia, 

France, Italy, Norway, Portugal, Romania, Slovakia, Spain, and Sweden. 
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better access to credit are more likely to demonstrate their innovation activities than those 

without credit access. As a result, this group of firms tends to yield a higher level of 

development of new goods, technologies, and practices. It is noted that high interest rates 

of external credit due to market imperfections arisen from information asymmetry 

concerns are a crucial factor that detrimentally affects the technological frontier 

convergence. On one hand, compared to outsiders, innovative firms hold more 

information on the potential growth of their innovative projects, especially the probability 

of success and estimated returns. However, these firms are unwilling to disclose their 

plans and strategies in order to mitigate competition in the market. On the other hand, 

lenders, due to their limited information on a firm’s repayment capability, require a higher 

rate of returns, which turns the credit equilibrium at the interest rate unachievable.  

A study by Caggese and Cuñat (2013) on Italian firms documents that innovation 

is negatively and indirectly affected by financial constraints through competition and 

incentives to make innovation. It is explained that credit markets appear not to foster 

innovation of firms operating in industries that are more independent of internal finance. 

Limited price signals make banks continue financing the firm’s projects, even including 

those with negative expected returns (Rajan and Zingales, 2001). This phenomenon, 

originally driven by the financial systems in the formal credit markets, causes an 

inefficient flow of external funding to innovative projects (Beck and Levine, 2002). 

Further, from inside of firms, those doing innovation are less likely to maintain either stable 

amounts of internal cash flows to meet their debt demands or high rates of physical assets, 

thus making them more credit constrained (Brown, Fazzari, and Petersen, 2009). 

In another aspect, the literature has shown a positive effect of credit constraints 

on firm-level innovation. For example, Hewitt-Dundas (2006) provides evidence that 

capital constrained firms in Ireland tend to report their innovation performances in both 

product development and business strategy better than unconstrained firms. However, 
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financial constraints might turn their influence on the other way round, particularly for 

small firms, in the long run. This finding is affirmed by Savignac (2008) who shows a 

positive association between financial constraints and innovation in the absence of 

endogeneity in the context of French firms. Once endogeneity is addressed, financial 

constraints tend to do more harm than good for innovation. 

Additionally, financial constraints have no significant relationship with 

innovation (Galia and Legros, 2004). This finding is consistent with Bhagat and Welch 

(1995) who provide no significant evidence of the link between financing constraints and 

R&D investments of firms in developed countries.31 In the same vein, a study by Bond, 

Harhoff, and Van Reenen (2005) on German and British firms shows that capital 

constraints are unimportant to R&D activities due to the absence of cash-flow sensitivity 

to innovation. Accordingly, innovative investments are less sensitive to cash flows, thus 

making unconstrained firms self-selected their innovative implementation. 

All in all, most studies on credit constraints and innovation are conducted in 

developed countries, particularly in Europe. Little is known about financing and 

innovation in developing markets or Asian countries like Vietnam. For the mentioned 

justifications, credit constraints are expected to have a significant influence on firm-

level innovation of SMEs. It is hypothesised that: 

Hypothesis. Credit constraints have a negative impact on innovation of 

Vietnam’s manufacturing SMEs. 

Further research gaps remain. First, existing work when analysing the link between 

financing constraints and innovation has been limited to short-term data (e.g., Altomonte et 

al., 2016; Hottenrott and Peters, 2012; Madrid-Guijarro, García-Pérez-de-Lema, and Van 

Auken, 2016). This limitation may affect the representativeness of the sample as well as be 

insufficient in providing a view on the impacts of credit constraints on innovation in the 

 
31 Developed countries include the U.S., Canada, Great Britain, Germany, France, the Netherlands, and Japan. 
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long run. Second, prior studies have examined one group of credit constraints only in the 

relationship with innovation, that is, how constraint or non-constraint affects a firm’s 

innovation activities (e.g., Efthyvoulou and Vahter, 2016; Gorodnichenko and Schnitzer, 

2013). Lack of analysis by the degree of constraints may lead to biased estimates of the 

connection between constraints and innovation. Third, most of the previous studies have 

only focused on whether a firm innovates or not, rather than examining how planned the 

innovation is. This study is expected to bridge the research gaps and shed light on the 

impacts of both groups of constraints (partial and full constraints) on innovation and 

innovation plans at the firm level in a developing country by considering the propensity 

of implementing new products, new improved products, and new processes that firms 

have produced or introduced. 

4.3. Research methods 

This section provides an understanding of research methods used to investigate 

the impacts of credit constraints on innovation and innovation plans, initiating with 

baseline estimation specification in Section 4.3.1, followed by consideration of 

endogeneity in Section 4.3.2. The latter also demonstrates the causes of endogeneity and 

solutions to address endogeneity by adopting parametric (two-stage method) and non-

parametric (Propensity Score Matching) strategies. 

As the key independent variable of this study is credit constraints, this section 

proposes the estimation specifications to examine the impacts of credit constraints on 

innovation at the firm level. As initiated in the previous chapters, credit constraints are 

formed as a three-level variable with three groups: non-constraint, partial constraint, and 

full constraint. Different from the first study (Chapter 3) taking the direct approach of the 

trinary variable credit constraints to model the determinants, this study adopts the indirect 

approach of the categorical credit constraints under two groups (partial constraint versus 
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non-constraint, and full constraint versus non-constraint) to mitigate the modelling 

complication. Thus, the indirect approach allows the study to examine the impacts of 

constraints at different levels on innovation as specified in the research question and to 

address the endogeneity issues of credit constraints on innovation. Further, the indirect 

approach tends to be more feasible when developing various econometric strategies, 

including the two-stage method and Propensity Score Matching, to yield unbiased results 

of the nexus between credit constraints and innovation with the presence of endogeneity. 

4.3.1. Baseline estimation specifications 

To investigate the impacts of partial and full constraints on innovation, this study 

uses the random-effects probit estimation method as the baseline approach with the 

function given as: 

𝐼𝑁𝑁𝑂𝑖𝑡 = {
1 𝑖𝑓 𝐼𝑁𝑁𝑂𝑖𝑡

∗ > 0

0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
      (4.1) 

where 𝐼𝑁𝑁𝑂𝑖𝑡 is the observed outcomes of firm i in year t, coded 1 if a firm is innovative 

or plans to make innovation, and 0 otherwise. 𝐼𝑁𝑁𝑂𝑖𝑡
∗  is the unobserved (latent) variable 

given as follows: 

𝐼𝑁𝑁𝑂𝑖𝑡
∗ = 𝜏0 + 𝜏1𝐶𝐶𝑖,𝑡−1 + 𝜏2𝑋𝑖𝑡

′ + 𝑣𝑖𝑡     (4.2) 

where 𝐶𝐶𝑖,𝑡−1 is a dummy variable that denotes credit constraint status of firms, with 1 

for either partially or fully constrained firms and 0 for unconstrained firms; 𝜏1 captures 

the effects of credit constraints on innovation; 𝑋𝑖𝑡
′  is the observed time varying and time 

invariant vector of control variables, including firm characteristics (lag innovation, 

assets (log.), retained earnings, firm age, investment (log.), competition, and share of 

skilled workers), owner characteristics (gender, age, and educational level), location 

effects, and year effects; 𝜏2 is the vector of coefficients associated with 𝑋𝑖𝑡
′ ; 𝜏0 is the 

intercept; 𝑣𝑖𝑡 is the composite error term that comprises of the individual specific 

unobserved effect (𝑎𝑖) and the classical random error term (𝑢𝑖𝑡). 
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However, if Equation (4.2) is estimated by using the standard probit estimation 

method, it may cause biased estimates of the main parameter 𝜏1 due to no consideration of 

endogeneity between credit constraints and innovation. 

4.3.2. Endogeneity 

An important concern when analysing the connection between credit constraints 

and innovation is of endogeneity. Three main reasons are noted. First, some common 

factors of unobserved heterogeneity could significantly affect the probability of being 

constrained and the inclination to innovate (Aghion et al., 2012; Efthyvoulou and 

Vahter, 2016; Savignac, 2008). Accordingly, in the structural equation where 

innovation is regressed on partial or full constraint and other explanatory variables, the 

endogenous independent variable partial constraint or full constraint is associated with 

unobserved factors captured in the error term, which might include, for example, the 

quality of innovative projects, and/or managerial skills and experience that might reduce 

the likelihood of a firm being credit constrained and, at the same time, enhance firm 

outputs (Musso and Schiavo, 2008; Rizov, 2004). 

Further, as discussed in the previous section regarding the Pecking Order theory, 

the perceptions of the firm’s managers and outside investors are different in knowing 

the values of an innovation project. While the manager is likely to know the real value, 

the investor is likely aware of the predicted value. Thus, this unobserved factor appears 

to affect the decisions of both managers and investors in terms of corporate financing 

and investment behaviours, which might lead to potential endogeneity issues. 

Therefore, the estimates will be biased if endogeneity of credit constraints caused by 

the correlation with unobserved elements is not addressed. 

Second, the decision to engage in innovation activities and the probability of 

being credit constrained are considered as simultaneous equation models (Mairesse and 
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Mohnen, 2010; Savignac, 2008). As discussed above, the decision to innovate and the 

likelihood to be credit constrained are determined simultaneously and jointly depend on 

other unknown factors captured in the error term. Thus, innovation and credit 

constraints are determined within the system of equations. For example, Savignac 

(2008) finds that the presence of financial constraints significantly decreases the 

propensity to innovate in the case of French manufacturing firms. 

In an adverse direction, firms with innovation activities might demand more 

external financing, which results in a higher likelihood of facing financial obstacles 

(Canepa and Stoneman, 2007). Further, firms making innovation, such as those with 

high R&D expenses, are more likely to perceive a low rate of tangible assets that can 

act as collateral (Brown, Fazzari, and Petersen, 2009). It is explained that R&D 

expenses are mostly allocated to human-capital investments, particularly salaries and 

wages for scientists, which might impossibly work as collateral. Hence, this implies a 

higher probability of innovative firms to be credit constrained as they appear not to 

satisfy the borrowing requirements.  

Third, the measure of credit constraints based on self-reported information may 

be subject to potential measurement error due to cultural biases (Gorodnichenko and 

Schnitzer, 2013). Responses to questions on whether a firm experienced any problems 

getting the loan, or whether a firm is in need of a loan, or why a firm had not applied 

for formal loans since the last survey round can be distorted by personal or cultural 

biases. However, as discussed in the previous section, the direct measure of credit 

constraints is preferred compared to the actual use of external financing for investments 

(Gorodnichenko and Schnitzer, 2013). Yet, the self-reported responses used to construct 

credit constraints might result in measurement errors that possibly make credit 

constraints endogenous.32 

 
32 See, for example, Mairesse and Mohnen (2010) 
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A number of previous studies have not addressed the endogeneity problem, which 

could lead to biased or inconsistent estimates (Ayyagari, Demirgüç-Kunt, and 

Maksimovic, 2011; Canepa and Stoneman, 2007; Madrid-Guijarro, García-Pérez-de-

Lema, Van Auken, 2016). For example, Canepa and Stoneman (2007) use two 

Community Innovation Surveys in the U.K. to examine the impact of financial constraints 

on innovation by firm sizes and sectors. By applying the ordinal logit model, the authors 

find that financial constraints significantly impact innovation and that this impact is 

severer for those in higher tech sectors and those with smaller size. 

Likewise, in a study on financing constraints and SME innovation in Spain, 

Madrid-Guijarro, García-Pérez-de-Lema, Van Auken (2016) apply the ordinary least 

square method and find that financial constraints have a negative and significant effect 

on product innovation and process innovation. Nonetheless, a major limitation of these 

studies is their failure to consider the endogeneity of financial constraints. In this case, the 

estimated results could likely be biased due to no consideration of endogeneity. This study 

is expected to overcome the limitations in previous studies and provide a consistently 

estimated parameter on the association between credit constraints and innovation by 

addressing the endogeneity issues of credit constraints on innovation. 

4.3.3. Econometric strategies to address endogeneity 

This section proposes methods to solve the endogeneity problem. Section 4.3.3.1 

introduces the two-stage econometric approach as a parametric strategy. Section 4.3.3.2 

demonstrates the Propensity Score Matching technique as a non-parametric approach. 

4.3.3.1. Parametric approach: Two-stage econometric approach 

It is acknowledged that the main explanatory variable––(partial or full) credit 

constraint––may suffer from endogeneity as discussed in the previous section. 

Estimating the effects of credit constraints on innovation without addressing the 
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endogeneity problem may lead to biased estimated results. Thus, credit constraints need 

to be instrumented to correct for endogeneity to ensure the consistency and reliability 

of the estimated results. This study first uses an instruments-based conventional 

approach to deal with potential endogeneity of credit constraints. The instruments 

should be correlated with the likelihood of firms to be constrained but uncorrelated with 

innovation or innovation plans. 

Following Papke and Wooldridge (2008) and Semykina and Wooldridge (2010), 

this study applies the two-stage econometric approach to address endogeneity and avoid 

biased estimates when analysing the impacts of credit constraints on innovation. As 

illustrated in Figure 4.1, in the first stage, an equation of factors affecting the probability 

of firms to be partially or fully constrained is proposed as a reduced-form equation. In 

particular, partial or full constraint is regressed on the instrumental variables and a set of 

explanatory variables. The fitted values of partial or full constraint are obtained from the 

first stage and used in the second stage as an instrumented key variable in the structural 

equation. Thus, in the second stage, innovation is regressed on the instrumented credit 

constraints and other control variables. By doing so, this study is able to address the potential 

endogeneity of credit constraints on innovation and yield unbiased estimates. 

Figure 4.1. Diagram of the two-stage approach: Credit constraints and innovation 
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As considered, the propensity of innovation is likely to be affected by, among 

others, the firm’s financing status and innovation in the past. For example, the barriers in 

having access to credit in last year appear to impact the probability that firms innovate in 

the current year. Similarly, firms that engaged in innovation activities in the past are more 

likely to continue doing so. From the justifications, this study proposes a model in which 

innovation is a function of instrumented credit constraints and innovation with time lag 

considered. Other control variables are added. In this case, the random-effects approach 

is preferred because of its benefits over fixed effects. While considering the structure of 

panel data, the fixed-effects approach disregards the correlation between the lagged 

dependent variable and the regression error (Flannery and Hankins, 2013). Accordingly, 

the estimated coefficient of the lagged dependent variable (binary variable) from fixed 

effects is downward biased, leading to unreliable results. Thus, the random-effects model 

is more appropriate. 

In light of the above, this study endeavours to address the credit constraint vis-

à-vis innovation endogeneity issue using instrumental variables that have a significant 

effect on credit constraints but no direct influence on the propensity to innovate. Tests 

of endogeneity are demonstrated in the empirical results section. The two-stage 

econometric approach is specified as follows: 

Stage 1: A reduced form equation 

In the first stage, credit constraints (partial or full constraint) are regressed on 

the instruments and other independent variables by using random-effects probit. A 

functional form is given as: 

𝐶𝐶𝑖𝑡 = {
1 𝑖𝑓 𝐶𝐶𝑖𝑡

∗ > 0

0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 

(4.3) 

where 𝐶𝐶𝑖𝑡 is the observed outcome of firm i in year t. The key independent variable 𝐶𝐶𝑖𝑡 

denotes credit constraint status of firms and is considered in two cases: partial constraint 
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versus non-constraint, and full constraint versus non-constraint. 𝐶𝐶𝑖𝑡
∗  denotes the 

unobserved (latent) variable as: 

𝐶𝐶𝑖𝑡
∗ = 𝛾0 + 𝛾1𝑍𝑖𝑡 + 𝛾2𝑋𝑖𝑡

′ + 𝑣𝑖𝑡  (4.4) 

where 𝑍𝑖𝑡 is a set of instruments that includes the firm’s indebtedness, certificate of land 

use right, and inspection; 𝛾1 captures the effects of the instruments on credit constraints; 

𝑋𝑖𝑡
′  is the observed time varying and time invariant vector of control variables as shown 

previously; 𝛾2 is the vector of coefficients associated with 𝑋𝑖𝑡
′ ; 𝛾0 is the intercept. 

Stage 2: A structural equation 

In the second stage, innovation (𝐼𝑁𝑁𝑂𝑖𝑡) is regressed on the instrumented partial 

or full constraint by using a random-effects probit model. The functional form is given as 

in Equation (4.1), in which 𝐼𝑁𝑁𝑂𝑖𝑡
∗  denotes the unobservable variable or latent variable as: 

𝐼𝑁𝑁𝑂𝑖𝑡
∗ = 𝛽0 + 𝛽1𝐶𝐶𝑖,𝑡−1

𝐼𝑉 + 𝛽2𝑋𝑖𝑡
′ + 𝑎𝑖 + 𝑢𝑖𝑡   (4.5) 

where 𝐶𝐶𝑖,𝑡−1
𝐼𝑉  denotes the fitted values of partial or full constraint from the first-stage 

regression; the parameter 𝛽1 captures the effects of credit constraints, either partial or 

full constraint, on innovation; 𝛽0 is the intercept. Similar to Chapter 3, this study reports 

average partial effects in the empirical results section. 

4.3.3.2. Non-parametric approach: Propensity Score Matching 

Apart from the conventional approach discussed in the previous section, this 

study introduces another angle of econometric approach to evaluate the effects of partial 

or full credit constraint on innovation by applying the propensity score matching 

method (hereinafter PSM). PSM is expected to yield the average treatment effects of 

partially or fully constrained firms (the treated) and unconstrained firms (the controls) 

to demonstrate the difference in innovation propensity between two groups. 
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(A) Implementation of PSM 

This method was firstly introduced by Rosenbaum and Rubin (1983) as a non-

parametric approach used to estimate the average treatment effects with non-experimental 

data (Guo and Fraser, 2014). The matching technique refers to match treated firms 

(partially or fully constrained firms) and control firms (unconstrained firms) based on 

their observed characteristics 𝑋𝑖𝑡, then evaluating how the performance differs depending 

on the treatment. The PSM analysis has advantages over other parametric techniques in 

addressing the selection bias of an independent variable and demonstrating a causation 

while covariate control remains an association. Further, the propensity score matching 

analysis does not impose any specific linearity assumptions on the treatment effects that 

are inherent in regression-based modelling (Böckerman and Ilmakunnas, 2009). 

As emphasised by Subrahmanyam, Tang, and Wang (2014), the PSM method is 

powerful as it avoids specification of the functional form in the sense that the matching 

method is independent of restrictions and exogenous variation for identification. Instead, 

this technique relies on the one-dimensional propensity score between the treated and the 

control, estimated by the probability of receiving treatment of the covariates based on 

certain conditions. Thus, PSM has been one of the most common econometric approach 

to address endogeneity problems because of the simplicity and efficiency (Roberts and 

Whited, 2013) and widely applied in earlier, but mostly cross-sectional, studies (e.g., 

Alesina, Giuliano, and Nunn, 2013; Oh et al., 2009; Subrahmanyam, Tang, and Wang, 

2014). Estimates of the treatment effects from PSM are shown to be relevant and superior 

to those yielded from other parametric techniques (Dehejia and Wahba, 2002). 

Technically, the PSM method constructs a control group with observed 

characteristics that are as similar as possible to the treated group, except for the credit 

constraints. The sample population comprises of treated firms (partially or fully 

constrained) and untreated firms (unconstrained). Among the untreated firms, the PSM 
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method will match those having the most similar propensity score, based on firm 

characteristics, with treated firms. In this stage, PSM trims the population of untreated 

firms to that of control firms, which matches the treated group.  

This study explores a panel dataset from 2005 to 2013 and implements the PSM 

method for each round (year) of the dataset to construct a matched sample with treated 

and control observations for each year, then appending all rounds to generate a matched 

panel dataset (Imai and Azam, 2012). The average treatment effect is obtained from the 

PSM technique by comparing the averages of the outcome variable, which is innovation 

in this study, for partially or fully constrained and unconstrained firms. The stage of 

implementing PSM is illustrated in Figure 4.2. Technically, the idea is as follows: 

Stage 1: Running PSM using teffects psmatch in Stata, hence obtaining the 

propensity score. Each control observation can be used to match with more than one treated 

observation. In this stage, the baseline results from PSM are demonstrated in Stage 1. 

Stage 2: Based on the observed characteristics, matching treated observations 

(partially or fully constrained firms) with control observations (unconstrained firms) for 

each year, then appending all rounds to construct a matched sample for panel data. 

Specifically, the steps are as follows: 

• Creating two separate samples, including treated observations (partial constraint or 

full constraint) and untreated observations (non-constraint) 

• After obtaining a “match” variable that is generated from Stage 1, keeping the 

treated observations only (constrained firms) 

• Generating a “weight” variable to count how many times each untreated 

observation is a match, then keeping one untreated observation only. Now untreated 

observations can be considered control observations. 

• Merging the control observations into the unconstrained-firms sample to create a 

control sample 
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• Appending the control sample with the treated sample to create the after-match 

sample (or matched sample). As a result, a matched sample for panel data is 

generated for regression. 

Figure 4.2. Framework of the PSM method 

 

 

 

 

 

 

 

 

 

 

 

 

B) Equations 

Propensity score refers to a conditional probability of firms to be partially or 

fully constrained, given the observed characteristics of the two groups (treated and 

untreated). Propensity score (PS) is given as: 

𝑃𝑆 = 𝑃𝑟(𝑋𝑖𝑡) = Pr (𝐶𝐶𝑖𝑡 = 1|𝑋𝑖𝑡) (4.6) 

where 𝐶𝐶𝑖𝑡 denotes the credit-constraint status of firms as: 

𝐶𝐶𝑖𝑡 = {
1, 𝑖𝑓 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 (𝑝𝑎𝑟𝑡𝑖𝑎𝑙 𝑜𝑟 𝑓𝑢𝑙𝑙 𝑐𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑡)

0, 𝑖𝑓 𝑛𝑜 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 (𝑛𝑜𝑛 − 𝑐𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑡)
 (4.7) 

Let’s consider 𝐼𝑁𝑁𝑂1𝑖𝑡 and 𝐼𝑁𝑁𝑂0𝑖𝑡 to represent the innovation propensity of 

(partially or fully) constrained and unconstrained firms, respectively. The outcome 

Stage 1: Estimating propensity score 

Stage 2: Matching based on propensity score 

Treated group 

• Partial constraint 

• Full constraint 

Untreated group 

Non-constraint 

Control group Matched 

sample 
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variables, 𝐼𝑁𝑁𝑂1𝑖𝑡 and 𝐼𝑁𝑁𝑂0𝑖𝑡, as well as the difference (𝐼𝑁𝑁𝑂1𝑖𝑡 − 𝐼𝑁𝑁𝑂0𝑖𝑡), are 

random variables that potentially differ across firms in the population. For each firm, 

individually, the following equation of 𝐼𝑁𝑁𝑂𝑖𝑡 is given as: 

𝐼𝑁𝑁𝑂𝑖𝑡 = 𝐼𝑁𝑁𝑂0𝑖𝑡 + 𝐶𝐶𝑖𝑡(𝐼𝑁𝑁𝑂1𝑖𝑡 − 𝐼𝑁𝑁𝑂0𝑖𝑡) (4.8) 

Let E[.] represent the mathematical expectation operator and 𝑋𝑖𝑡 be a vector of 

observed covariates. 𝑋𝑖𝑡 and 𝐶𝐶𝑖𝑡 may be correlated. The key assumption of causal 

inference––or the identifying assumption, is given as follows: 

𝐸[𝐼𝑁𝑁𝑂0𝑖𝑡|𝑋𝑖𝑡, 𝐶𝐶𝑖𝑡] = 𝑋𝑖𝑡
′ 𝛽 (4.9) 

where β is a vector of regression coefficients. The causal inference assumption consists 

of two parts. First, 𝐼𝑁𝑁𝑂0𝑖𝑡 and 𝐼𝑁𝑁𝑂1𝑖𝑡 (under the constant-effects assumption) are 

mean-independent of 𝐶𝐶𝑖𝑡 conditional on 𝑋𝑖𝑡. Second, the conditional mean function for 

𝐼𝑁𝑁𝑂0𝑖𝑡 on 𝑋𝑖𝑡 is linear. Thus, Equation (4.9) leads to: 

𝐸{𝐼𝑁𝑁𝑂𝑖𝑡(𝐶𝐶𝑖𝑡 − 𝐸[𝐶𝐶𝑖𝑡|𝑋𝑖𝑡])}

𝐸{𝐶𝐶𝑖𝑡(𝐶𝐶𝑖𝑡 − 𝐸[𝐶𝐶𝑖𝑡|𝑋𝑖𝑡])}
= 𝛿 (4.10) 

𝛿 is the coefficient on 𝐶𝐶𝑖𝑡 from the population regression of 𝐼𝑁𝑁𝑂𝑖𝑡 on 𝐶𝐶𝑖𝑡 and 𝑋𝑖𝑡, 

also called the regression coefficient in an infinite sample. The law of large numbers 

ensures that the sample regression coefficients estimate this coefficient consistently. 

Matching differs from regression at the point that treatment effects are 

constructed by matching firms that have the same covariates rather than by a linear 

model for the effect of covariates. So, it is assumed that the effect of covariates 

𝐼𝑁𝑁𝑂0𝑖𝑡 is not linear. Hence, the average treatment effect (ATET) and average 

treatment effect on the treated (ATT) are given as: 

𝐴𝑇𝐸𝑇 = 𝐸(𝛼) = 𝐸(𝐼𝑁𝑁𝑂1 − 𝐼𝑁𝑁𝑂0) (4.11a) 

𝐴𝑇𝑇 = 𝐸(𝐼𝑁𝑁𝑂1 − 𝐼𝑁𝑁𝑂0|𝐶𝐶 = 1) (4.11b) 
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(C) Evaluating the validity of matching assumptions 

Following Caliendo and Kopeinig (2008) and Lee (2013), this study highlights 

three major assumptions of PSM, including conditional independence, common 

support, and balancing tests. 

Conditional Independence Assumption (CIA). The conditional independence 

assumption cannot be directly tested. In this paper, the covariates 𝑋𝑖𝑡 on which the 

treatment and the control groups differ are observed and deterministic, such as firm size, 

firm age, owner’s age, gender, location of firms, etc. Therefore, after controlling for X, 

the treatment assignment is “as good as random”, which allows the control group to be 

used to construct a counterfactual for the treatment group and reduce the selection bias 

(Heinrich, Maffioli, and Vazquez, 2010). Basically, the possibility of being partially or 

fully constrained should be independent of the outcome measures as: 

𝐸[𝐼𝑁𝑁𝑂0𝑖𝑡|𝑋𝑖𝑡, 𝐶𝐶𝑖𝑡] = 𝐸[𝐼𝑁𝑁𝑂0𝑖𝑡|𝑋𝑖𝑡] (4.12a) 

𝐸[𝐼𝑁𝑁𝑂1𝑖𝑡|𝑋𝑖𝑡, 𝐶𝐶𝑖𝑡] = 𝐸[𝐼𝑁𝑁𝑂1𝑖𝑡|𝑋𝑖𝑡] (4.12b) 

The common support or overlap condition. This is another required assumption 

that needs to be fulfilled. Accordingly, the probability to be partially or fully constrained 

for the treated group and the control group is supposed to lie in the same domain, also 

known as the common support area, given as: 

0 < 𝑃(𝐶𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑡 = 1|𝑋) < 1 (4.13) 

This condition implies that for each value of X, there is a positive probability of 

being both treated and untreated. It also ensures a sufficient overlap in the 

characteristics of the treated and untreated units to find adequate matches.  

Balancing tests. The balancing score is primarily served by the propensity score 

as shown in Equation (4.6). The balancing tests consider the balance of characteristics 
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between the treatment and the control groups after obtaining the estimated propensity 

score. The balancing test is used to check whether the propensity score is adequate 

balancing, implying that X remains the same distribution for both treated and control 

groups at each value of the propensity score as: 

𝐶𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑡 ⊥ 𝑋|𝑝(𝑋) (4.14) 

where ⊥ denotes independence. There should be no other variables added to the set of 

covariates and no significant differences between covariate means of the treatment and 

the control groups. 

In summary, PSM is applied as another angle to estimate the average treatment 

effects of two groups (the treated and the control). A key idea of this approach is to match 

treated firms––those under credit constrained situation (partially or fully)––and untreated 

firms––those without credit constraints, based on their propensity scores in the population 

of unsupported firm groups. This technique enables the study to deal with the selection 

bias issue arisen from a sample selection in which the randomisation is not achieved. 

Further, PSM is advantageous in making a comparison between the factual and the 

counterfactual in order to yield the sole outcome under the credit constraint situation. To 

the best of the author’s knowledge, this is the first study that applies the PSM technique 

to estimate the credit constraints vis-à-vis innovation association. 

4.4. Variables and data summary statistics 

This study employs data from the Survey of Small and Medium Scale Enterprises 

in Vietnam that has been described in the previous chapter. Basically, the SME Survey 

was carried out biennially in the period 2005–2013 with the purposes of data collection 

and sample analysis of the private sector in Vietnam in nearly one decade. Around 2,500 

SMEs were surveyed in each round, covering the sample of enterprises in ten provinces 

across Vietnam (Ha Noi, Phu Tho, Ha Tay, Hai Phong, Nghe An, Quang Nam, Khanh 
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Hoa, Lam Dong, Ho Chi Minh City, and Long An).33 The balanced data sample contains 

6,075 firm-year observations with micro firms included to ensure the consistency of the 

SME Survey. Section 4.4.1 demonstrates variable selection and measures, while Section 

4.4.2 reports data summary statistics. 

4.4.1. Variables 

This section provides justifications for variable selection and measures. 

Dependent variables consist of innovation and innovation plans. The key independent 

variable is credit constraints, which are grouped into three categories––non-constraint, 

partial constraint, and full constraint. This study also controls for other variables of firm 

and owner characteristics. 

4.4.1.1. Dependent variables 

Innovation at the firm level can be measured based on objective or subjective 

approach. The former uses a number of variables to capture innovation, such as R&D 

investment (Altomonte et al., 2016; Czarnitzki and Hottenrott, 2011; Silva and Carreira, 

2012), R&D expenditure (Coad and Rao, 2010), number of patents and/or patent citations 

(Coad and Rao, 2008; Hirshleifer, Low, and Teoh, 2012; Hottenrott, Hall, and Czarnitzki, 

2016). The objective measure of innovation appears to be input-based because investing 

in R&D or patents is seen as a firm’s input. Meanwhile, the latter relies on self-reported 

information of a firm’s representatives regarding innovation-related issues to determine 

whether the firm is innovative or not (Bhattacharya and Bloch, 2004; Efthyvoulou and 

Vahter, 2016; Gorodnichenko and Schnitzer, 2013; Mohnen et al., 2008). The subjective 

measure investigates the output-based aspect of firms. 

 
33 The SME Survey has been a research collaboration among the Central Institute for Economic Management 

(CIEM, Vietnam), the Institute of Labour Science and Social Affairs (ILSSA, Vietnam), and the Department 

of Economics (DoE) of the University of Copenhagen (Denmark), sponsored by the Danish International 

Development Agency (DANIDA, Danish Government). 
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Between the two approaches, the objective approach is less preferred due to some 

shortcomings (Hughes, 2001). First, for example, using patents to proxy innovation can be 

downward biased because some firms are unable to afford the expenditure and time spent 

during the patenting process. Similarly, if R&D expenditures are used to capture 

innovation, it may result in biased estimates because R&D investments are input, while 

innovation is an output. Further, formal R&D measures are biased against small firms 

because they are less likely to invest in R&D activities (Archibugi and Sirilli, 2000). 

Second, the measures of innovation by R&D expenses or innovative investments are 

less observed in emerging economies (Gorodnichenko and Schnitzer, 2013). Third, 

using R&D expenditures to proxy innovation may be irrelevant because not all 

innovations are generated by such expenditures. It is suggested that investing in R&D 

does not necessarily lead to a firm’s innovation. Hence, the objective measures of 

innovation are inappropriate for SMEs in an emerging economy. 

This study follows the subjective approach to examine firm-level innovation 

because of its advantages over the objective approach as discussed above. Relying on 

self-reported information of a firm’s managers or owners, not only are the subjective 

measures valid for monitoring and management purposes but they also are efficient for 

identifying barriers that hamper firms from engaging in innovation activities, 

particularly for SMEs (Madrid‐Guijarro, Garcia, and Van Auken, 2009). This study 

relies on a number of questions in the Vietnam SME Survey to construct the dependent 

variables (Table 4.1): “Has the firm introduced new products since the last survey?”, 

“Has the firm made major improvements of existing products or changed specification 

since the last survey?”, and “Has the firm introduced new production processes/new 

technology since the last survey?”. This study further relies on the question “Do you 

plan to start up new projects/product lines in the near future?” to investigate whether 

a firm plans doing future innovation activities. 
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Figure 4.3 shows a framework of how the dependent variables are constructed. 

Particularly, a firm is innovative if it introduced new products or new production 

processes or made major improvements to existing products. A firm is considered to make 

innovation plans if it planned to start up new projects and/or new product lines in future. 

Table 4.1. Responses from the questionnaire to construct the dependent variables 

Question  Response 

(i) Has the firm introduced new product groups since the last survey?  Yes (1), No (2) 

(ii) Has the firm made any improvements to existing products or changed 

specification since the last survey? 

 Yes (1), No (2) 

(iii) Has the firm introduced new production processes/new technology since the 

last survey? 

 Yes (1), No (2) 

(iv) Do you plan to start up new projects/product lines in the near future?  Yes (1), No (2) 

Source: The SME Survey in Vietnam   

 

Figure 4.3. Construction of dependent variables 

 

 

 

 

 

 

 

 

 

 

 

4.4.1.2. Independent variables 

Key independent variable 

Credit constraints. As presented, this study provides an understanding of how 

credit constraints affect innovation of SMEs in Vietnam. The key independent variable in 
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this study is credit constraints, which reflects either the inability of firms or their obstacles 

when they have access to credit in the formal financial markets. The literature has shown 

two methods used to measure credit constraints, including the indirect (e.g., Bell, 1988; 

Petrick, 2005) and the direct (e.g., Byiers et al., 2010; Rand, 2007). The former relies on 

the assumption of the permanent income hypothesis to determine credit constraint or 

credit rationing of an entity. Whereas, the latter is dependent on direct information from 

survey questionnaires, in which firms were asked about their financing status. The main 

idea of the direct method is to collect data and information through face-to-face interviews 

with households, individuals, or enterprises. Hence, credit constraint or rationing is 

formed based on the answers of respondents. 

Between the two approaches, the indirect method is limited to uncertainty 

conditions (e.g., Diagne, Zeller, and Sharma, 2000), while the direct approach is preferred 

and has been widely applied in previous studies because of its straightforwardness (e.g., 

Bigsten et al., 2003; Boucher, Guirkinger, and Trivelli, 2009; Rand, 2007). Survey-based 

information exactly reflects the method to finance innovative projects as it provides 

specific responses on credit constraints of firms without particular assumptions about 

their investment behaviour (Efthyvoulou and Vahter, 2016). This is consistent with 

Campello, Graham, and Harvey (2010) with regard to the use of a direct measure to 

identify financially constrained firms based on survey data. Thus, this study adopts the 

direct approach to construct the main independent variable––credit constraints of firms. 

In this study, self-reported information of managerial respondents is used to 

determine three categories of credit constraints: non-constraint, partial constraint, and full 

constraint. In particular, unconstrained firms are those that applied for loans, got approved, 

and had no more credit demands, or those that did not apply for credit because of no 

demands at all. Partially constrained firms are those that applied for loans, got fully 

approved, and had further credit demands, or those that applied for loans and got partially 
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approved. Fully constrained firms are those that applied for loans and got fully denied or 

those that did not apply for loans because of other reasons, such as interest rates, credit 

procedures, collateral, etc., rather than having no credit demands.  

Based on the credit constraint classification, this study demonstrates the share 

of firms that have innovation activities in Table 4.2. Accordingly, in the full balanced 

sample, around 46% of firm-year observations made innovation, while 54% are non-

innovative. The proportions of firms planning to start up new projects or technology 

account for 33.2%. By category, 25.8% of constrained firms engage in innovation 

activities (12.1% for partially constrained and 13.7% for fully constrained firms), 

compared to 20.2% of unconstrained firms. Further, 20.7% of partially and fully 

constrained firms plan to start up new products or processes, compared to 12.6% of 

unconstrained firms. Apparently, constrained firms are more prone to innovation 

activities than their counterparts. 

Table 4.2. Share of firms doing innovation by credit constraint 

 Full balanced 

sample 

 Un-

constrained 

firms 

 Partially 

constrained 

firms 

 Fully  

constrained  

firms 

[1]  [2]  [3]  [4] 

Obs. Pct. Obs. Pct. Obs. Pct. Obs. Pct. 

Innovation 2,795 (46.01) 1,227 (20.20) 735 (12.10) 833 (13.70) 

Non-innovation 3,280 (53.99) 1,779 (29.30) 481 (7.90) 1,020 (16.80) 

Innovation plans 1,615 (33.23) 612 (12.60) 475 (9.80) 528 (10.90) 

No innovation plans 3,245 (66.77) 1,843 (37.90) 418 (8.60) 984 (20.20) 

Observations 6,075 (100.00) 3,006 (49.48) 1,216 (20.02) 1,853 (30.50) 

Notes: Calculations from the SME Survey in Vietnam. Cell values report number of observations, followed by 

percentage in parentheses. 

Control variables 

A number of control variables are included, following the literature. 

Firm size. Previous studies have shown that larger firms are more likely to 

benefit from economies of scale, which results in better R&D (Tybout, 2000). Firm size 

is found to have a positive relationship with the propensity of firms to innovate 

(Gorodnichenko and Schnitzer, 2013). Firm size is proxied by the logarithm of total 
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assets (Avarmaa, Hazak, and Männasoo, 2013; Rand, 2007) or by the logarithm of the 

number of employees (Rand and Torm, 2012). This study measures firm size by the 

logarithm of total assets. Firm size is expected to positively affect innovation. 

Retained earnings. Retained earnings have been highlighted as an efficient 

source of internal funding for innovation, particularly for those in emerging markets 

(e.g., Ayyagari, Demirgüç-Kunt, and Maksimovic, 2011). A study by Czarnitzki and 

Hottenrott (2011) shows that internal funding plays a key role in the firm’s R&D 

investments. Bhattacharya and Bloch (2004) find that firms operating in the low-tech 

industry are likely to make innovation only when they have access to internal financing 

from retained profit. This finding is consistent with Efthyvoulou and Vahter (2016) who 

emphasise the importance of internal funding in innovation activities. In this present study, 

retained earnings are used as a proxy for a firm’s internal funding and measured by the 

logarithm of profit. This variable is supposed to positively influence innovation. 

Firm age. This factor has been evidenced to significantly affect firm-level 

innovation (Brown, Fazzari, and Petersen, 2009; Gorodnichenko and Schnitzer, 2013). 

Huergo and Jaumandreu (2004) find that the youngest firms are more likely to present the 

highest probability of innovation while the oldest ones are less engaged in innovation 

activities. This finding is confirmed by Ayyagari, Demirgüç-Kunt, and Maksimovic 

(2011) and Gorodnichenko and Schnitzer (2013) who show that younger firms tend to 

introduce new products or new technology, improve existing products, and open a new 

plant, compared to older firms. In this present study, firm age is measured by the 

difference between the surveyed year and the establishment year of firms. This variable 

is expected to negatively affect innovation. 

Investment. Investment has been considered as one of the most crucial factors 

driving technological process (Chiao, 2002). Chiao finds that physical investment is 

positively associated with current innovation, measured by R&D, particularly in science-
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based industries. The investment decisions of the firm’s managers or owners based on 

market structure, technological process, etc., are to maximise their present value of cash 

flows. This study measures investment as the amount that firms invested in physical and 

financial assets since the last survey, which is expected to have a positive correlation with 

firm-level innovation. 

Competition. This variable is used to reflect competitiveness pressures on firm-

level innovation (Aghion et al., 2005; Gorodnichenko and Schnitzer, 2013). Competition is 

found to positively affect innovation of firms as higher competitiveness pressures boost 

firms to be more innovative (Gorodnichenko and Schnitzer, 2013). Ayyagari, Demirgüç-

Kunt, and Maksimovic (2011) find a strong and significant link between competition that 

a firm experienced and its propensity of innovation. Aghion et al. (2005) show that product 

market competition has an inverted U-shaped relationship with innovation. This present 

study considers the variable of competition by a dummy variable of whether or not a firm 

has faced competition in its field of activity and expects a positive relationship between 

competition and innovation. 

Share of skilled workers. Following Gorodnichenko and Schnitzer (2013), this 

study captures the firm’s human capital by adding the share of skilled workers in the 

specifications. It is shown that skilled workers might come up with innovative ideas based 

on their practical experience as well as give the firm feedback to improve products or 

processes. This variable is expected to positively correlate with innovation as the higher 

the share, the more innovation the firm. The present study includes this variable as a ratio 

of professional employees to total employees. 

Owner characteristics, including gender, age, and education level, are included 

in this study. Empirical evidence has shown the effect of gender on a firm’s innovation 

(e.g., Alsos, Ljunggren, and Hytti, 2013; Foss, Woll, and Moilanen, 2013). This present 

study focuses on the importance of gender of the owner to firm-level innovation by 
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adding a binary variable with one if owner is male and zero otherwise. In addition, the 

age of owner is controlled because aging entrepreneurs are less likely to adopt new 

technologies (Hadjimanolis, 2000). In a fast-growing economy like Vietnam, aging 

tends to be more responsive to innovation. Regarding education, it has been shown that 

the education levels of owners are associated with their learning activities to adopt new 

technologies and to improve products or processes, which positively contributes to the 

innovation outcomes of firms (Gorodnichenko and Schnitzer, 2013). Hence, this study 

uses a binary variable to measure whether the owner has completed an undergraduate 

program or higher in order to control for the impact of human capital on innovation. 

Finally, previous firm-level innovation is included as firm performance in the 

current period tends to be driven by performance in the past (Huynh and Petrunia, 2010; 

Van Vu et al., 2018). Past performance significantly raises capital flows into the internal 

financing source (Kaplan and Schoar, 2005), which can be ideal funding for innovation 

(Gorodnichenko and Schnitzer, 2013). Further, past performance is highly associated 

with a firm’s information environment, opportunity costs, and profit potential, which 

can affect the current performance of firms. 

4.4.1.3. Instrumental variables 

As discussed in the research method section, this study uses three variables that 

differ across firms and time to work as instruments. This set of instruments––including 

the firm’s indebtedness, the Certificate of Land Use Right (CLUR), and inspection by 

officials––is used to address the endogeneity of credit constraints. 

The first instrument is the firm’s indebtedness that is expected to correlate with 

credit constraints but not to correlate with innovation. This variable is measured by the 

logarithm of interest paid on formal loans. Interest on indebtedness reflects the cost of 

doing business and thus may be deducted from the gross income of firms. The interest 
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payment together with the real costs of collateral evaluation and the loan monitoring make 

external financing more expensive than internal financing and become the financial burden 

on the firm (Nickell and Nicolitsas, 1999). The increase of debt relative to net worth leads 

to a higher probability of bankruptcy that is considered as a barrier to external funds 

(García-Quevedo, Segarra-Blasco, and Teruel, 2018). As a consequence, firms have less 

chance to borrow from formal financing sources or to be more leveraged. In other words, 

firms that were heavily indebted tend to be constrained and have less access to external 

credit. Thus, the interest payment is considered an instrument as it is shown to correlate 

with the credit demands or financial constraints of firms (Bigsten et al., 2003). This is 

consistent with Hernando and Martínez-Carrascal (2008) who show that excessive 

indebtedness hampers firms from having access to additional external funds. In this study, 

the average of interest payment on formal loans by year and banks is used to capture the 

firm’s indebtedness as the interest rates vary across years and lending institutions. 

Second, the Certificate of Land Use Right (CLUR) is selected as another 

instrument to address the endogeneity problem. This binary variable is coded one if a firm 

possesses CLUR and zero otherwise. A CLUR or a red book has been viewed as collateral 

in the majority of loan applications, particularly in the formal credit markets (Barslund 

and Tarp, 2008; Rand, 2007). On one hand, this variable represents the creditability of 

firms in repaying loans by their security of land tenure with verified collateral (CLUR or 

red book) in hand. In the context of Vietnam, lending officers often rely on secured 

property documentations to assess a firm’s repayment ability, then make decisions. A 

CLUR is somewhat even more required than a business registration certificate when firms 

apply for loans (Rand and Torm, 2012). Formal credit institutions, particularly 

commercial banks, are more favourable to offer credit to firms having a CLUR. Hence, 

those with a CLUR in hand obtain a higher probability to secure loans because they prove 

their more secure land rights for repayments. Barslund and Tarp (2008) show that in 
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Vietnam, borrowers with a red book are granted loans with better terms in the formal 

financing sector than their peers. On the other hand, property rights by a CLUR or red 

book are found to significantly drive a firm’s formalisation, which results in better access 

to credit (Malesky and Taussig, 2009; Rand and Torm, 2012). All in all, CLUR is 

expected to be correlated with credit constraints and uncorrelated with innovation. 

Third, inspection is selected to be an instrument to correct for endogeneity. The 

variable inspection is binary and equals one if firms were inspected by government 

officials for the purposes of policy compliance, technical compliance, and others. This 

variable is used to capture differences in the engagement of government officials in the 

firm’s activities (Rand and Torm, 2012). Basically, firms that are inspected tend to 

comply with regulations better than those that are not, which then increases their 

probability of being formalised as well as having access to formal financing. Gatti and 

Honorati (2008) find that more tax compliance is significantly correlated with better 

access to credit or less credit constrained. However, inspections impose direct 

administrative costs on firms, deriving from time and money that owners or managers 

spent dealing with visits by government officials (Rand and Tarp, 2012). Rand and Tarp 

find that inspections and bribes as informal payments appear to go hand in hand, showing 

by a gap in the probability of paying bribes by 10% between inspected firms and non-

inspected firms. Following Gorodnichenko and Schnitzer (2013), this study argues that 

from the firm’s perspective, these occurrences––inspections––are exogenous and 

unexpected because they tend to temporarily reduce available liquidity. Thus, not only 

should inspection work as a crucial factor influencing financial constraints but it also is 

expected to meet the condition of exclusion restriction. 

A description of the variables is provided in Table 4.3. 
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Table 4.3. Variable description 

Variable Description Signs 

Dependent variables  

Innovation Dummy variable; = 1 if firms introduced new products or new production 

processes, or made major improvements to existing products; = 0 otherwise 

 

Innovation 

plans 

Dummy variable; = 1 if firms planned to start up new projects or products in 

the near future; = 0 otherwise 

 

Independent variables  

Partial 

constraint 

Dummy variable; = 1 if firms applied for loans, got fully approved, and had 

further credit demands; or if they applied for loans and got partially 

approved; = 0 if firms are unconstrained 

+/– 

Full constraint Dummy variable; = 1 if firms applied for loans and got fully denied; or if 

they did not apply for loans because of other reasons rather than no credit 

demands; = 0 if firms are unconstrained 

+/– 

Lag. innovation One-year lag of innovation + 

Assets (log.) Firm size, measured by the logarithm of total assets at the end of year + 

Retained 

earnings (log.) 

The logarithm of profit at the end of the year + 

Firm age The age of firm expressed in years as the difference between the surveyed 

year and the establishment year of firms 

– 

Investment 

(log.) 

Firm’s investment, measured by the logarithm of the amount that was 

invested since the last survey 

+ 

Competition Dummy variable; = 1 if firms faced competition in the field of activity; = 0 

otherwise 

+ 

Share of skilled 

workers 

The ratio of professional employees to total employees + 

Gender Dummy variable; = 1 if owner/manager is male; = 0 if female +/– 

Age of owner The age of owner/manager expressed in years as the difference between the 

year of survey and the year of birth 

– 

Education Dummy variable; = 1 if owner/manager completed an undergraduate or a 

postgraduate program; = 0 otherwise 

+ 

Instrumental variables  

Indebtedness 

(log.) 

The logarithm of the mean of interests by year and banks paid on formal 

loans 

 

CLUR Certificate of Land Use Right. Dummy variable, = 1 if firms held the 

certificate of land use right; = 0 otherwise 

 

Inspection Dummy variable, = 1 if firms were inspected by government officials for the 

purposes of policy compliance (labour, tax, etc.), technical compliance 

(environment, fire, etc.) and others (accidents, etc.); = 0 otherwise 

 

 

4.4.2. Data summary statistics 

Table 4.4 presents the descriptive statistics of variables used in the study for the 

full sample as well as the mean comparisons for subsamples categorised by the firm’s 

credit constraints. The statistics—averages for the period 2005–2013—show that 28.8% 

of firm-year observations are partially constrained and 38.1% are fully constrained. In the 

full sample, 46% of firm-year observations implemented innovation activities. As shown, 
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33.2% of firm-year observations plan to start up new products and/or new processes. The 

means of total assets of firms and investments in the sample are 13.65 (standard deviation 

is 1.82) and 6.11 (standard deviation is 5.85) in logs, respectively, which is equivalent to 

VND4.09 billion (US$185,614) and VND0.46 billion (US$20,876). The mean of retained 

earnings as the logarithm of net profit reaches 11.61 (standard deviation is 1.84) in logs, 

equivalent to VND0.59 billion (US$26,776). 

Regarding firm age, SMEs are around 15 years of age, on average, since the 

establishment, with the standard deviation of 10.12. On average, 86.6% of observations 

have faced competition in the same field (standard deviation is 0.34). In addition, the share 

of skilled workers to the labour force is 2.6%, on average. Regarding owner characteristics, 

66.9% of firms are run by male owners with an average age of 46.5. Meanwhile, 25% of 

the firm’s owners completed the bachelor program or higher. A firm’s indebtedness, as 

measured by the average of interest payment to formal loans, is approximately 9.2 in logs, 

which is equivalent to VND43.8 million (US$1,990). Further, 53.3% of firms held a CLUR 

and 33% were inspected by government officials. 

Table 4.4 also shows the simple t-test of firm and owner characteristics between 

constrained (partially and fully) and unconstrained firms. The test shows a significantly 

higher share of constrained firms––either partially or fully––engaging in innovation 

activities than unconstrained firms. This is an early indication that constrained firms 

might have been more innovative than unconstrained firms—contrary to the expectations. 

Constrained firms are more likely to plan to start up new projects, products, or processes. 

This group of firms is larger sized and obtains a greater investment level than its 

counterparts. Constrained firms also significantly encounter a higher level of competition 

in their markets and perceive a higher share of skilled workers. Partially and fully 

constrained firms are generally owned more by men, which is significant in the case of 

fully constrained firms. Owners of partially constrained firms are better educated than 

those of the unconstrained, with the significance at 1%. 
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Table 4.4. Descriptive statistics 

Variable Mean S.D. Min. Max. Obs. 

Partial constrainta (Yes = 1) 0.288 (0.453) 0.000 1.000 4,222 

Full constraintb (Yes = 1) 0.381 (0.486) 0.000 1.000 4,859 

Innovation (Yes = 1) 0.460 (0.498) 0.000 1.000 6,075 

Innovation plans (Yes = 1) 0.332 (0.471) 0.000 1.000 4,860 

Assets (log.) 13.650 (1.824) 4.595 19.567 6,075 

Retained earnings (log.) 11.608 (1.836) 0.000 19.523 6,075 

Firm age 15.236 (10.123) 1.000 75.000 6,075 

Investment (log.) 6.110 (5.847) 0.000 18.258 6,075 

Competition (Yes = 1) 0.866 (0.340) 0.000 1.000 6,075 

Share of skilled workers 0.026 (0.059) 0.000 0.771 6,075 

Gender (Male = 1) 0.669 (0.471) 0.000 1.000 6,075 

Age of owner 46.509 (10.420) 17.000 94.000 6,075 

Education 0.250 (0.433) 0.000 1.000 6,075 

Indebtedness (log.) 9.176 (1.986) 5.864 12.200 6,075 

CLUR (Yes = 1) 0.533 (0.499) 0.000 1.000 6,075 

Inspection (Yes = 1) 0.330 (0.470) 0.000 1.000 6,075 
 

 

PC. vs. NC.  FC. vs. NC.  PC. vs. FC. 

[1]  [2]  [3] 

Diff. Obs.  Diff. Obs.  Diff. Obs. 

Innovation (Yes = 1) 0.196*** 4,222  0.041*** 4,859  0.155*** 3,069 

Innovation plans (Yes = 1) 0.283*** 3,348  0.100*** 3,967  0.183*** 2,405 

Assets (log.) 0.706*** 4,222  0.165*** 4,859  0.540*** 3,069 

Retained earnings (log.) 0.744*** 4,222  0.112** 4,859  0.632*** 3,069 

Firm age -2.830 4,222  -1.024 4,859  -1.806 3,069 

Investment (log.) 5.219*** 4,222  0.267* 4,859  4.952*** 3,069 

Competition (Yes = 1) 0.076*** 4,222  0.046*** 4,859  0.030*** 3,069 

Share of skilled workers 0.019*** 4,222  0.007*** 4,859  0.012*** 3,069 

Gender (Male = 1) 0.019 4,222  0.025** 4,859  -0.006 3,069 

Age of owner -2.783 4,222  -1.112 4,859  -1.671 3,069 

Education 0.089*** 4,222  0.003 4,859  0.087*** 3,069 

Indebtedness (log.) 2.376*** 4,222  -0.794 4,859  3.171*** 3,069 

CLUR (Yes = 1) -0.101 4,222  -0.065 4,859  -0.037 3,069 

Inspection (Yes = 1) 0.114*** 4,222  0.038*** 4,859  0.076*** 3,069 

Notes: Descriptive statistics report means of individual variables, followed by standard deviations in parentheses, 

minimum, and maximum values. NC., PC., and FC. stand for non-constraint, partial constraint, and full constraint, 

respectively. Difference of individual variables is reported by using t-test to test the null hypotheses H0: difference of 

mean is not greater than 0. *, **, and *** denote the levels of significance at 10%, 5%, and 1%, respectively. a and b 

denote partial constraint and full constraint versus non-constraint, respectively. 

Regarding interest paid on borrowed funds, partially constrained firms tend to pay 

more interests than unconstrained firms do. Further, both partially and fully constrained 

firms are inspected more frequently than their peers. Compared to fully constrained firms, 

the partially constrained are more engaged in innovation activities. This group of firms is 

also larger in size, have a higher investment level, and face more competition in the field. 

They perceive a slightly higher share of skilled workers and are run by educated owners. 

Overall, the summary statistics confirm the importance of constraint levels in the analysis. 
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4.5. Empirical results and discussion 

This section provides results regarding the impacts of credit constraints on 

innovation and innovation plans. Section 4.5.1 presents the baseline results without the 

presence of endogeneity. Section 4.5.2 demonstrates the main empirical results, showing 

outputs from both parametric and non-parametric approaches. Section 4.5.3 provides a 

discussion on the empirical results, followed by robustness checks in Section 4.5.4. 

4.5.1. Baseline results 

Table 4.5 shows the baseline results regarding the impacts of partial and full 

constraints on innovation without the presence of endogeneity. As seen, the coefficients 

of either partial or full constraint are positive but insignificant, suggesting that credit 

constraints have no statistically significant impact on firm-level innovation. The results 

might likely be biased due to no consideration of unobserved elements that affect 

innovation activities and financial constraints. As discussed previously, apart from 

independent variables in the regression of innovation, other unobserved factors in the error 

term, such as the quality of innovative projects and/or managerial skills and experience, 

might affect both the likelihood of a firm to be credit constrained and a firm’s outputs as 

innovation (e.g., Rizov, 2004). This issue is regarded as an important reason for potential 

endogeneity. As a consequence, the estimated influence of constraints on innovation will 

be biased if endogeneity of credit constraints is not addressed. This finding is consistent 

with Savignac (2008) who shows a positive association between financial constraints 

and innovation in the absence of endogeneity. 
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Table 4.5. Baseline results of the credit constraints and innovation nexus without endogeneity: Random-effects probit estimations 

Variable PC. vs. NC. and innovation (Panel A)  FC. vs. NC. and innovation (Panel B) 

Prob. S.E.  APE. S.E.  Prob. S.E.  APE. S.E. 

[1]   [2]   [3]   [4]  

Lag partial constraint 0.055 (0.052)  0.018 (0.017)       

Lag full constraint       0.005 (0.046)  0.002 (0.015) 

Lag innovation 0.418*** (0.049)  0.136*** (0.016)  0.348*** (0.047)  0.113*** (0.015) 

Assets (log.) 0.033* (0.019)  0.011* (0.006)  0.046** (0.018)  0.015** (0.006) 

Lag retained earnings (log.) 0.038* (0.020)  0.012* (0.007)  0.032 (0.020)  0.010 (0.006) 

Firm age -0.008*** (0.003)  -0.003*** (0.001)  -0.008*** (0.002)  -0.003*** (0.001) 

Investment (log.) 0.042*** (0.004)  0.014*** (0.001)  0.043*** (0.004)  0.014*** (0.001) 

Competition (Yes = 1) 0.346*** (0.072)  0.113*** (0.023)  0.234*** (0.068)  0.076*** (0.022) 

Share of skilled workers 0.805* (0.429)  0.262* (0.140)  0.729* (0.417)  0.237* (0.135) 

Gender (Male = 1) 0.154*** (0.050)  0.050*** (0.016)  0.164*** (0.048)  0.053*** (0.015) 

Age of owner -0.008*** (0.002)  -0.003*** (0.001)  -0.007*** (0.002)  -0.002*** (0.001) 

Education 0.002 (0.056)  0.001 (0.018)  0.023 (0.054)  0.007 (0.018) 

Location effects Yes   Yes   Yes   Yes  

Year effects Yes   Yes   Yes   Yes  

Observations 3,461   3,461   3,806   3,806  

Notes: Dependent variable is innovation (dummy variable, coded 1 if a firm introduced new products or new production processes, or made major improvements to existing products, 

and 0 otherwise). Random-effects probit estimations are applied. Probabilities and average partial effects (APE) of individual variables are reported, followed by standard errors in 

parentheses. NC., PC., and FC. stand for non-constraint, partial constraint, and full constraint, respectively. *, **, and *** denote the levels of significance at 10%, 5%, and 1%, 

respectively. Base: unconstrained firms. All regressions include a constant term. 
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In both Panels A and B, control variables are found to associate with innovation. 

Lag innovation is positively and significantly related to innovation, no matter how 

constrained a firm is. Similarly, the coefficient of firm size is positive and significant in 

both Panels, suggesting that the larger the firm is, the more innovation activities it is likely 

to engage in. Regarding retained earnings as an internal financing channel, the coefficient 

is positive and significant in Panel A but insignificant in Panel B. 

In terms of firm age, old firms are less likely to engage in innovation regardless 

of their credit constraints. In both Panels, the coefficient of investment is positive and 

significant, showing that firms making the investment are more likely to be innovative 

than those without investments. In the same vein, the coefficient of competition is positive 

and significant in both Panels, which suggests that those facing competition from others 

tend to be more innovative. As well, firms having a higher share of skilled workers are 

more likely to innovate no matter what group of constraints they fall into. Regarding the 

owner’s characteristics, male-owned firms are more likely to innovate, shown through 

the positive and significant coefficient in both Panels. Age of owners has the inverse 

impact, implying that older entrepreneurs are less likely to lead their firms to be more 

innovative. The educational level of owners has no significant relationship with innovation. 

4.5.2. Main results 

4.5.2.1. Results from the parametric approach: Two-stage approach 

(A) Stage 1: Estimates of the credit-constraint equation 

This section reports the results of factors affecting the probability that firms are 

constrained. Table 4.6 shows the results from the first stage. As seen, firm size has no 

significant relationship with the likelihood of being constrained regardless of the 

constraint group. The variable of retained earnings is found to have a positive 

relationship with credit constraints––either partially or fully––despite its insignificance. 
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Firm age negatively affects the likelihood of credit constraints, yet the coefficient 

remains insignificant in both Panels. 

Investment has a positive and significant relationship with the probability of 

firms to be either partially or fully constrained. The average partial effects show that 

firms increasing 1% of the investment amount are more likely to be partially constrained 

by 0.7% and fully constrained by 1.0% than those without investment. Two problems 

occuring in firms making investment have been pointed out, including adverse selection 

and moral hazard (Berger and Udell, 2002). Accordingly, lending institutions are unable 

to verify the quality of investment opportunities (adverse selection problem) or to 

certify that firms do not spend the funding on other projects (moral hazard problem). 

Hence, the higher the level of investment is, the more likely that firms are constrained. 

In terms of competition, the results show that firms facing competition are more 

likely to be partially constrained and fully constrained as well. As shown by the average 

patial effects, firms being competed by others in the same field experience a higher 

likelihood of being partially constrained by 3.4% and fully constrained by 5.5%. 

Intuitively, competition in the market might increase the difficulty of firms having access 

to credit (Fisman and Love, 2003). Berger and Udell (2006) show that market competition 

worsens credit access through lending technology. As a consequence, firms facing 

competition are more prone to be constrained than their counterparts. 

Similar to other variables discussed above (firms size, retained earnings, and firm 

age), this study finds no significant evidence of the association between the share of 

skilled workers and credit constraints. Regarding owner characteristics, the results 

suggest that male-owned firms are more likely to be constrained than female-owned 

firms––significant in the case of fully constrained firms only. The average partial effects 

show that male-owned firms hold a higher probability of being fully constrained by 2.9%. 

This finding is consistent with Barslund and Tarp (2008) and Tran and Santarelli (2013) 
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who find a significant and positive relationship between male entrepreneurs and credit 

constraints of SMEs in Vietnam. 

Conversely, the variable of the owner’s age perceives a negative linkage with credit 

constraints and is significant for fully constrained firms. Accordingly, firms run by older 

owners are less likely to be fully constrained by 0.8%. That older owners are less likely to 

encounter credit constraints is consistent with Tran and Santarelli (2013) and others, such 

as Barslund and Tarp (2008) and Hoque, Sultana, and Thalil (2016). Because of their 

experience and relationship with the lenders, older entrepreneurs appear to have their loan 

applications well-prepared and approved, making them less credit constrained. In the same 

vein, firms run by educated owners tend to face less full constraint than their peers by 3.0%. 

The result remains significant to the fully constrained only. 

It is noted that the set of instruments, including the firm’s indebtedness, certificate 

of land use right (CLUR), and inspection, is strongly correlated with credit constraints. 

First, as expected, indebtedness is significantly correlated with credit constraints, which 

is consistent with Bigsten et al. (2003). The average partial effects show that a 1% 

increase in interest payment on formal loans leads to 11.2% and 16.5% increase in the 

probability of being partially constrained and fully constrained, respectively. Second, 

firms holding the Certificate of Land Use Right (CLUR) are less likely to be constrained–

–either partially or fully––by around 3%, because in Vietnam, CLUR is considered as 

powerful collateral when lending institutions screen credit applications of firms (Rand, 

2007). As a result, those possessing CLUR are more likely to have their applications 

approved than those that do not, resulting in a decrease of the probability to be 

constrained. Third, fully constrained firms are more likely to be inspected by 7.2%. The 

relevance, validity, and power of the three instruments are reported in the next section.  
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Table 4.6. Estimates of the credit constraint equation: Random-effects probit model 

Variable 

Partial constraint (Panel A)  Full constraint (Panel B) 

Prob. APE.  Prob. APE. 

[1] [2]  [3] [4] 

Assets (log.) -0.019 

(0.023) 

-0.004 

(0.005) 

 0.020 

(0.017) 

0.007 

(0.006) 

Retained earnings (log.) 0.028 

(0.019) 

0.005 

(0.004) 

 0.009 

(0.015) 

0.003 

(0.005) 

Firm age -0.003 

(0.003) 

-0.001 

(0.001) 

 -0.003 

(0.002) 

-0.001 

(0.001) 

Investment (log.) 0.037*** 

(0.006) 

0.007*** 

(0.001) 

 0.030*** 

(0.004) 

0.010*** 

(0.001) 

Competition (Yes = 1) 0.173* 

(0.090) 

0.034* 

(0.017) 

 0.165*** 

(0.061) 

0.055*** 

(0.020) 

Share of skilled workers 0.700 

(0.509) 

0.136 

(0.099) 

 0.778 

(0.417) 

0.260 

(0.139) 

Gender (Male = 1) 0.042 

(0.062) 

0.008 

(0.012) 

 0.085* 

(0.047) 

0.029* 

(0.016) 

Age of owner -0.004 

(0.003) 

-0.001 

(0.001) 

 -0.008*** 

(0.002) 

-0.003*** 

(0.001) 

Education 0.012 

(0.070) 

0.002 

(0.014) 

 -0.090* 

(0.054) 

-0.030* 

(0.018) 

Indebtedness (log.) 0.578*** 

(0.024) 

0.112*** 

(0.003) 

 -0.493*** 

(0.025) 

-0.165*** 

(0.008) 

CLUR (Yes = 1) -0.178*** 

(0.058) 

-0.035*** 

(0.011) 

 -0.098** 

(0.044) 

-0.033** 

(0.015) 

Inspection (Yes = 1)    0.216*** 

(0.057) 

0.072*** 

(0.019) 

Location effects Yes Yes  Yes Yes 

Year effects Yes Yes  Yes Yes 

Observations 4,222 4,222  4,859 4,859 

Notes: Dependent variable is credit constraints, including partial constraint (Panel A) and full constraint (Panel B). 

Random-effects probit estimations are applied. Probabilities and average partial effects (APE) of individual 

variables are reported in both Panels, followed by standard errors in parentheses. The instrumental variables 

(indebtedness, CLUR, and inspection) are independent variables in the estimates of credit constraint equation (the 

1st stage) but instruments in the estimates of the nexus between credit constraints and innovation (the 2nd stage). *, 

**, and *** denote the levels of significance at 10%, 5%, and 1%, respectively. Base: unconstrained firms. All 

regressions include a constant term. 

 

(B) Endogeneity 

This study performs tests of endogeneity to prove the relevance and validity of 

the instruments in addressing the endogeneity of credit constraints (see Table 4.7). First, 

in Panel A that shows the endogeneity tests of credit constraints on innovation, the 

Hausman test of endogeneity shows significant 𝜒2 statistics in both columns [1] and [2] 

(P-values < 0.05), rejecting the null hypothesis that the specified independent variable 

(partial or full constraint) is exogenous. Thus, credit constraints––either partially or 

fully––are indeed endogenous and need to be instrumented. The Sargan test of over-
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identification shows insignificant 𝜒2 statistics in both columns [1] and [2] with P-values 

> 0.10, indicating that the null hypothesis cannot be rejected, and that the model is not 

over-identified. The Sargan–test statistics also imply the validity of the instruments in 

the sense that the three instruments are uncorrelated with the error term and valid to 

address the endogeneity problem (Hayashi, 2000). Further, the significant statistics 

from the LM test of under-identification in both columns [1] and [2] (P-values = 0.000) 

show a rejection of the null hypothesis that the equation is not identified (Kleibergen 

and Paap, 2006). This implies an exact identification of the equation, suggesting that 

the instruments are relevant and correlated with the endogenous variable. The 

significant Cragg-Donald Wald F-statistics of weak identification test show a rejection 

of the null hypothesis of weak instruments (Sanderson and Windmeijer, 2016), thus 

confirming an adequate power of the instruments. 

Second, in Panel B that performs the endogeneity tests of credit constraints on 

innovation plans, the Hausman test of endogeneity shows the insignificant 𝜒2 statistics in 

both columns [1] and [2] (P-values > 0.10). This suggests that the null hypothesis of an 

exogenous independent variable (partial or full constraint) cannot be rejected, or, the 

variable of credit constraints is exogenous in the analysis of innovation plans. As the Sargan 

test of over-identification reports insignificant 𝜒2 statistics in both columns [1] and [2], the 

model is exactly identified, and the instruments are valid. Similarly, as shown in Panel A, 

the LM test of under-identification yields the significant statistics in both columns [1] and 

[2] with P-values < 0.01, implying an exact identification of the model as well as the 

relevance of the instruments. Last, the significant Cragg-Donald Wald F-statistics of weak 

identification test demonstrates an adequate power of the instruments in the analysis. 
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Table 4.7. Endogeneity tests of credit constraints on innovation and innovation plans 

 Partial constraint  Full constraint 

[1]  [2] 

Panel A: Credit constraints and innovation 

Hausman test of endogeneity 𝜒2 11.255 [0.001]  4.604 [0.032] 

Sargan test of overid. 𝜒2 0.008 [0.931]  2.276 [0.321] 

LM test of underid. 𝜒2 439.950 [0.000]  208.641 [0.000] 

Cragg-Donald test of weak id. (F-stat) 270.722 [0.000]  75.094 [0.000] 

Panel B: Credit constraints and innovation plans     

Hausman test of endogeneity 𝜒2 1.559 [0.212]  0.077 [0.782] 

Sargan test of overid. 𝜒2 2.133 [0.144]  2.539 [0.281] 

LM test of underid. 𝜒2 439.950 [0.000]  208.641 [0.000] 

Cragg-Donald test of weak id. (F-stat) 270.722 [0.000]  75.094 [0.000] 

Notes: P-values are in brackets. PC. and FC. stand for partial constraint and full constraint, respectively. Base: 

unconstrained firms. The reported statistics of tests of endogeneity, over-identification, under-identification, and 

weak identification are significant if P-values < 0.10. 

(C) Stage 2: The nexus between credit constraints and innovation 

The main results regarding the impacts of credit constraints on innovation are 

demonstrated in Table 4.8. Overall, the empirical results suggest that credit constraints do 

affect innovation after controlling for firm characteristics. This study shows interesting 

findings that partial constraint positively affects the propensity of innovation, while full 

constraint has an inverse impact. The coefficients are found significant in Panel A (partial 

constraint versus non-constrain and innovation) but insignificant in Panel B (full 

constraint versus non-constraint and innovation). The average partial effects show that 

partially constrained firms have 1.7% higher likelihood of doing innovation than 

unconstrained firms (column [2]), holding other factors unchanged. The positive 

relationship between partial constraint and innovation is opposite to the hypothesis. 

As indicated in the descriptive statistics section, the partially constrained appear to 

be more engaged in innovation activities than their peers. This finding is partly consistent 

with Hewitt-Dundas (2006) and Savignac (2008) in the first estimates regarding the positive 

impact of credit constraints on the likelihood to have innovation activities. Regarding fully 

constrained firms, this study finds that they are less likely to innovate but the coefficient 

remains insignificant (column [3]). Among others, the findings are consistent with previous 

studies that financing constraints hold back innovation (Efthyvoulou and Vahter, 2016; 
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Gorodnichenko and Schnitzer, 2013). Further justifications regarding the link between two 

categories of constraints and innovation are presented in the discussion section. 

The results demonstrate a significant and positive association between lag 

innovation and the probability of firms doing innovation in both Panels A and B, implying 

that firms engaging in innovation activities in the past are more likely to continue 

innovating. Further, the results show a positive relationship between firm size, measured 

by logarithm of total assets, and innovation. This suggests that larger firms are more likely 

to engage in innovation activities, which is consistent with a study by Gorodnichenko and 

Schnitzer (2013). The size effect is positive in both Panels A and B but significant in the 

case of full constraint (Panel B). The average partial effects show that to fully constrained 

firms, a 1% increase in firm size results in a 1.5% increase in the propensity of innovation, 

holding other factors constant. 

While retained earnings remain insignificant in both Panels A and B, the positive 

coefficients imply that firms with a higher level of retained earnings tend to engage in 

innovation. Further, firm age and owner’s age significantly and negatively affect the 

probability of firms to be innovative, though the magnitudes are relatively small (less than 

1% in both Panels––holding other factors unchanged). It is suggested that mature firms 

are less likely to report innovation than newly established firms, which is in line with 

Gorodnichenko and Schnitzer (2013). Firms run by older owners are less likely to 

innovate, consistent with Hadjimanolis (2000) who shows that aging decreases the 

likelihood of firms to adopt new technologies. 

As expected, investment and competition of either partially constrained or fully 

constrained firms are positively and significantly correlated with innovation in both 

Panels. As reported from the average partial effects, a 1% increase in investment leads to 

increase the probability of performing innovation by around 1.3% in both Panels A and 

B. The findings confirm the importance of investment in a firm’s innovation performance, 
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implying that the higher the level of investment, the more likely that firms are innovative. 

A notable feature when analysing innovation at the firm level is of competition in the 

business field. The average partial effects show that competition increases the probability 

of innovation by 11.1% for partially constrained firms (column [2]) and 7.6% for fully 

constrained firms (column [4]), holding other factors unchanged. The impact of 

competition on innovation appears to be larger in the case of partially constrained firms. 

Apparently, the competition encourages innovation, which is consistent with 

Gorodnichenko and Schnitzer (2013).  

Table 4.8. Main results of the nexus between credit constraints and innovation 

Variable 

PC. vs. NC. and innovation 

(Panel A) 
 FC. vs. NC. and innovation  

(Panel B) 
Prob. APE.  Prob. APE. 

[1] [2]  [3] [4] 

Lag PC. (instrumented) 0.053** 

(0.021) 

0.017** 

(0.007) 

   

Lag FC. (instrumented)    -0.014 

(0.032) 

-0.004 

(0.010) 

Lag innovation 0.407*** 

(0.049) 

0.133*** 

(0.016) 

 0.349*** 

(0.046) 

0.113*** 

(0.015) 

Assets (log.) 0.031 

(0.019) 

0.010 

(0.006) 

 0.046** 

(0.018) 

0.015** 

(0.006) 

Lag retained earnings 

(log.) 

0.030 

(0.021) 

0.010 

(0.007) 

 0.032 

(0.020) 

0.010 

(0.006) 

Firm age -0.008*** 

(0.003) 

-0.003*** 

(0.001) 

 -0.009*** 

(0.002) 

-0.003*** 

(0.001) 

Investment (log.) 0.041*** 

(0.004) 

0.013*** 

(0.001) 

 0.043*** 

(0.004) 

0.014*** 

(0.001) 

Competition (Yes = 1) 0.342*** 

(0.072) 

0.111*** 

(0.023) 

 0.235*** 

(0.068) 

0.076*** 

(0.022) 

Share of skilled workers 0.733* 

(0.430) 

0.239* 

(0.140) 

 0.730* 

(0.417) 

0.237* 

(0.135) 

Gender (Male = 1) 0.155*** 

(0.050) 

0.050*** 

(0.016) 

 0.165*** 

(0.048) 

0.054*** 

(0.015) 

Age of owner -0.008*** 

(0.002) 

-0.003*** 

(0.001) 

 -0.007*** 

(0.002) 

-0.002*** 

(0.001) 

Education -0.004 

(0.056) 

-0.001 

(0.018) 

 0.022 

(0.054) 

0.007 

(0.018) 

Location effects Yes Yes  Yes Yes 

Year effects Yes Yes  Yes Yes 

Observations 3,461 3,461  3,806 3,806 

Notes: Dependent variable is innovation (dummy variable, coded 1 if a firm introduced new products or new 

production processes, or made major improvements to existing products, and 0 otherwise). The two-stage 

econometric approach is applied. Probabilities and average partial effects (APE) of individual variables are reported, 

followed by standard errors in parentheses. NC., PC., and FC. stand for non-constraint, partial constraint, and full 

constraint, respectively. *, **, and *** denote the levels of significance at 10%, 5%, and 1%, respectively. Base: 

unconstrained firms. All regressions include a constant term. 
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Similarly, human capital plays a key role in firm-level innovation. As presented, 

the share of skilled workers is positively and significantly correlated with the innovation 

of firms. In particular, a 1% increase of skilled workers leads to around 24% increase 

of probability that both groups of constrained firms innovate (columns [2] and [4]). 

Regarding the gender of owner, male-owned firms are more likely to innovate than women-

owned firms by 5.0% and 5.4% for partial constraint and full constraint, respectively. It has 

been evidenced that men tend to simultaneously involve in more than one business projects 

(Kalleberg and Leicht, 1991) and that men are innovators (Kirton, 1976), thus male-owned 

firms tend to be more innovative. Compared to women, men are likely to utilise a learn-

acquired system because of their motivations to achieve financial access and develop a 

revenue stream quickly (DeTienne and Chandler, 2007). Last, this study finds no significant 

evidence of the effect of the owner’s education level on innovation. 

(D) The nexus between credit constraints and innovation plans 

Table 4.9 reports the link between credit constraints and innovation plans of firms 

in the future. As shown above, there is no endogeneity of partial or full constraint on 

innovation plans. Regardless of credit constraint levels––either partially or fully, firms 

demonstrate their plans to innovate, as stated by Freeman and Soete (1997) “not to 

innovate is to die”. In columns [1] and [3], future innovation plans are regressed on partial 

and full constraints along with innovation and its one lag period. At first glance, credit 

constraints positively and significantly affect the plans of firms engaging in innovation 

activities. It means that no matter how severely constrained firms are, they still plan to 

start up new projects. 

The average partial effects (APE) show that partially constrained firms are more 

likely than unconstrained firms to consider doing new projects by around 4.8% (column 

[2]), holding other factors unchanged. Fully constrained firms also express their higher 

probability of starting up new projects or products in the near future by around 5.2% 
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(column [4]). Because innovation is a signal of firm quality (Bontems and Meunier, 

2005), constrained firms need to develop new projects or consider introducing new 

products in order to gain competitive advantages, resulting in better opportunities of long-

term survival. The findings regarding the positive connection between credit constraints 

and innovation plans imply the motivation that constrained firms engage in innovation in 

order to enhance their competitiveness and quality in the markets. 

This study finds that plans to start up new projects are positively and significantly 

affected by innovation––either current or lagged, suggesting that innovative firms appear 

to desire to do further innovations. The average partial effects report that innovative firms 

hold a higher likelihood of doing further innovation in the future by around 15% than 

non-innovative firms––either in the case of partially or fully constrained firms (columns 

[2] and [4]), holding other factors unchanged. Likewise, firms engaging in innovation 

activities in the past are more likely to make innovation plans by around 4.3% than their 

counterparts (columns [2] and [4]). The findings are consistent with McAdam, 

McConvery, and Armstrong (2004) who show evidence that firms embracing innovation 

dominate those that did not.  

It appears that SMEs, particularly those being credit constrained, are aware of 

incorporating innovation into their business strategy as an efficient way to guarantee their 

success and survival in the markets. As documented, small firms that perform innovation 

achieve higher chances of growth and survival (Cefis and Marsili, 2006). Therefore, the 

findings in this study of the positive relationship between credit constraints and 

innovation plans affirm the importance of innovation to the growth and development of 

SMEs, especially those under credit constraint conditions, to better achieve their 

competitive advantages. It implies that firms might consider familiarising themselves to 

the innovative process and strategy in order to generate their innovative capability that, 

in turn, becomes an important driver for gaining success in the market. 
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Table 4.9. Credit constraints and innovation plans: Random-effects probit estimations 

Variable 

PC. vs. NC. and 

innovation plans (Panel A) 

 FC. vs. NC. and  

innovation plans (Panel B) 

Prob.  APE.  Prob.  APE. 

[1]  [2]  [3]  [4] 

Lag partial constraint 0.156*** 

(0.054) 

 0.048*** 

(0.017) 

  

  

Lag full constraint     0.172*** 

(0.048) 

 0.052*** 

(0.015) 

Innovation (Yes = 1) 0.483*** 

(0.053) 

 0.150*** 

(0.016) 

 0.521*** 

(0.051) 

 0.158*** 

(0.015) 

Lag innovation (Yes = 1) 0.139*** 

(0.053) 

 0.043*** 

(0.016) 

 0.144*** 

(0.050) 

 0.044*** 

(0.015) 

Firm characteristics Yes  Yes  Yes  Yes 

Owner characteristics Yes  Yes  Yes  Yes 

Location effects Yes  Yes  Yes  Yes 

Year effects Yes  Yes  Yes  Yes 

Observations 3,461  3,461  3,806  3,806 

Notes: Dependent variable is innovation plans (dummy variable, coded 1 if a firm planned to start up new projects or 

products in the near future, and 0 otherwise). Random-effects probit estimations are applied. Probabilities and average 

partial effects (APE) of individual variables are reported, followed by standard errors in parentheses. Firm 

characteristics include assets (log.), lag retained earnings (log.), firm age, investment (log.), competition, and share 

of skilled workers. Owner characteristics include gender, age, and education level. NC., PC., and FC. stand for non-

constraint, partial constraint, and full constraint, respectively. *, **, and *** denote the levels of significance at 10%, 

5%, and 1%, respectively. Base: unconstrained firms. All regressions include a constant term. 
 

4.5.2.2. Results from the non-parametric approach: Propensity Score Matching 

This section provides results from a non-parametric approach: propensity score 

matching. In this section, the impacts of credit constraints on innovation and innovation plans 

are discussed through baseline estimates of PSM and regressions on matched samples. 

(A) The nexus between credit constraints and innovation 

As discussed in the previous section, the potential endogeneity of partial or full 

constraint on innovation might lead to biased estimates if endogeneity is not addressed. 

Therefore, this study uses a non-parametric approach of propensity score matching as 

another angle to control for observed time-variant factors that might have simultaneous 

impacts on both credit constraints and innovation. The baseline results of partial or full 

constraint vis-à-vis innovation association using PSM are reported in Table 4.10. The 

method corrects for biased estimates by using the nearest neighbour procedure with four 

nearest matches per treated observation with replacement. 
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Panel A shows the comparison of probability to innovate between partially 

constrained firms or treated firms and their untreated counterparts that remain 

unconstrained. Other control variables in terms of firm and owner characteristics are 

included in the PSM technique. As a result, the average treatment effect (ATE) reports a 

5.6% higher probability of partially constrained firms to engage in innovation than their 

peers. Yielding a similar result, the average treatment effect on the treated (ATET) shows 

that partially constrained firms are more likely to innovate than unconstrained firms by 

4.5%. The results once affirm the estimates in the previous section based on the two-stage 

approach regarding the positive association between partial constraint and innovation. 

Panel B reports the difference in innovation probability between fully constrained 

firms and the unconstrained. Overall, fully constrained firms have a lower likelihood of 

engaging in innovation than their peers, suggesting that full constraint holds back 

innovation, despite the insignificant coefficient of the average treatment effect (ATE). 

Although the coefficient of such the difference is not well-determined, the results once 

affirm the earlier findings that full constraint hampers innovation. The average treatment 

effect on the treated (ATET) yields a negative result as well. The economic size of both 

ATE and ATET in this case (Panel B) is relatively small (smaller than 1%). 

Table 4.10. Credit constraints and innovation: Baseline from PSM estimates 

 PC. vs. NC. and 

innovation  

 FC. vs. NC. and 

innovation  

(Panel A)  (Panel B) 

Average treatment effect (ATE) 0.056*** (0.020)  -0.006 (0.016) 

Average treatment effect on the treated (ATET) 0.045** (0.020)  -0.008 (0.017) 

Total observations 3,461   3,806  

Treated observations (lag constraint) 1,054   1,399  

Notes: Dependent variable is innovation (dummy variable, coded 1 if a firm introduced new products or new 

production processes, or made major improvements to existing products, and 0 otherwise). Propensity Score 

Matching estimations are applied. Four matches per treated. Abadie-Imbens (AI) robust standard errors are in 

parentheses. NC., PC., and FC. stand for non-constraint, partial constraint, and full constraint, respectively. *, **, 

and *** denote the levels of significance at 10%, 5%, and 1%, respectively. Base: unconstrained firms. 

 

Table 4.11 demonstrates the link between credit constraints and innovation on a 

matched sample. A panel matched dataset is generated from each individual matched 
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round. As presented in the research method section, this study implements PSM for every 

single year of data in order to match those being constrained with those being 

unconstrained based on their specific characteristics. After that, all unmatched firms are 

dropped to generate a sample of constrained firms (treated) versus unconstrained firms 

(controls). This PSM approach allows the study to control for initial conditions of both 

treated and control observations by taking into account their observed characteristics, then 

match the treated group with the control group based on their propensity scores. In this 

study, partial constraint and full constraint are considered separately. Random-effects probit 

models are run on the ultimately matched dataset to discover the difference of innovation 

probability between constrained firms (treated) and unconstrained firms (controls). 

Once, the results show a positive and significant impact of partial constraint on 

firm-level innovation, suggesting that partially constrained firms (treated) are more 

likely to innovate than their unconstrained peers (controls). The average partial effects 

(APE) report a 4.1% higher probability of partially constrained firms doing innovation 

than unconstrained firms, holding other factors unchanged. The underlying reasons 

regarding the different impacts of partial and full constraints on innovation are 

discussed in the next section. 

Adversely, full constraint holds a negative coefficient, implying an inverse 

relationship between full constraint and innovation. This estimate is consistent with that 

yielded from the two-stage approach. In general, fully constrained firms are less likely to 

engage in innovation as this group of firms is unable to have access to formal credit. 

Further, as demonstrated in the descriptive statistics section, fully constrained firms appear 

not to maintain adequate retained earnings for their business activities, while innovation 

has been shown to mostly rely on internal financing (e.g., Efthyvoulou and Vahter, 2016). 

This feature of fully constrained firms explains their inverse association with innovation. 
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Table 4.11 shows a significant and positive coefficient of innovation in the last 

period in both Panels. This implies that firms implementing innovative projects in the past 

are more likely to innovate than their peers. The average partial effects of lag innovation 

range from 10.2% for fully constrained firms to 20.1% for partially constrained firms, 

holding other factors constant. Similarly, retained earnings hold a positive relationship with 

innovation. Accordingly, a 1% increase in retained earnings leads to an increase in the 

probability that partially and fully constrained firms innovate by 3.8% and 0.2%, 

respectively. However, the coefficient is significant in the case of partial constraint only. In 

sum, the results once confirm the main findings, in which innovation is positively affected 

by partial constraint but negatively affected by full constraint. The link is well-determined 

in the case of partial constraint only. 

Table 4.11. Credit constraints and innovation: A matched sample 

Variable 

PC. vs. NC. and innovation 

(Panel A) 

 FC. vs. NC. and innovation 

(Panel B) 

Prob.  APE.  Prob.  APE. 

[1]  [2]  [3]  [4] 

Lag partial constraint 0.114** 

(0.053) 

0.041** 

(0.019) 

   

Lag full constraint    -0.001 

(0.049) 

-0.000 

(0.016) 

Lag innovation (Yes = 1) 0.563*** 

(0.054) 

0.201*** 

(0.018) 

 0.313*** 

(0.051) 

0.102*** 

(0.016) 

Lag retained earnings (log.) 0.106*** 

(0.017) 

0.038*** 

(0.006) 

 0.007 

(0.022) 

0.002 

(0.007) 

Year effects Yes Yes  Yes Yes 

Location effects Yes Yes  Yes Yes 

Treated observations 1,054 1,054  1,399 1,399 

Control observations 1,607 1,607  1,763 1,763 

Notes: Dependent variable is innovation (dummy variable, coded 1 if a firm introduced new products or new 

production processes, or made major improvements to existing products, and 0 otherwise). Random-effects probit 

estimations are applied on a matched sample of treated and control observations. NC., PC., and FC. stand for non-

constraint, partial constraint, and full constraint, respectively. Probabilities and average partial effects (APE) of 

individual variables are reported, followed by standard errors in parentheses. *, **, and *** denote the levels of 

significance at 10%, 5%, and 1%, respectively. Base: unconstrained firms. All regressions include a constant term. 
 

(B) The nexus between credit constraints and innovation plans 

Table 4.12 reports the results of how credit constraints affect innovation plans 

using PSM. Similar to the previous section in terms of the credit constraints vis-à-vis 
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innovation link, the PSM approach in this section applies the nearest neighbour procedure 

with a replacement for four matches per treated observation. Control variables regarding 

firm and owner characteristics are included. Panels A and B demonstrate the association 

between partial constraint and full constraint, respectively, and innovation plans from 

the baseline estimates. In both Panels, credit constraints––either partially or fully––are 

positively and significantly associated with innovation plans. The findings are 

consistent with those in the earlier section given the two-stage approach. 

As shown, the average treatment effects yield positive coefficients and 

significance at 1% in both Panels. This implies that as compared to unconstrained firms, 

partially constrained firms perceive 7.1% higher likelihood of starting up new innovative 

projects or products, while fully constrained firms are more likely to plan innovation 

activities than unconstrained firms by 4.6%. Meanwhile, the average treatment effects on 

the treated yield the difference of probability that partially and fully constrained firms 

plan to implement new projects by 8.3% and 5.9%, correspondingly. All in all, 

constrained firms demonstrate their plans to start up new innovative projects or products 

in the near future for their survival, as highlighted by Cefis and Marsili (2006). 

Table 4.12. Credit constraints and innovation plans: Baseline from PSM estimates 

 PC. vs. NC. and  

innovation plans 

 FC. vs. NC. and  

innovation plans 

(Panel A)  (Panel B) 

Average treatment effect (ATE) 0.071*** (0.018)  0.046*** (0.016) 

Average treatment effect on the treated (ATET) 0.083*** (0.021)  0.059*** (0.017) 

Total observations 3,461   3,806  

Treated observations (lag constraint) 1,054   1,399  

Notes: Dependent variable is innovation plans (dummy variable, coded 1 if a firm planned to start up new projects 

or products in the near future, and 0 otherwise). Propensity Score Matching estimations are applied. Four matches 

per treated. Abadie-Imbens (AI) robust standard errors are in parentheses. NC., PC., and FC. stand for non-

constraint, partial constraint, and full constraint, respectively. *, **, and *** denote the levels of significance at 

10%, 5%, and 1%, respectively. Base: unconstrained firms. 
 

Table 4.13 shows the impact of partial and full constraints on innovation plans 

based on a matched sample. Overall, credit constraints are positively associated with 

innovation plans, which confirms the earlier estimates that credit constraints have a 



 

202 

positive effect on innovation plans. The positive coefficients in both Panels imply that 

partially and fully constrained firms tend to make innovation plans relative to 

unconstrained firms. The average partial effects show that holding other factors constant, 

partially constrained firms have 7.1% higher probability to plan to start up new innovative 

projects than their unconstrained peers (Panel A), while fully constrained firms perceive 

5.9% higher likelihood of planning innovation (Panel B). 

Table 4.13. Credit constraints and innovation plans: A matched sample 

Variable 

PC. vs. NC. and  

innovation plans (Panel A) 

 FC. vs. NC. and  

innovation plans (Panel B) 

Prob.  APE.  Prob.  APE. 

[1]  [2]  [3]  [4] 

Lag partial constraint 0.204*** 

(0.056) 

0.071*** 

(0.019) 

   

Lag full constraint    0.018*** 

(0.049) 

0.059*** 

(0.016) 

Lag innovation (Yes = 1) 0.277*** 

(0.058) 

0.097*** 

(0.020) 

 0.244*** 

(0.052) 

0.080*** 

(0.017) 

Lag retained earnings (log.) 0.149*** 

(0.019) 

0.052*** 

(0.007) 

 0.160*** 

(0.020) 

0.052*** 

(0.006) 

Year effects Yes Yes  Yes Yes 

Location effects Yes Yes  Yes Yes 

Treated observations 1,054 1,054  1,399 1,399 

Control observations 1,607 1,607  1,763 1,763 

Notes: Dependent variable is innovation plans (dummy variable, coded 1 if a firm planned to start up new projects 

or products in the near future, and 0 otherwise). Random-effects probit estimations are applied on a matched sample 

of treated and control observations. Probabilities and average partial effects (APE) of individual variables are 

reported, followed by standard errors in parentheses. NC., PC., and FC. stand for non-constraint, partial constraint, 

and full constraint, respectively. *, **, and *** denote the levels of significance at 10%, 5%, and 1%, respectively. 

Base: unconstrained firms. All regressions include a constant term. 
 

Lag innovation significantly and positively affects innovation plans, consistent 

with earlier estimates. In particular, firms having innovation in the past are more likely 

to make innovation plans by 9.7% for those in the partial constraint group (Panel A) 

and 8.0% for those in the full constraint group (Panel B), holding other factors 

unchanged. Retained earnings also yield positive coefficients, implying that firms with 

a higher level of retained earnings tend to obtain a higher probability of making 

innovation plans by 5.2% in both cases of partial and full constraints. This financing 

source is considered a major driver for firms to either engage in innovation activities or 

make innovation plans. In summary, the findings of a positive relationship between 
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partial or full constraint with innovation plans once affirm the importance of innovative 

strategy and orientation in boosting the firm’s competitiveness.  

 (C) Testing the validity of matching assumptions 

Major assumptions of PSM are tested in order to check the validity of matching. 

Balancing tests 

Balancing tests based on the propensity score are demonstrated in Tables 4.14 

and 4.15. This test relies on the observed characteristics of firms to check the balance 

of covariates for becoming partially constrained (Table 4.14) or fully constrained (Table 

4.15) after obtaining the estimated propensity score. 

Table 4.14. Test of covariate balancing and absolute bias reduction before and after matching: 

Partially constrained firms and unconstrained firms––nearest neighbour matching 

This test compares the balance if characteristics between the treated (partially or 

fully constrained firms) and the control (unconstrained firms) have close propensity 

Variable Sample 
Mean 

% bias 
% reduct. 

of bias 
t-test 

Treated Control 

Lag innovation Unmatched 0.650 0.465 37.8  10.15*** 

 Matched 0.650 0.665 -3.0 92.0 -0.71 

Assets (log.) Unmatched 14.295 13.650 35.0  9.60*** 

 Matched 14.295 14.252 2.3 93.3 0.53 

Lag retained earnings 

(log.) 

Unmatched 12.102 11.415 41.0  11.56*** 

Matched 12.102 12.067 2.1 94.9 0.45 

Firm age Unmatched 14.124 16.919 -28.7  -7.48*** 

 Matched 14.124 14.151 -0.3 99.0 -0.07 

Investment (log.) Unmatched 8.425 5.088 57.2  15.61*** 

 Matched 8.425 8.436 -0.2 99.7 -0.04 

Competition (Yes = 1) Unmatched 0.892 0.848 13.2  3.47*** 

Matched 0.892 0.890 0.5 96.3 0.12 

Share of skilled workers Unmatched 0.036 0.021 26.0  7.23*** 

Matched 0.036 0.033 5.2 80.1 1.11 

Gender (Male = 1) Unmatched 0.676 0.649 5.6  1.52 

 Matched 0.676 0.663 2.7 51.8 0.62 

Age of owner Unmatched 45.364 47.787 -23.1  -6.23*** 

 Matched 45.364 45.308 0.5 97.7 0.12 

Education Unmatched 0.343 0.258 18.4  5.07*** 

 Matched 0.343 0.343 -0.1 99.4 -0.02 

Location (Urban = 1) Unmatched 0.303 0.346 -9.3  -2.50** 

 Matched 0.303 0.296 1.5 83.6 0.36 

Notes: Average treatment effect on the treated (ATET) is reported. % bias and % reduction of bias are reported. 

Difference of individual variables is reported by using t-test to test the null hypotheses H0: difference of mean is not 

greater than 0. *, **, and *** denote the levels of significance at 10%, 5%, and 1%, respectively. 
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scores. In both Tables, the matching approach succeeds in making the means of the 

treated covariates close to those of the control covariates for all the variables. In almost 

all variables, the means of the treated covariates appear to be larger than those of the 

control group after the match. Table 4.14 shows that the treated group (partially 

constrained firms) perceives higher means of covariates (including firm size, retained 

earnings, competition, the share of skilled workers, the gender, age of owner, and 

location) than those of the control group (unconstrained firms). 

Meanwhile, as reported in Table 4.15, the means of covariates of the treated group 

(fully constrained firms) remain higher than those of the control group (unconstrained 

firms), holding for lag innovation, firm size, retained earnings, competition, the gender of 

owner, age of owner, and location. 

Table 4.15. Test of covariate balancing and absolute bias reduction before and after matching: 

Fully constrained firms and unconstrained firms––nearest neighbour matching 

Variable Sample 
Mean 

% bias 
% reduct. 

of bias 
t-test 

Treated Control 

Lag innovation Unmatched 0.520 0.465 10.9  3.24*** 

 Matched 0.520 0.516 0.8 92.4 0.22 

Assets (log.) Unmatched 13.768 13.650 6.8  2.02** 

 Matched 13.768 13.741 1.5 77.5 0.42 

Lag retained earnings 

(log.) 

Unmatched 11.462 11.415 3.1  0.93 

Matched 11.462 11.461 0.1 96.9 0.03 

Firm age Unmatched 15.779 16.919 -11  -3.24*** 

 Matched 15.779 15.843 -0.6 94.4 -0.17 

Investment (log.) Unmatched 5.514 5.088 7.4  2.21** 

 Matched 5.514 5.524 -0.2 97.8 -0.04 

Competition (Yes = 1) Unmatched 0.882 0.848 10.1  2.96*** 

 Matched 0.882 0.880 0.6 94.3 0.16 

Share of skilled workers Unmatched 0.026 0.021 10.1  3.01*** 

 Matched 0.026 0.027 -0.9 91.2 -0.22 

Gender (Male = 1) Unmatched 0.668 0.649 3.9  1.17 

 Matched 0.668 0.665 0.6 84.7 0.16 

Age of owner Unmatched 46.805 47.787 -9.5  -2.80*** 

 Matched 46.805 46.663 1.4 85.5 0.36 

Education Unmatched 0.254 0.258 -0.9  -0.27 

 Matched 0.254 0.258 -0.8 13.9 -0.21 

Location (Urban = 1) Unmatched 0.423 0.346 15.9  4.75*** 

 Matched 0.423 0.422 0.2 98.6 0.06 

Notes: Average treatment effect on the treated (ATET) is reported. % bias and % reduction of bias are reported. 

Difference of individual variables is reported by using t-test to test the null hypotheses H0: difference of mean is not 

greater than 0. *, **, and *** denote the levels of significance at 10%, 5%, and 1%, respectively. 
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Obviously, the matching is efficient in making the covariates of both groups close 

to each other. The reduction of bias as a widely used balancing check is shown to 

demonstrate the appropriateness of the PSM in making the means of the treated covariates 

as close as possible to those of the control covariates after the match. Apparently, the 

matching method succeeds in reducing bias in almost all variables effectively. Figures 4.4 

and 4.5 illustrate the propensity scores of partial or full constraint (the treated), 

respectively, versus non-constraint (the control). This again confirms the success of 

matching in making the two groups balance or similar for comparison. 

Figure 4.4. Propensity scores of partial constraint (treated) and non-constraint (control) before 

and after matching 

  

 

Figure 4.5. Propensity scores of full constraint (treated) and non-constraint (control) before and 

after matching 
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Overlap or common support condition 

Figure 4.6 plots the distributions of the propensity scores to check the overlap 

between constrained firms (treated) and unconstrained firms (control). 

Figure 4.6. Overlap in propensity scores of treated and control groups 

Partial constraint versus non-constraint 

 

  

Full constraint versus non-constraint 
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As illustrated, in both cases (partial constraint versus non-constraint and full 

constraint versus non-constraint), the overlaps between every single set appear to have 

an inverse association with propensity scores, implying that they become large when 

the two groups perceive small propensity scores and vice versa. In the case of partial 

constraint, the overlap remains relatively big when propensity scores range from 0.1 to 

around 0.5. Meanwhile, the overlap in the case of full constraint is considered large 

when propensity scores fall between 0.3 and 0.45. Apparently, the two cases affirm that 

the matching method with replacement succeeds in providing the best matches. 

4.5.3. Discussion 

This section discusses the difference of the relationship between two types of 

constraints and innovation: a positive relationship in the case of partially constrained 

firms and a negative relationship in the case of fully constrained firms. In Table 4.16, 

several unique features are performed, including growth and internal funding, of 

constrained firms, which enables the author to further explain the relationship between 

two categories of constraints and innovation. Among others, partially constrained firms 

maintain their internal funding better as well as perceive higher growth potential. 

4.5.3.1. Partial constraint and innovation: A positive nexus 

This study explains the positive association between partial constraint and 

innovation based on three major points. First, these constrained firms do mostly rely on 

internal financing for their business operations, including innovation activities, consistent 

with earlier studies (Hottenrott and Peters, 2012; Efthyvoulou and Vahter, 2016). Debt or 

new equity securities is an uncertain financing source for new projects because innovation 

may contain risks and take a long time to success. The transaction cost theory and the 

agency theory suggest that debt is a major impediment to innovations due to high 
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transaction costs (Jensen and Meckling, 1976). In turn, the high risk of innovation 

activities and the presence of information asymmetries lead to debt-financing problems. 

Further, the Pecking Order theory (Myers, 1984) shows that firms first seek 

retained earnings to finance their businesses. Accordingly, in the case of this study, 

retained earnings and other internally generated funds from profits are more favourable 

for firms to carry out their innovation projects. Table 4.16 shows that holding other 

factors unchanged, partially constrained firms obtain a higher level of internal funding 

from their net profits than unconstrained firms by 14.8%.34 Possibly this is the main 

source that constrained firms rely on to fund their businesses, including innovation, as 

highlighted by Efthyvoulou and Vahter (2016) and Gorodnichenko and Schnitzer 

(2013): innovation is always financed internally by retained profits. The availability of 

internal financing sources can relax external financial constraints for firms to innovate. 

It is noted that partially constrained firms are still able to obtain credit in the formal 

markets although the amount is insufficient to meet their credit demands. Thus, along 

with formal credit, partially constrained firms perceive an alternative of internal funding 

for their innovative projects. 

Growth potential is viewed as the second underlying reason for the positive 

association between constraints and innovation. The partially constrained are more 

dynamic with higher potential for revenue growth, implying that this group might be in 

the growth and expansion stage of the firm’s life cycle. As stated, “The faster a firm’s 

sales are increasing, the more confidence it will have about its ability to secure the 

benefits from uncertain R&D projects, and the more patience it can afford to show in 

waiting for these benefits” (Mueller, 1967, p.73). Hirshleifer, Low, and Teoh (2012) 

find that the growth of firms drives their innovation activities, shown through the 

 
34 Due to data unavailability of new equity, internal funding is estimated from a firm’s net profits only. 
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positive relationship between sales and the number of patents. It can be explained that 

firms with high growth opportunities tend to have cash accumulated for their future 

activities and that cash-rich firms are more likely to innovate. In sum, firm growth 

generates greater economic reward as well as the incentive from innovation activities. 

As a result, growing firms are more likely to innovate than their peers.  

Table 4.16. Credit constraints, internal funding, and growth 

Variable 
Internal funding  Growth 

[1]        [2]            [3] [4] 

Lag partial 

constraint 

0.148** 

(0.059) 

  0.071*** 

(0.024) 

 

Lag full constraint  -0.025 

(0.050) 

 0.014 

(0.018) 

Lag profit (log.) 0.613*** 

(0.019) 

0.557*** 

(0.018) 

  

Lag growth (log.)   -0.000 

(0.020) 

-0.012 

(0.013) 

Location effects Yes Yes Yes Yes 

Year effects Yes Yes Yes 

3,461 

Yes 

3,806 Observations 3,461 3,806 

 
Diff.  t-stat.  Diff.  t-stat.  

 [5]  [6]  [7]  [8]  

PC. vs. NC. 0.744*** 

(0.063) 

 11.869  0.084*** 

(0.021) 

 4.050  

FC. vs. NC. 0.112** 

(0.052) 

 2.165  0.042** 

(0.020) 

 2.142  

PC. vs. FC. 0.632*** 

(0.068) 

 9.231  0.042* 

(0.030) 

 1.417  

Notes: Internal funding is represented by the firm’s net profits. Growth is calculated as 𝐺𝑟𝑜𝑤𝑡ℎ𝑖,𝑡 = ∆𝑅𝑒𝑣𝑒𝑛𝑢𝑒𝑖,𝑡 =

𝑅𝑒𝑣𝑒𝑛𝑢𝑒𝑖,𝑡 − 𝑅𝑒𝑣𝑒𝑛𝑢𝑒𝑖,𝑡−1. NC., PC., and FC. stand for non-constraint, partial constraint, and full constraint firms, 

respectively. Cell values represent regression coefficients of individual variables, followed by standard errors are in 

parentheses. *, **, and *** denote the levels of significance at 10%, 5%, and 1%, respectively. Base: unconstrained 

firms. All regressions include a constant term. Difference of individual variables is reported by using t-test to test the 

null hypotheses H0: difference of mean is not greater than 0. 

Third, in the presence of credit constraints, the decision of making innovation 

allows firms to increase their quality and competitiveness to survive in the markets. 

Compared to unconstrained and fully constrained firms, the partially constrained appear 

to encounter more competition as analysed in the previous section. Under the competition 

pressure, partially constrained firms are motivated to engage in innovation to remain their 

survival in the markets. The earlier empirical results show that competition significantly 
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and positively affects the engagement in innovation, consistent with Gorodnichenko and 

Schnitzer (2013) who show a positive effect of competition on innovation incidence. 

Further, constrained firms decide to innovate as an efficient way to lower their exit risk, 

as suggested by Pérez, Llopis, and Llopis (2004) that firms investing in innovation 

perceive 57% lower exit risk than their peers. This is consistent with previous studies that 

Cefis and Marsili (2006) who confirm a positive relationship between innovation and the 

survival of both established and mature firms by improving their extant capabilities. 

Apparently, that partially constrained firms tend to perform a higher propensity 

of innovation is explained by their typical characteristics of higher levels of internal 

funding and growth potential, as compared to unconstrained and fully constrained 

groups. Further, as partially constrained firms also face more competition, they are 

seemingly forced to innovate to survive in the markets. 

4.5.3.2. Full constraint and innovation: A negative nexus 

As shown in the previous section, fully constrained firms are less likely to 

innovate than unconstrained firms and partially constrained firms, though the evidence is 

insignificant. The findings are consistent with earlier studies (e.g., Ayyagari, Demirgüç-

Kunt, and Maksimovic, 2011; Canepa and Stoneman, 2007; Mohnen et al., 2008). 

Theoretically, innovative projects can be funded from external sources (e.g., bank 

loans, informal credit, etc.) and internal sources (retained earnings and new equity). 

Different from the partially constrained, fully constrained firms are completely unable to 

obtain credit in the formal markets, which limits their opportunities to implement 

innovative projects. In this case, informal credit might be an alternative; however, the 

informal markets provide credit in the short term with a small amount. Thus, informal 

credit appears not suitable for long-term activities like innovation. Ideally, it is better to 

finance innovation from an internal source to avoid the costs of external funding caused 
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by information asymmetries (Efthyvoulou and Vahter, 2016). However, fully constrained 

firms fail to reach these two cases (external and internal financing): (i) as defined, these 

firms are unable to access bank loans; and (ii) they remain a lower level of retained 

earnings from profits than unconstrained firms (Table 4.16). Thus, this group of firms is 

less likely to perform innovation than their peers. This finding is consistent with and 

Gorodnichenko and Schnitzer (2013) and Efthyvoulou and Vahter (2016) who 

emphasise that firms with limited internal funds tend to experience more difficulty in their 

innovation activities. Due to their limited financing, fully constrained firms might have 

to decide to leave innovation projects on the shelf (Hottenrott and Peters, 2012). 

Apparently, financial barriers are likely to affect a firm’s innovation performance. 

All in all, partially constrained firms tend to obtain a higher level of growth 

potential and internal funding, which might be favourable conditions for them to perform 

innovation. Adversely, fully constrained firms appear not to maintain adequate internal 

funding for their innovation. 

4.5.4. Robustness checks 

To check the robustness of the main results, this study applies the extended two-

stage least squares (2SLS) estimation of the fixed-effects and first-differences panel data 

models (Hsu, Wang, and Wu, 2013; Murro, 2013). Results are documented in Table 4.17. 

This research pays attention to the independent variable of interest––credit constraints––

that is endogenous with innovation. It is found that the link between credit constraints and 

innovation is largely similar to the main results shown in previous sections. When 

applying the extended 2SLS, this study uses the same set of instrumental variables as in 

the instrumentation specifications to address the endogeneity issue of credit constraints. As 

shown, this method yields significant and positive coefficient of partial constraint (Panel 

A), and significant but negative coefficients of full constraint (Panel B), which is consistent 

with the main findings regarding the impacts of two constraint groups on innovation. 
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In this study, the 2SLS method is not considered as the main specification for 

several reasons. First, as discussed in the research method section, using the fixed-

effects approach yields downward biased coefficients of the lagged dependent variable, 

shown by the negative correlation between the lagged innovation and the current 

innovation. Second, the two main variables in this study––credit constraints and 

innovation––are all binary; hence, the 2SLS approach appears to be inappropriate since 

it mostly works in the case of continuous variables. Third, using 2SLS does not enable 

the study to estimate the average partial effects of credit constraints on innovation. 

These justifications once again confirm the preference of random-effects estimations in 

the two-stage approach. 

Table 4.17. Robustness checks: Extended 2SLS with fixed effects 

Variable 

PC. vs. NC. and innovation  

(Panel A) 

 FC. vs. NC. and innovation  

(Panel B) 

Coef. S.E.  Coef. S.E. 

Lag partial constraint 0.140*** (0.052)    

Lag full constraint    -0.146** (0.065) 

Lag innovation (Yes = 1) -0.218*** (0.021)  -0.214*** (0.019) 

Assets (log.) -0.009 (0.011)  0.018* (0.010) 

Firm age -0.003** (0.001)  -0.003*** (0.001) 

Investment (log.) 0.010*** (0.002)  0.010*** (0.002) 

Competition (Yes = 1) 0.097*** (0.027)  0.048* (0.025) 

Share of skilled workers 0.186 (0.202)  0.282 (0.202) 

Gender (Male = 1) 0.005 (0.027)  0.008 (0.026) 

Age of owner -0.002 (0.002)  -0.000 (0.001) 

Education 0.033 (0.025)  0.023 (0.024) 

Location effects Yes   Yes  

Year effects Yes   Yes  

Observations 3,358   3,719  

Notes: Dependent variable is innovation (dummy variable, coded 1 if a firm introduced new products or new 

production processes, or made major improvements to existing products, and 0 otherwise). NC., PC., and FC. stand 

for non-constraint, partial constraint, and full constraint, respectively. Results are reported from the second stage of 

the extended 2SLS approach using the command xtivreg2 in STATA. Cell values represent regression coefficients 

of individual variables, followed by standard errors in parentheses. *, **, and *** denote the levels of significance 

at 10%, 5%, and 1%, respectively. Base: unconstrained firms. All regressions include a constant term. 

 

4.6. Conclusion 

This study explores data from five biennial rounds of the Vietnam SME Survey 

to answer the second research question on how credit constraints affect innovation at the 
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firm level. This research contributes to the literature by showing the importance of 

classifying firms into unconstrained, partially constrained, and fully constrained, in order 

to avoid the misleading results imposed on the middle class of constraints. This is the first 

study to analyse the impacts of categorical credit constraints on the propensity of 

innovation and further analyse how credit constraints affect innovation plans. By applying 

the two-stage econometric strategy to correct for the endogeneity problems and the PSM 

method to control for initial conditions of partially or fully constrained firms (treated) and 

unconstrained firms (controls), this study avoids biased estimates arisen from unobserved 

heterogeneity factors that affect both credit constraints and innovation. 

The empirical results are intriguing in both parametric approach (the two-stage 

method) and non-parametric approach (the PSM technique). This study shows evidence 

that credit constraints affect firm-level innovation after controlling for firm specific 

characteristics. Specifically, compared to unconstrained firms, partially constrained 

firms are more likely to innovate. The paper might report that fully constrained firms 

are less likely to be innovative than unconstrained firms though the relationship remains 

insignificant. The impact differences between two groups of constrained firms on 

innovation derive from their different characteristics. First, partially constrained firms 

maintain internal funding from profits better than fully constrained, which facilitates them 

to engage in innovation activities. Second, they perceive better growth potential than the 

fully constrained, showing that they tend to engage in more innovation activities. This study 

also finds that lagged innovation significantly and positively affects innovation in the 

current period. All in all, no matter how severely constrained firms are, they demonstrate 

their plans to start up new projects in the future. The associations between both levels of 

constraints and future innovation are significant in the specifications. 

The results highlight that constrained firms do need to innovate to increase their 

quality and competitiveness to survive in the markets, especially in the globalisation 
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context. Although credit constraint––in the case of partially constrained firms––is found 

to foster the firm’s innovation, this impact is unanticipated to last for the long term. If 

partially constrained firms rely on internal funding from profits to finance their innovative 

projects, they are subject to high risk when the markets are unfavourable for their 

business. External shocks from the markets may have either direct or indirect impacts on 

firm performances, thus decreasing their earnings. Therefore, in the long term, formal 

credit markets should be considered as one of the main financing channels to support 

SME’s innovation, particularly for those having limited internal funding (Gorodnichenko 

and Schnitzer, 2013). Reforms in the banking and finance sector, such as relaxing 

conditions in collateral, interest rates, or lending procedure, might be considered to 

facilitate SMEs to have better access to credit. 

In addition, as innovation in the future is affected by current innovation, 

technological supports in information, technology, and guidance from the government 

and associations (e.g., the Vietnam Association of Small and Medium Enterprises) are 

important for SMEs to enhance their capacity. Firms might consider developing their 

innovation strategy so that they can implement their innovation plans better as well as 

manage innovation more effectively. 

This study suggests additional rooms for further research. As this paper only 

focuses on the linkage between constraints in the formal credit markets and innovation, 

future studies might consider investigating the influences of different financing sources, 

such as formal credit, informal credit, internal funding, etc., on innovation. Further, the 

relationship among financing, innovation, and firm growth might be of interest in future 

studies. Due to data limitations, this paper does not investigate the association between 

credit constraints and innovation at different stages of the firm life cycle, which opens a 

room for further research to look at this aspect. 
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Chapter 5 

Credit Constraints and Labour Productivity 

of SMEs in Vietnam 

5.1. Introduction 

This chapter aims to address the third research question of the thesis: “How do 

credit constraints affect labour productivity of SMEs in Vietnam?”. 

Productivity refers to the proportion at which inputs are transformed into output 

to demonstrate the production relationship between inputs and outputs (Mahmood, 2008). 

The success of political economic reforms in Vietnam ushered under Doi Moi has been 

shown through several economic indicators, such as annual GDP growth rate reached, on 

average, 6.8% in the period 1990–2015. According to ILO (2018), as a labour-intensive 

market, Vietnam has benefited from a relatively young and dynamic labour force, shown 

through a rapid increase of the working age population from 33 million in 1990 to 57 

million persons in 2017. The abundant labour supply has contributed to the national socio-

economic development: in the period 1990–2017, on average, the ratio of employment to 

population remained around 75%, the unemployment rate was relatively low at 1.90%, 

and the annual GDP per person employed was US$6,621. 

Despite such the abundant labour supply, the quality of the labour force in 

Vietnam has remained modest (ILO, 2018). In 2017, the ratio of employees with 

qualifications to total labour force was 23.7%, while the share of employees holding a 

bachelor’s degree or higher occupied only 9.1% of the labour force. The proportions of 

those completing the primary vocational program and middle-level vocational program 

reached at 3.5% and 5.4%, respectively. Unskilled workers remained at the highest 

proportion of total labour force with approximately 62%. This might explain why labour 



 

216 

productivity of Vietnam in the period 2012–2016 increased by US$1,650 (PPP) only, 

which was $850 lower than that of other countries in the region. Therefore, improving the 

employment quality as well as boosting the current low level of labour productivity in 

Vietnam has been regarded as a challenge for the government, especially in the context 

of international competition and rapid increase of integration: this offers an interesting 

laboratory context for this study. 

The extant literature has documented that inadequate financial 

development hinders firms from enhancing their productivity (Ayyagari, Demirgüç-

Kunt, and Maksimovic, 2012). As such, prior studies have shown a negative financial 

constraint-productivity relationship (e.g., Ali, Deininger, and Duponchel, 2014; 

Caggese and Cuñat, 2013; Ferrando and Ruggieri, 2018; Guirkinger and Boucher, 2008; 

Manaresi and Pierri, 2017). In particular, credit constraints impede firms from investing 

and expanding the business, which then negatively affects their productivity (De Sousa 

and Ottaviano, 2018). Hence, in the credit markets with asymmetric information, credit-

constrained firms have to rely on internal and informal financing sources to enhance their 

productivity. However, a positive relationship between credit constraints and productivity 

is also likely: under increased financial pressure, managers might endeavour to mitigate 

bankruptcy risks, and workers might work harder, thus increasing firm productivity and 

efficiency (e.g., Nickell and Nicolitsas, 1999; Sena, 2006). Also, an inverted U-shaped 

connection between financial constraints and a firm’s productivity is found in a study by 

Jin, Zhao, and Kumbhakar (2019), depending on the degrees of credit constraints. 

The literature has also largely adopted a binary approach to measuring 

constraint—essentially, constraint or no constraint (e.g., Chen and Guariglia, 2013; Liu 

and Li, 2015), implying that degrees of constraint have not been adequately investigated. 

The degree of constraint may well vary across firms with divergent credit demands and 

access to external funding. The present study differs from the extant literature in several 

https://www-sciencedirect-com.libraryproxy.griffith.edu.au/topics/economics-econometrics-and-finance/financial-development
https://www-sciencedirect-com.libraryproxy.griffith.edu.au/topics/economics-econometrics-and-finance/financial-development
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ways. First, different from earlier studies that examine the constrained and unconstrained 

status of firms (Cao and Leung, 2019; Chen and Guariglia, 2013), this paper classifies the 

level of constraints into non-constraint, partial constraint, and full constraint, which 

provides a comprehensive picture on the different impacts of credit constraints on labour 

productivity at the firm level and answer the question whether or not the severity of 

constraints causes different influences on a firm’s labour productivity. Second, the present 

study takes another approach of credit constraints based on self-reported information from 

the SME Survey, which has been widely adopted in previous studies (e.g., Tran and 

Santarelli, 2013). Yet, this study goes beyond the extant literature by investigating the 

possibility if firms need further credit even when their loan applications were approved or 

not. This approach allows the study to consider the demands for credit as well as the 

probability of application success, which directly relates to the status of whether a firm is 

constrained or not (Nguyen, Su, and Sharma, 2019). 

Third, it is the first where labour productivity of manufacturing SMEs in Vietnam 

is measured as per-worker output to capture economic efficiency rather than Total Factor 

Productivity (TFP), which appears more suitable for a labour-intensive economy like 

Vietnam. A number of studies on credit constraints and productivity have been conducted 

in the context of China––another labour-intensive market (e.g., Chen and Guariglia, 2013; 

Li, Liao, and Zhao, 2018; Liu and Li, 2015), but these studies concentrate on total factor 

productivity (TFP) only and do not capture productivity from the perspective of economic 

efficiency. Following OECD (2001), the present study examines credit constraints in the 

association with per-worker outputs of firms as labour productivity from a firm’s 

economic efficiency perspective. 

As acknowledged in the literature, endogeneity is a major concern when analysing 

the relationship between credit constraints and labour productivity. Earlier studies have 

highlighted the main reasons that might cause potential endogeneity (e.g., Choi et al., 
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2018; Krishnan, Nandy, and Puri, 2014; Liu and Li, 2015; Xuefeng and Yasar, 2016). 

Accordingly, unobserved factors, such as managerial quality, might affect either a firm’s 

credit constraints or productivity (Xuefeng and Yasar, 2016). As argued by Fernandes 

(2008), the unobserved elements captured in the error terms are likely to be correlated 

with the explanatory variable (the input, such as financing) in the productivity estimation 

function. To some extent, the unobserved factors might even have stronger effects on labour 

productivity than the variables of interest (Xuefeng and Yasar, 2016). Further, endogeneity 

might occur from a reverse causality between input and output in the productivity function. 

For example, Liu and Li (2015) note that if highly productive firms are also more financially 

constrained, the productivity-survival nexus could be affected because a firm’s exit might 

be caused by capital constraints rather than by the low level of productivity. 

In another aspect, financially constrained firms might be less productive or 

efficient due to limited input optimisation. The causal credit-productivity relationship has 

also been documented in the extant literature, such as Butler and Cornaggia (2011) and 

Krishnan, Nandy, and Puri (2014), among others. Hence, to deal with the dynamic nature 

and endogeneity problems, this study adopts both parametric approach (the 2SLS and the 

system GMM estimator) and non-parametric approach (Propensity Score Matching) that 

controls for initial conditions of both treated (partially or fully constrained firms) and 

control (unconstrained firms) groups. This technique, which has been proven to yield 

relevant estimates, relies on propensity score estimated from the firm’s specific 

characteristics to match the treated with the control (e.g., Dehejia and Wahba, 2002). This 

study is the first that applies both parametric and non-parametric estimation methods to 

evaluate the impacts of credit constraints on labour productivity, which provides 

reliable empirical results on the credit-productivity nexus. As well, this is the first to 

explore this longitudinal dataset from the Survey of Small and Medium Manufacturing 

Enterprises in Vietnam in the period 2005–2013 to analyse the nexus between credit 

constraints and labour productivity of SMEs in a labour-intensive market like Vietnam.  
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Results from both parametric and non-parametric approaches show that partially 

constrained firms have a lower level of labour productivity, while fully constrained firms 

perceive a higher level of labour productivity than their unconstrained peers. In other 

words, the labour productivity of a firm decreases with partial constraint and increases 

with full constraint. It is found that the differences in labour productivity by constraint 

are potentially caused by different features, including managerial compensation and 

labour capabilities with regard to training new workers and competence of the labour 

force. Also, labour productivity in the past is found to affect the current productivity. The 

main empirical results are robust to another measure of labour productivity based on 

labour stability. Policy implications in terms of improving the financial systems along 

with labour training policies and renumeration structures are discussed. 

The rest of the chapter is structured as follows. Section 5.2 reviews literature on 

the linkage between credit constraints and labour productivity, followed by a research 

hypothesis. Section 5.3 presents research methods by introducing baseline specifications 

and instrumentation strategies. Section 5.4 demonstrates variables and data summary 

statistics, followed by empirical results and discussion in Section 5.5. Section 5.6 

concludes the study. 

5.2. Related literature and research hypothesis 

Earlier studies have demonstrated the significance of financial markets in 

providing vital resources to boost the economic growth of countries worldwide through 

enhancing the productivity of firms (Ayyagari, Demirgüç-Kunt, and Maksimovic, 2012; 

Gatti and Love, 2008). Nevertheless, imperfect credit markets with asymmetric 

information appear to limit firms in borrowing from banks and other formal credit 

institutions (Ganau, 2016; Jaffee and Russel, 1976; Stiglitz and Weiss, 1981). As a 

consequence, formal credit constrained firms have to rely on loans from the internal 
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fund or informal sources of finance (e.g., friends, relatives, and family members) once 

they plan to enhance their productivity (Chen and Guariglia, 2013). 

The literature has shown a puzzling phenomenon that in a vulnerable financial 

system, firms without external credit access have still grown quickly over decades (e.g., 

Allen, Qian, and Qian, 2005; Chen and Guariglia, 2013). It is explained by the 

utilisation of internal financing generated from their own profits to invest in enhancing-

productivity projects. Yet, these two types of financing––internal and informal––are 

somewhat deficient for firms to engage in business activities, especially for enhancing 

productivity. Credit constraints are evidenced to negatively affect a firm’s investments 

(Guariglia, 2008) and investment is one of the decisive factors to firm-level productivity 

(Chen and Guariglia, 2013; Gatti and Love, 2008). Further, the extant literature has 

tended to focus on industrialised and developed countries, such as the U.S., Italy, and 

Canada (e.g., Bai, Carvalho, and Phillips, 2018; Cao and Leung, 2019; Ferrando and 

Ruggieri, 2018; Manaresi and Pierri, 2017), with scant studies on emerging and 

developing labour-intensive markets as China and Vietnam (Chen and Guariglia, 2013; 

Jin, Zhao, and Kumbhakar, 2019; Tran and Santarelli, 2013). This study fills this gap in 

the literature by focusing on Vietnam. 

Table 5.1 demonstrates the closest studies related to the topic of financial 

constraints and firm-level productivity, to the author’s knowledge. Almost all of the 

articles have focused on estimating a function of total factor productivity (TFP) by using 

different methods, such as Cobb-Douglas function (Ferragina, Mazzotta, and Sekkat, 

2016), Levinsohn-Petrin method (Chen and Guariglia, 2013), Olley-Pakes method (Cao 

and Leung, 2019; Liu and Li, 2015), or mixed (Ferrando and Ruggieri, 2018; Li, Liao, 

and Zhao, 2018). These studies have provided empirical evidence that financial 

constraints, to some extent, do affect a firm’s productivity, productivity growth, or 

productivity-survival link. However, as TFP is a function of inputs, such as labour, 
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capital, materials, investment, it is not straightforward to predict the factors that drive 

TFP, especially in the case of upward biased input parameters and downward biased 

capital (Van Beveren, 2012). Thus, it is less likely to estimate coefficients of input 

choices in the production function for firms in, particularly, the manufacturing sector 

that heavily relies on production factors. 

Another important issue of TFP is that this measure is likely to capture technical 

efficiency (Topalova and Khandelwal, 2011) instead of economic efficiency. The 

empirical results from the discussed studies come with, to some extent, similar 

concluding remarks: financial constraints hamper productivity, or firms without 

financial constraints achieve a higher level of productivity, suggesting that better access 

to financial inputs tends to increase technical efficiency. However, it might raise a 

concern whether or not the technical efficiency captured in TFP is statistically correlated 

with economic efficiency reflected in labour productivity as a per-worker output, 

especially in a labour-intensive market like Vietnam. 

The measure of financial constraints based on cash-flow sensitivity or financing 

scores is inconclusive in empirical studies on financial constraints. The most recent and 

closest work on this research theme as shown in Table 5.1 has highlighted that financial 

constraints are often captured upon the sensitivity of cash flows or internal fund (Chen 

and Guariglia, 2013), index-based (Cao and Leung, 2019; Ferrando and Ruggieri, 2018; 

Liu and Li, 2015), perception-based (Ferragina, Mazzotta, and Sekkat, 2016), and credit-

shocked measure (Manaresi and Pierri, 2017). In most of these studies, whether a firm is 

credit constrained or not is not directly observed in the data. Instead, a firm’s financial 

constraints are approximately estimated through a set of observed variables that are 

assumed to associate with the firm’s ability to borrow. Hence, these measures are limited 

to both evaluating credit demands that firms wish to obtain to fund their investment 
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activities as well as examining the possibility that firm’s loan applications can get approved 

by lenders (e.g., Nguyen, Su, and Sharma, 2019).  

Further, previous studies do not identify and quantify the level of financial 

constraints in association with the firm’s productivity. For example, studies conducted by 

Cao and Leung (2019), Ferrando and Ruggieri (2018), and Jin, Zhao, and Kumbhakhar 

(2019) capture credit constraints based on financing index or score; or research by 

Manaresi and Pierri (2017) measures credit constraints through credit shocks. In fact, 

firms with different credit demands and access to external fund might encounter different 

situations of credit constraints (Rand, 2007). Therefore, a gap exists: whether the severity 

of credit constraints causes different effects on labour productivity. To date, to the best 

of the author’s knowledge, there has been no study that investigates the credit constraints 

vis-à-vis labour productivity relationship that takes into account the direct measure of 

credit constraints based upon a firm’s financial status. 

In summary, existing work has been limited to providing evidence of financial 

constraints and labour productivity in terms of economic efficiency perspective, 

especially in a labour-intensive market like Vietnam. There is also a lack of evidence of 

the impacts of direct measure-based constraints by degree on labour productivity. 
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Table 5.1. Summary of recent literature on the nexus between credit constraints and productivity 

Author(s) Country 
Dependent 

variable 
Key independent variable Methods Main findings 

Cao and 

Leung (2019) 

Canada Total factor 

productivity 

Financial constraints: score-

based 
Olley-Pakes method 

 

Financial constraint helps to correct (to some degree) an 

upward bias of the coefficient of productivity 

Jin, Zhao, and 

Kumbhakhar 

(2019) 

China Total factor 

productivity 

Financial constraints: index-

based 

GMM technique The linkage between financial constraints and productivity is 

inverted U-shaped 

Ferrando and 

Ruggieri 

(2018) 

European 

countries 

Total factor 

productivity 

Financial constraints: index-

based 

Olley-Pakes and 

Levinsohn-Petrin 

methods; Semi-

parametric approaches 

Financial constraints significantly impede productivity 

Li, Liao, and 

Zhao (2018) 

China Total factor 

productivity 

Credit constraints: internal 

and external finance 

Olley-Pakes and OLS 

methods; Fixed-effects 

panel regressions; 

Difference-GMM 

Both internal and external credit supply significantly promote 

firm productivity and productivity growth rates 

Manaresi and 

Pierri (2017) 

Italy Total factor 

productivity 

Financial constraints: credit 

shocks 

Within-firm estimators Credit constraints limit the amount of inputs and harm the 

ability to generate more value added 

Ferragina, 

Mazzotta, and 

Sekkat (2016) 

Morocco Total factor 

productivity 

Financial constraints: 

perception-based; the share of 

cash flow 

Cobb-Douglas function; 

OLS; Within estimators; 

GMM system 

Credit constraints harm small firms more than large firms in 

productivity growth 

 

Liu and Li 

(2015) 

China Total factor 

productivity 

Financial constraints: cash-

flow-sensitivity index based 

Olley-Pakes method; 

Probit estimation 

Financial constraints negatively affect firm survival and the 

productivity–survival link by reducing the marginal effects of 

productivity on firm survival 

Chen and 

Guariglia 

(2013) 

China Total factor 

productivity 

Financial constraints: the 

availability of internal 

financing 

Levinsohn-Petrin 

method; System GMM 

 

A firm’s productivity is significantly and positively affected 

by the availability of internal finance 
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The growing literature on financial constraints and productivity has investigated 

the significant impacts of financing on a firm’s output, such as productivity, productivity 

growth, productivity-survival link, etc. It has been shown that credit constraints preclude 

firms from investing and expanding the business, which negatively impacts their 

productivity (Guariglia, 2008). For example, Ganau (2016) investigates the sensitivity or 

the effects of credit constraints on firm-level productivity of Italian enterprises and finds 

that credit constraints decrease productivity. This finding is consistent with Chen and 

Guariglia (2013) who emphasise that financial constraints in the form of the availability 

of internal finance limit a firm’s total factor productivity. The authors document that in the 

presence of a negative cash flow shock, financially constrained firms are forced to skip or 

narrow down their productivity-enhancing projects. 

In another aspect, constraints in having access to credit are seen as a motivator for 

firms to improve their productivity. For example, in the case of British manufacturing, 

Nickell and Nicolitsas (1999) investigate the linkage between financial pressure and 

company productivity. The authors find that an increase in financial pressure leads to a 

minor enhancement of productivity. Similarly, Sena (2006) uses data of Italian 

manufacturing firms to examine whether financial constraints improve technical 

efficiency. As found by the author, the limited availability of financial sources supports 

the improvement of technical efficiency in the sense that financially constrained firms are 

motivated to enhance their technical efficiency over time to maintain profits and 

productivity. Thus, financially constrained firms are forced to improve their productivity 

to survive in the market. In this case, credit rationing does more good than harm to a 

firm’s productivity. 

Results by Sena are confirmed by Avarmaa, Hazak, and Mannasoo (2013) who 

show that the higher level of access to external financing tends to cause a loss of labour 

productivity of firms in Baltic countries. This might imply that better credit access does 
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not leverage local companies’ productivity. A recent study by Jin, Zhao, and Kumbhakhar 

(2019) reports an inverted U-shaped nexus between financial constraints and 

productivity of manufacturing firms in China. As such, financially constrained firms 

perceive a higher level of productivity if the constraint level is smaller than the 

productivity-maximising constraint level. Adversely, if constrained firms have a higher 

constraint level than the critical threshold, their productivity will decrease. In this case, 

the firm’s productivity increases with a lower level of financial constraints and 

decreases with a higher level of financial constraints. 

As the results on the credit constraints vis-à-vis productivity nexus remain mixed, 

this present study hypothesises that: 

Hypothesis. Credit constraints have a negative impact on labour productivity 

of Vietnam’s manufacturing SMEs. 

5.3. Research methods 

This section provides an understanding of econometric estimation techniques used 

to investigate the impacts of credit constraints on labour productivity. Section 5.3.1 

introduces baseline estimation specifications with no consideration of the endogeneity of 

credit constraints. Section 5.3.2 discusses the causes of endogeneity between credit 

constraints and labour productivity. Thus, Section 5.3.3 proposes econometric strategies 

to address endogeneity by using both parametric (2SLS and the system GMM estimator) 

and non-parametric (Propensity Score Matching) approaches.  

Similar to the second study (Chapter 4), credit constraints are the key independent 

variable when formulating the function of labour productivity. This study adopts an 

indirect approach when examining the categorical credit constraints (partial constraint 

versus non-constraint, and full constraint versus non-constraint), which allows the study 

to effectively develop the two-stage least squares and the Generalised Method of 
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Moments (GMM) estimator to solve the endogeneity issues. This strategy enables the 

study to further employ the non-parametric technique through the use of Propensity Score 

Matching to yield unbiased results of the impacts of partial or full constraint on labour 

productivity. 

5.3.1. Baseline estimation specifications 

This section introduces models to estimate the impacts of partial or full constraint 

on labour productivity without the presence of endogeneity. First, labour productivity is 

computed as: 

𝐿𝑃𝑖𝑡 =
𝑉𝐴𝑖𝑡

𝐿𝑖𝑡
 (5.1) 

where 𝐿𝑃𝑖𝑡 denotes labour productivity of firm i in year t; 𝑉𝐴𝑖𝑡 and 𝐿𝑖𝑡 represent the 

value-added sales and a total number of employees, respectively. Further clarifications 

are provided in the next section. 

Second, the regression of labour productivity is formulated as: 

𝑙𝑜𝑔𝐿𝑃𝑖𝑡 = 𝜏0 + 𝜏1𝐶𝐶𝑖,𝑡−1 + 𝜏2𝑋𝑖𝑡 + 𝜗𝑖𝑡 (5.2) 

where 𝑙𝑜𝑔𝐿𝑃𝑖𝑡  is the logarithm of labour productivity of firm i in year t; 𝐶𝐶𝑖,𝑡−1 denotes 

credit constraints (partial or full constraint) of firm i at time t–1; the parameter 𝜏1 captures 

the effects of credit constraints, either partially or fully, on labour productivity in the 

baseline specifications; 𝑋𝑖𝑡 is a set of control variables that denotes the observed time 

varying and time invariant vector, and includes assets (log.), firm age, investment (log.), 

competition, the share of skilled workers, satisfaction, gender of owner, age of the owner, 

education level, location effects, and year effects; 𝜏2 is the vector of coefficients 

associated with 𝑋𝑖𝑡; 𝜏0 is the intercept or constant term; 𝜗𝑖𝑡 is the composite error that 

consists of: the individual specific unobserved effect (𝛿𝑖) that is not subscripted with t, 
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implying that its effect is time-invariant; 𝜃𝑡 that is not subscripted with i, implying that 

its effect is common across i; and the classical random error term (𝑢𝑖𝑡), in which 𝑢𝑖𝑡 is a 

normally distributed disturbance with zero mean and variance 𝜎𝑢
2, 𝑢𝑖𝑡~𝐼𝑁(0, 𝜎𝑢

2). 

To estimate the baseline results, this study first employs the pooled Ordinary Least 

Square (OLS) specification. Next, upon a panel data setting that is formulated from 

random samples of cross-sectional units over different points in time, this study adopts 

random-effects and fixed-effects models (REM and FEM, respectively). In the fixed-

effects model, the 𝛿𝑖 is permitted to be correlated with the regressors; meanwhile, in the 

random-effects model, the 𝛿𝑖 is a part of residual terms and is assumed to be 

uncorrelated with regressors. 

However, if Equation (5.2) is estimated by using baseline specifications (OLS, 

REM, and FEM) without considering the presence of endogeneity, then the estimated 

parameters might likely be biased. Thus, the next section demonstrates the importance 

of addressing endogeneity by presenting the causes of endogeneity as well as proposing 

econometric strategies to deal with this issue. 

5.3.2. Endogeneity 

As highlighted in the literature on productivity, most of the potential endogeneity 

issues are related to the inputs, including labour, capital, and materials, which might cause 

possible biases and affect the estimates of the impacts of the inputs on productivity (e.g., 

Black and Lynch, 2006). Some possible reasons are noted. First, the variable of financing 

or credit might be subject to endogeneity because of measurement error (Arnold, Mattoo, 

and Narciso, 2008). Deriving from the fact that a firm’s managerial respondents aim to 

benefit from taxes, they are likely to overstate depreciation and/or understate the book 

value of the physical capital, which thus causes the biased responses on auditing-based 

information such as sales or value added. 
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Second, earlier studies have discussed that unobserved factors, such as the 

managerial skills, might simultaneously affect credit constraints and a firm’s productivity 

(e.g., Krishnan, Nandy, and Puri, 2014; Xuefeng and Yasar, 2016). Arnold and Hussinger 

(2005) argue that the unobserved elements captured in the error terms of the productivity 

estimation function are subject to correlate with the explanatory variable (the input, such 

as capital or financing). This potential problem is also emphasised in a study by Fernandes 

(2008) who argues that unobserved factors might have simultaneous effects on both input 

and output of the productivity function. For example, better managerial leaders are likely 

to lead firms to achieve a higher level of productivity and simultaneously have better 

access to finance or less credit constraint. Or, in another aspect, firms make input choices 

for their production purposes; however, any shocks occurring to the production process 

and thus affect productivity might turn out a firm’s decisions towards adjusting inputs 

throughout the production process accordingly (Coricelli et al., 2012). In particular, firms 

tend to expand both output and inputs in the context of positive productivity shocks, 

suggesting an upward bias in the input parameters for labour and materials. 

Adversely, firms are likely to reduce their economic scales of production and use 

fewer inputs in the presence of negative productivity shocks, implying a downward bias 

in estimations (De Loecker, 2007). This phenomenon is considered as a potential reason 

for endogeneity, arising from simultaneity bias of endogenous input choice. As discussed 

by Xuefeng and Yasar (2016), the unobserved factors might even have stronger effects on 

labour productivity than the variables of interest. Thus, in the analysis of credit vis-à-vis 

productivity relationship, the potential endogeneity needs to be checked and addressed in 

order to result in unbiased estimates. 

Third, there might exist a reverse causality between input and output in the 

productivity function. For example, access to credit and input decisions are endogenously 

determined as equilibrium outcomes, thus identifying the causal direction has been a 
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hurdle in credit-productivity studies (e.g., Ferrando and Ruggieri, 2018). As highlighted 

by Arnold, Mattoo, and Narciso (2008), a firm with a good strategy regarding input 

choices may become more productive; in turn, a more productive firm may have more 

advantages to be granted loans by the suppliers. Following the strand, in case of the 

present study, it can be argued that a firm with better access to credit or less credit 

constraint tends to be more productive; thus, in turn, a productive firm is more likely to 

have credit access and less likely to be credit constrained. Fernandes (2008) finds that 

access to short-term finance for working capital tends to increase total factor productivity. 

The author further confirms the positive linkage between having access to an overdraft or 

a line of credit and productivity, suggesting the impact of finance as an input on the firm’s 

output. The findings are confirmed by Du, Lu, and Tao (2012) who show a positive 

impact of access to bank loans on labour productivity. 

In an inverse way, Bigsten et al. (2003) highlight a significant relationship 

between the profit-capital ratio and the demand for credit. In the same vein, Rand (2007) 

shows that firms with a higher level of revenue growth and profit share are less likely to 

be credit constrained. It can be viewed that formal lending institutions, particularly 

commercial banks, prefer lending productive firms as they believe in their potential 

repayment capability. As well, Butler and Cornaggia (2011) emphasise the causal effect 

between access to finance and productivity. The potential endogeneity in their case is 

explained from the economic prosperity perspective that farmers living in a county with 

high crop yields are able to deposit more wealth in local banks; thus, in turn, this wealth 

can be reallocated to farmers in a variety of loan types. As a result, this access to finance 

contributes to improving productivity. 

In the same vein, Krishnan, Nandy, and Puri (2014) present the reverse causality 

of access to finance and productivity by conducting a natural experiment study. As 

discussed, more productive firms tend to seek additional formal financing for their 
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operations. In turn, increased access to formal financing can help to boost a firm’s 

productivity. All in all, the reverse effect of credit access on productivity raises the 

concerns about potential endogeneity, thus making the empirical estimations biased or 

inaccurate if endogeneity is not well addressed. The next section proposes econometric 

strategies to deal with the endogeneity issues.  

5.3.3. Econometric strategies to address endogeneity 

5.3.3.1. Parametric approach: 2SLS and the system GMM estimator 

(A) The two-stage least squares estimation strategy (2SLS) 

Following Wooldridge (2010), this study applies a two-stage least squares 

econometric strategy to address the endogeneity issue. As discussed previously, using 

OLS techniques might cause biased estimates due to a correlation between the exogenous 

variables and the error term in the logarithmic estimation equation. Error term is also 

known as residual, disturbance, or remainder term, which refers to the difference 

between the model results during real-world applications. To avoid biased estimates and 

yield consistent parameters, this chapter develops a framework of the two-stage least 

squares approach as illustrated in Figure 5.1. This approach has been effective in solving 

endogeneity issues (e.g., Ibarrarán, Maffioli and Stucchi, 2009). Tests of endogeneity are 

executed following Schaffer (2015) and demonstrated in the empirical results section. 

The key idea of the 2SLS approach is to estimate an equation of partial or full 

constraint (PC or FC) (the endogenous variable) in a reduced form in the first stage, then 

obtaining the predicted values of the regression. The second stage makes use of the 

generated instrument from the predicted values in the structural equation. The procedure 

is demonstrated as follows: 
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Figure 5.1. Diagram of the 2SLS approach: Credit constraints and labour productivity 

 

 

 

 

 

 

 

 

Stage 1: A reduced form equation 

The purpose of the first stage is to estimate an equation of partial or full constraint 

and to obtain fitted values that are used in the second stage as a representative of credit. 

In the first stage, partial or full constraint is regressed on the instruments and a set of 

independent variables. Let 𝐶𝐶𝑖𝑡 be the observed variable of credit constraints (either PC 

or FC). A functional form is given as: 

𝐶𝐶𝑖𝑡 = 1[𝐶𝐶𝑖𝑡
∗ > 0]  (5.3) 

where the key independent variable in this study 𝐶𝐶𝑖𝑡 denotes credit constraint status of 

firm i in year t and is considered in two cases: partial constraint versus non-constraint and 

full constraint versus non-constraint. Let the latent variable 𝐶𝐶𝑖𝑡
∗  denote the unobserved 

variable of the probability of being constrained for firm i at time t and be defined as: 

𝐶𝐶𝑖𝑡
∗ = 𝛼0 + 𝛼1𝑍𝑖𝑡 + 𝛼2𝑋𝑖𝑡

′ + 𝜗𝑖𝑡  (5.4) 

where 𝑍𝑖𝑡 is a set of instrumental variables, which, in this study, comprises the firm’s 

indebtedness, Certificate of Land Use Right (CLUR), and Business Registration 

Certificate (BRC); 𝛼1 captures the effects of the instruments on credit constraints; 𝑋𝑖𝑡
′  is 

Error term 

Credit 

constraints 

(PC or FC) 

Instruments 

Control variables 

Labour 

productivity 
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a set of control variables as presented above; 𝛼2 is the vector of coefficients associated 

with 𝑋𝑖𝑡
′ ; 𝛼0 is the intercept or constant term. 

Stage 2: A structural equation 

In the second stage, fitted values obtained from the first stage to represent 

instrumented partial or full constraint are used to estimate the link between credit 

constraints and labour productivity. The regression in the structural equation is 

formulated as: 

𝑙𝑜𝑔𝐿𝑃𝑖𝑡 = 𝛽0 + 𝛽1𝐶𝐶𝑖𝑡−1
𝐼𝑉 + 𝛽2𝑋𝑖𝑡 + 𝜗𝑖𝑡 (5.5) 

where 𝐶𝐶𝑖,𝑡−1
𝐼𝑉  denotes the fitted values of partial or full constraint from the first-stage 

regression; the parameter 𝛽1 captures the effects of credit constraints, either partially or 

fully, on labour productivity; 𝛽0 is the intercept or constant term. 

(B) The system GMM estimator 

To analyse the effects of credit constraints on labour productivity, two methods 

can be applied to deal with the endogeneity of credit constraints, including a two-stage 

least squares approach, or the generalised methods of moments (GMM). Basically, the 

instrumental variable (IV) estimator or ordinary least squares (OLS) are special cases of 

the GMM estimator. However, using OLS might be biased due to the unobserved factors 

and potential endogeneity issues of credit constraints on labour productivity. Thus, using 

2SLS and the system GMM techniques is more helpful in controlling for time-invariant 

unobserved factors and endogeneity (e.g., Wintoki, Linck, and Netter, 2012). Indeed, 

GMM is efficient in estimating the impacts of capital constraints on productivity (e.g., Chen 

and Guariglia, 2013) because it takes into account the presence of heteroscedasticity. 

According to Baum, Schaffer, and Stillman (2003), the GMM estimator is more 

efficient than the simple IV estimator or OLS in the incidence of heteroscedasticity. If 
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this is the case, the GMM estimator is advantageous in producing consistent estimates. 

Heteroscedasticity might occur because of measurement errors, which in this study is a 

consequence of identifying credit constraints as analysed above. However, the use of 

GMM requires large sample sizes to produce reasonable estimates (Hayashi, 2000). 

Fortunately, this study with balanced dataset satisfies this condition as it contains more 

than 6,000 firm-year observations. 

Further, the GMM estimator is efficient in dealing with dynamic nature and 

endogeneity arising from the lagged dependent variable (e.g., Wintoki, Linck, and Netter, 

2012). The relationship between corporate governance and firm performance has been 

documented to be dynamic in nature, suggesting the influence of past performance on the 

current performance of firms. Dynamic models can be appropriate to evaluate the impacts 

of firm-specific characteristics on performance because of the association between the 

past performance and the current one (Rand and Torm, 2012; Van Vu et al., 2018; 

Wintoki, Linck, and Netter, 2012). However, Wintoki, Linck, and Netter (2012) show that 

this dynamic nature causes potential dynamic endogeneity. To correct for the biased 

estimates and reduce omitted variables, a dynamic panel modelling approach should be 

considered to further control for unobserved factors in the error term that potentially affect 

firm performance in the current period (Wooldridge, 2010).  

To address the two issues of heteroscedasticity and dynamic endogeneity, this study 

relies on the GMM estimator that was developed by Holtz-Eakin, Newey, and Rosen (1988) 

and Arellano and Bond (1991). The regression is formulated as: 

 𝑙𝑜𝑔𝐿𝑃𝑖𝑡 = 𝛾0 + 𝛾1𝐶𝐶𝑖,𝑡−1 + 𝛾2𝑙𝑜𝑔𝐿𝑃𝑖,𝑡−1 + 𝛾3𝑋𝑖𝑡 + 𝛿𝑖 + 𝑢𝑖𝑡 (5.6) 

where 𝑙𝑜𝑔𝐿𝑃𝑖𝑡  is the logarithm of labour productivity of firm i in year t; 𝑙𝑜𝑔𝐿𝑃𝑖,𝑡−1 

measures the lagged log level of labour productivity of firm i in year t-1; 𝛾1 is the 

parameter of interest that captures the effects of credit constraints (partial or full constraint) 
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on labour productivity; 𝛾2 is the estimated coefficient on the lagged dependent variable; 𝛾0 

is the intercept or constant term; 𝛿𝑖 is the individual specific unobserved effect; and 𝑢𝑖𝑡 is 

an error term that captures all other omitted factors with 𝐸(𝑢𝑖𝑡) = 0 for all i and t. 

To implement the system GMM estimator, two assumptions are proposed: (i) no 

correlation between the one lagged dependent variable 𝑙𝑜𝑔𝐿𝑃𝑖,𝑡−1 and the unobserved 

effect 𝛿𝑖, leading to 𝐸[∆𝑙𝑜𝑔𝐿𝑃𝑖,𝑡−1𝛿𝑖] = 0; and (ii) no correlation between the 

unobserved effect 𝛿𝑖 and the error term 𝑢𝑖𝑡, so that 𝐸[∆𝑢𝑖𝑡𝛿𝑖] = 0. These two assumptions 

result in additional 𝑡 − 2 non-redundant linear level moment conditions as: 

𝐸[∆𝑙𝑜𝑔𝐿𝑃𝑖,𝑡−𝑠(𝛿𝑖 + 𝑢𝑖𝑡)] = 𝐸[∆𝑙𝑜𝑔𝐿𝑃𝑖,𝑡−𝑠𝜗𝑖𝑡) (5.7) 

for 𝑡 = 3,4, … , 𝑇 and 1 ≤ 𝑠 ≤ 𝑡 − 2; 𝐸[… ] represents the moment condition. The system 

GMM estimator uses the differences ∆𝑙𝑜𝑔𝐿𝑃𝑖,𝑡−1 as a new set of instruments for the level 

𝑙𝑜𝑔𝐿𝑃𝑖,𝑡−1 of the lagged dependent variable based on the above assumptions with the 

condition that the data generating process is persistent with respect to 𝑙𝑜𝑔𝐿𝑃𝑖𝑡 to let 

𝑙𝑜𝑔𝐿𝑃𝑖,𝑡−1 be instrumented with ∆𝑙𝑜𝑔𝐿𝑃𝑖,𝑡−1 (Roodman, 2009). 

To ensure the validity of the specification, the over-identification test is then 

performed to check the validity and relevance of the instruments. Arellano-Bond tests for 

autocorrelation in the first- and second-order structure are reported in the empirical result 

section. Thus, if 𝑾 is a data matrix, let 𝑾−𝑙 represent its l lag with zeroes for 𝑡 < 𝑙. 

Arellano-Bond tests for autocorrelation rely on the inner product (
1

𝑁
∑ �̂�𝑖

−𝑙�̂�𝑖𝑖 ), where �̂� 

is residuals. As assumed that errors are uncorrelated across individuals, the following 

statistic is asymptotically normally distributed in the case of large N: 

√𝑁
1

𝑁
∑ �̂�𝑖

−𝑙�̂�𝑖

𝑖

=
1

√𝑁
�̂�−𝑙�̂� 

(5.8) 
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For simplicity, because 𝑙𝑜𝑔𝐿𝑃𝑖𝑡 = 𝛼𝑋 + 𝐸 = 𝛼�̂� + �̂�, �̂� = 𝐸 − 𝑋(�̂� − 𝛼), Eq. 

(5.8) comes to as: 

1

√𝑁
�̂�−𝑙�̂� =

1

√𝑁
{𝐸−𝑙 − 𝑋𝑖

−𝑙(�̂� − 𝛼)}
′
{𝐸 − 𝑋(�̂� − 𝛼)} 

=
1

√𝑁
𝐸−𝑙′𝐸 −

𝐸−𝑙′
𝑋

𝑁
√𝑁(�̂� − 𝛼) − √𝑁(�̂� − 𝛼)′

𝑋−𝑙′
𝐸

𝑁

+ √𝑁(�̂� − 𝛼)′
1

√𝑁

𝑋−𝑙′
𝑋

𝑁
√𝑁(�̂� − 𝛼) 

(5.9) 

which is used to yield the Arellano-Bond z test for serial correlation or order l. 

All in all, the system GMM estimator is a powerful tool to estimate dynamic panel 

data models with autoregressive processes (small T, large N). In this study, the system 

GMM is more relevant because it is expected to produce more precise estimates, as 

discussed by Blundell and Bond (2000) in a study that re-evaluates the difference GMM 

estimation of capital and labour coefficients in a Cobb-Douglas production function. 

Their findings show that the system GMM estimator is more powerful and relevant to 

estimate the relationship between credit and labour productivity by ensuring the validation 

of the hypothesis of constant returns to scale. Hence, this study follows the literature to 

apply the system GMM to estimate the credit-labour productivity nexus. 

5.3.3.2. Non-parametric approach: Propensity Score Matching 

Apart from the parametric approach discussed in the previous section, this 

study examines the linkage between credit constraints and labour productivity by 

adopting the propensity score matching method (PSM) to compute the average 

treatment effects of partially or fully constrained firms and unconstrained firms on 

labour productivity. 
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(A) Implementation of PSM 

Propensity score matching or PSM is known as an appropriate non-parametric 

approach in estimating average treatment effects with non-experimental data (Guo and 

Fraser, 2014). The matching estimation refers to matching treated firms (partially or fully 

constrained firms) and control firms (unconstrained firms) based on their observed 

characteristics 𝑋𝑖𝑡, and evaluating how the performance differs upon treatment. With its 

econometric advantages, the PSM analysis is preferred over other parametric techniques 

in addressing the selection bias of an independent variable and demonstrating a causation 

while covariate control remains an association (Böckerman and Ilmakunnas, 2009). 

This study considers partially or fully constrained firms as the treated group and 

unconstrained firms as the untreated group. The main idea of the PSM technique is to 

create a sample that contains treated and control groups, in which control firms are those 

having similar characteristics with treated firms based on propensity score (Figure 5.2).  

Figure 5.2. Generating a matched sample from PSM 
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to formulate a matched sample with treated and control observations for each data 

round, following Imai and Azam (2012). Data are then appended from all rounds to 

generate a matched sample for panel setting.  

(B) Equations 

As constructed, 𝐶𝐶𝑖𝑡 denotes the observed variable of credit constraints. The 

functional form given as in Equation (5.3) leads to: 

𝐶𝐶𝑖𝑡 = {
1, 𝑖𝑓 𝑡𝑟𝑒𝑎𝑡𝑒𝑑 𝑓𝑖𝑟𝑚 (𝑝𝑎𝑟𝑡𝑖𝑎𝑙 𝑜𝑟 𝑓𝑢𝑙𝑙 𝑐𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑡)

0, 𝑖𝑓 𝑢𝑛𝑡𝑟𝑒𝑎𝑡𝑒𝑑 𝑓𝑖𝑟𝑚 (𝑛𝑜𝑛 − 𝑐𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑡)
 

(5.10) 

First, propensity score, or a conditional probability of a firm to be partially or 

fully constrained based on typical observed characteristics of both treated and untreated 

groups, is given as: 

𝑃𝑆 = 𝑃𝑟𝑜𝑏(𝑋𝑖𝑡) = 𝑃𝑟𝑜𝑏(𝐶𝐶𝑖𝑡 = 1|𝑋𝑖𝑡) (5.11) 

Regarding the outcome variable, let 𝐿𝑃1𝑖𝑡 and 𝐿𝑃0𝑖𝑡 represent a firm’s labour 

productivity of firm i at time t respectively if a firm is partially or fully constrained and 

if it is not. The difference of labour productivity is constant and shown as (𝐿𝑃1𝑖𝑡 − 𝐿𝑃0𝑖𝑡). 

All 𝐿𝑃1𝑖𝑡, 𝐿𝑃0𝑖𝑡, and (𝐿𝑃1𝑖𝑡 − 𝐿𝑃0𝑖𝑡) are random variables that might vary across firms in 

the population. In particular, 𝐿𝑃1𝑖𝑡 is observed for partially or fully constrained firms, 

while 𝐿𝑃0𝑖𝑡 is observed for unconstrained firms. Labour productivity is given as: 

𝐿𝑃𝑖𝑡 = 𝐿𝑃0𝑖𝑡 + 𝐶𝐶𝑖𝑡(𝐿𝑃1𝑖𝑡 − 𝐿𝑃0𝑖𝑡) (5.12) 

Under the constant-effects assumption, 𝐿𝑃0𝑖𝑡 and 𝐿𝑃1𝑖𝑡 are mean-independent of 𝐶𝐶𝑖𝑡 

conditional on 𝑋𝑖𝑡. The conditional mean function for 𝐿𝑃0𝑖𝑡 on 𝑋𝑖𝑡 is linear, leading to: 

𝐸{𝐿𝑃𝑖𝑡(𝐶𝐶𝑖𝑡 − 𝐸[𝐶𝐶𝑖𝑡|𝑋𝑖𝑡])}

𝐸{𝐶𝐶𝑖𝑡(𝐶𝐶𝑖𝑡 − 𝐸[𝐶𝐶𝑖𝑡|𝑋𝑖𝑡])}
= 𝛿 

(5.13) 
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where E[.] represents the mathematical expectation operator and 𝑋𝑖𝑡 is a vector of 

observed covariates. Different from parametric regression, matching techniques allow 

the treatment effects to be constructed by matching firms with similar same covariates 

rather than by a linear model for the effect of covariates. Under the assumption that 

omitted variables or selection bias is a set of observational covariates 𝑋𝑖𝑡, the effect of 

covariates 𝐿𝑃0𝑖𝑡 is assumed not linear. Thus, the average treatment effect (ATET) and 

the average treatment effect on the treated (ATT) are given as: 

𝐴𝑇𝐸𝑇 = 𝐸(𝐿𝑃1 − 𝐿𝑃0) (5.14a) 

𝐴𝑇𝑇 = 𝐸(𝐿𝑃1 − 𝐿𝑃0|𝐶𝐶 = 1) (5.14b) 

(C) Evaluating the validity of matching assumptions 

Three assumptions of the PSM technique (conditional independence, common 

support, and balancing tests) are tested to check the validity of matching (Lee, 2013).  

Conditional Independence Assumption (CIA). Although this assumption cannot 

be directly tested, the possibility of being partially or fully constrained is expected to 

be independent of the outcome measures as: 

(𝐿𝑃0, 𝐿𝑃1) ⊥ 𝐶𝐶|𝑋 (5.15) 

where ⊥ denotes independence. 

The covariates 𝑋𝑖𝑡 on which the treatment and the control groups differ are 

observable and deterministic, such as firm size, firm age, owner’s age, gender, the 

location of firms, etc. Therefore, after controlling for X, the treatment assignment 

allows the control group to construct a counterfactual for the treatment group and 

reduces the selection bias (Heinrich, Maffioli, and Vazquez, 2010). The conditional 

independence assumption is given as: 
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𝐸[𝐿𝑃0𝑖𝑡|𝑋𝑖𝑡, 𝐶𝐶𝑖𝑡] = 𝐸[𝐿𝑃0𝑖𝑡|𝑋𝑖𝑡] (5.16a) 

𝐸[𝐿𝑃1𝑖𝑡|𝑋𝑖𝑡, 𝐶𝐶𝑖𝑡] = 𝐸[𝐿𝑃1𝑖𝑡|𝑋𝑖𝑡] (5.16b) 

The common support condition. This assumption ensures the implementation 

of PSM. Under this assumption, the probability to be partially or fully constrained for 

the treated group and the control group must fall into in the same domain, also known 

as the common support area, given as: 

0 < 𝑃𝑟𝑜𝑏(𝐶𝐶 = 1|𝑋) < 1 (5.17) 

This condition implies that for each value of X, there is a positive probability of 

being both treated and untreated. It also ensures a sufficient overlap in the characteristics 

of the treated and untreated units to find adequate matches.  

Balancing tests. The balancing tests demonstrate the balance of characteristics 

between the treatment and the control groups after obtaining the estimated propensity 

score. This assumption is used to check whether the propensity score is an adequate 

balancing score, which checks if X remains the same distribution for both treated and 

control groups at each value of the propensity score. There should be no other variables 

that could be added to the set of covariates and no statistically significant differences 

between covariate means of the treatment and the control groups. 

5.4. Variables and data summary statistics 

To answer the research question, this study uses data from the Survey of Small 

and Medium Scale Manufacturing Enterprises in Vietnam, which was conducted 

biennially between 2005 and 2013 in ten provinces across Vietnam.35 Over 2,500 formal 

 
35 Ten provinces consist of Ha Noi, Phu Tho, Ha Tay, Hai Phong, Nghe An, Quang Nam, Khanh Hoa, Lam 

Dong, Ho Chi Minh City, and Long An. 
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and informal manufacturing SMEs were interviewed in each round, with a response rate 

of 98%. After combining five surveying rounds, the study obtains a balanced panel of 

6,075 firm-year observations including micro, small, and medium firms to ensure the 

consistency of the SME Survey. Details of the data source have been described in the 

previous chapter. Section 5.4.1 clarifies how variables are selected for this study. 

Section 5.4.2 demonstrates data summary statistics. A summary of the variable 

description is also provided. 

5.4.1. Variables 

This section explains how variables are selected and measured. Dependent 

variable is labour productivity. The key independent variable is credit constraints with 

three categories: non-constraint, partial constraint, and full constraint. This study also 

controls for other variables of firm and owner characteristics. 

5.4.1.1. Dependent variable 

Labour productivity at the firm level has been mainly captured in two forms, 

comprising subjective and objective approaches (see Figure 5.3 for illustration). 

Figure 5.3. Measurement of productivity 
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The subjective approach measures labour productivity by relying on scale-based 

responses of a firm’s representatives in a survey questionnaire regarding the level of 

productivity of the business relative to an industry average (e.g., Addison and Belfield, 

2001; Bryson, Charlwood, and Forth, 2006; Metcalf, 2003). In particular, a firm’s 

owners or managers were asked to judge the degree to which the productivity level of 

their enterprises falls into as “a lot below average”, “below average”, “about 

average”, “better than average”, or “a lot better than average” as compared with other 

businesses in the same industry. This measure has an advantage of providing the 

position of an individual firm’s productivity compared to the levels of other competitors 

in the industry, thus it is helpful for managers to come up with strategies to improve a 

firm’s competitiveness. 

However, some limitations of this approach are noted. First, the respondents are 

more likely to give positive responses, leading to the skewness or bias of the responding 

results of the full sample. For example, Bryson, Charlwood, and Forth (2006) show that 

in their estimation sample, only 7% of managers rank the labour productivity level of 

their firms as “a lot below average” or “below average”, while the degrees of “average” 

and “above average” are rated by 36% and 47% of managerial respondents, respectively. 

Hence, this subjective measure tends not to yield consistent estimated results regarding a 

firm’s labour productivity and related issues. Second, the nature of the subjective measure 

is limited to adequately providing the magnitude of labour productivity. In fact, labour 

productivity is expected to quantitatively demonstrate the outputs per employee, or in 

other words, the outputs that each individual employee can create for firms in terms of, 

such as, sales, profits, value-added sales, etc. Third, the subjective measure of 

productivity tends to cause potential endogeneity that arises from possible biased 

perceptions of respondents, as argued by Arnold, Mattoo, and Narciso (2008). Therefore, 

in most studies on productivity, the subjective approach is less preferred. 
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The objective approach measures labour productivity by relying on the 

accounting-based approach, in which information on sales, costs, profits, earnings, or 

value-added sales are utilised to calculate the magnitude of labour productivity (e.g., 

Arnold and Hussinger, 2005; Haidar, 2012; Waheed, 2017; Yanadori and Kato, 2007). 

Two main strands of productivity under the objective approach are noted. 

First, a number of studies have focused on measuring a firm’s total factor 

productivity (TFP) that is traditionally captured by the estimated Solow residual as the 

difference between the true data on outputs and the fitted value using the OLS model 

(Solow, 1956). The growing body of literature has then developed the TFP calculation 

based on various functions regarding the firm’s outputs and inputs. For example, Arnold 

and Hussinger (2005) estimate TFP by using observed factors labour and capital as inputs 

and outputs of a two-factor logarithmic Cobb–Douglas production function. Greenaway, 

Gullstrand, and Kneller (2005) estimate the TFP that controls for unobserved factors by 

applying techniques introduced by Olley and Pakes (1996) and Levinsohn and Petrin 

(2003). Accordingly, the output is captured by the value-added of the firm’s sales, and 

the production function following a Cobb-Douglas form encompasses labour, capital, and 

intermediate inputs. Haidar (2012) uses the consistent firm-level measure of TFP 

following the Levinsohn–Petrin methodology. Yu (2014) measures TFP by adopting the 

Olley–Pakes production function. Two major shortcomings of using the TFP function to 

capture productivity are exposed. 

(i) First, using OLS methods in the TFP function is likely to cause two 

econometric problems: simultaneity bias and selection bias. The former arises from a 

correlation between the exogenous variables and the error term in the logarithmic 

estimation equation (Hussinger, 2005). It is evidenced that some shocks negatively 

affecting TFP changes could be observed early enough so that firms are able to change 

their input decisions towards profit maximisation (Yu, 2014). As a result, a firm’s TFP 
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might encounter a reverse endogeneity on its input choices. The latter (selection bias) 

might be caused by the exit of les productive firms, implying that the data samples are 

not randomly selected (Yu, 2014). In particular, the TFP function is constructed by 

omitting all firms that enter or exit in a certain period; however, that firms decide to enter 

or exit is systematically associated with differences in productivity (Farinas and Ruano, 

2005). Thus, estimating TFP faces bias issues. 

(ii) Second, as TFP is a function of inputs (labour, capital, materials, investment, 

etc.) and given the expected biases caused by the simultaneity problem in the estimated 

factor elasticities as discussed, it is not straightforward to predict the factors that affect 

TFP (Van Beveren, 2012). Particularly, if the input coefficients are upward biased while 

the capital coefficient is downward biased, it is likely to fail in addressing the 

endogeneity of input choice, especially for the manufacturing sector that heavily relies 

on variable production factors.  

Therefore, this study follows the second strand of the objective measure that 

captures labour productivity as output per hour or per worker. As shown by the OECD 

System of Unit Labour Cost and Related Indicators, labour productivity can be defined 

as per-hour output or per-worker output (OECD, 2001). This study uses per-worker 

output with the main purpose to evaluate the economic efficiency that each employee 

generates for their enterprises (e.g., Datta, Guthrie, and Wright, 2005; Yanadori and Kato, 

2007). For example, Vahter (2006) measures labour productivity by per-employee value 

added. Xuefeng and Yasar (2016) capture labour productivity as the natural logarithm of 

the output per unit of labour input. Waheed (2017) calculates labour productivity as the 

logarithm of sales over employees. Thus, this present study captures the firm’s labour 

productivity by dividing value-added sales by the total number of employees. This 

measure allows the study to directly capture the outputs of firms per employee as well as 

to better analyse the economic contributions of each employee to a firm’s outputs. This 
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measure of labour productivity also enables the author to look at the economic efficiency 

by concerning the optimal allocation of input quantities in the production process, instead 

of analysing the technical efficiency as in the first strand of TFP (e.g., Mahmood, 2008; 

Topalova and Khandelwal, 2011). In this study, value-added sales are preferred as not only 

is this indicator less sensitive to external shocks arisen from the economy and markets, but 

it also provides a more precise measure by deducting the input expenses (Mahmood, 2008). 

5.4.1.2. Independent variables 

Key independent variable 

Credit constraints. As highlighted previously, this study aims to investigate the 

impacts of credit constraints on labour productivity of SMEs in Vietnam, thus setting 

credit constraints to be the independent variable of interest. This variable reflects the 

inability and/or barriers that firms experience when they endeavour to access formal 

credit, particularly financing from commercial banks. Different from previous studies that 

adopt the indirect approach to measure credit constraints (e.g., Petrick, 2005), this study 

uses the direct approach by using self-reported information from the survey questionnaire 

to capture credit constraints because of its advantages over the counterparts (Tran and 

Santarelli, 2013). Managerial representatives were asked to provide information about 

their firm’s credit status, such as whether the firm applied for bank loans, how many 

applications had been approved/denied, was collateral required to secure loans, etc. 

(Pham and Talavera, 2018; Tran and Santarelli, 2013).  

To determine three-level credit constraints of firms, this study relies on a number 

of questions from the Vietnam SME Survey: “Has your firm applied for bank loans or 

other formal credit since the last survey?”, “How many formal loans (short and long 

term) has your firm obtained since the last survey?”, “How many formal loans (short and 

long term) has your firm been denied since the last survey?”. If firms did not apply for 
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bank loans or formal credit, then another question was come up with to understand the 

reason of their decisions as “Why has your firm not applied for formal loans since the 

last survey?”. Responses are varied, including “Inadequate collateral”, “Don’t want to 

incur debt”, “Process is too difficult”, “Didn’t need one”, “Interest rate is too high”, 

and “Already heavily indebted”. 

Further, information on a firm’s financing need is also considered through the 

question “Do you think that you are in need of a loan?”. This study constructs credit 

constraints as an ordered variable, in which unconstrained firms are those that applied for 

loans, got approved, and had no more credit demands, or those that did not apply for credit 

because of no demands at all. Partially constrained firms are those that applied for loans, 

got fully approved, and had further credit demands, or those that applied for loans and got 

partially approved. Fully constrained firms are those that applied for loans and got fully 

denied or those that did not apply for loans because of other reasons––such as interest 

rates, credit procedures, collateral, etc.––rather than having no credit demands.  

Based on credit constraint classification, this study demonstrates the credit 

constraints vis-à-vis labour productivity relationship as shown in Table 5.2. Accordingly, 

in the full balanced sample, the average number of employees is 13 persons, value-added 

sales remain at around VND940 million (equivalent to approximately US$43,000), and 

profit is VND594 million (equivalent to around US$27,000). By constraint, the group of 

partially constrained firms has the biggest number of employees with around 24 persons, 

followed by fully constrained firms and unconstrained firms with 11 and 10 persons, 

respectively. Partially constrained firms also perform the best performances as compared 

to their counterparts, with VND1.75 billion of value-added sales (around US$80,000) and 

VND1.12 billion of profit (approximately US$51,000). 

Compared to fully constrained firms, unconstrained firms observe a higher level 

of value-added sales with VND755 million (US$34,300) and a higher level of profit with 
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VND512 million (US$23,300). Regarding per-worker value-added sales, partially 

constrained firms demonstrate the highest level with VND55 million (US$2,500), while 

the other groups share a similar level at VND50 million (US$2,270). However, in terms 

of per-worker profit, unconstrained firms perform a greater level with VND35 million 

(US$1,600), followed by partially and fully constrained firms. 

Table 5.2. Labour productivity by constraint category 

 Full 

sample 

 
UC. firms 

 
PC. firms 

 
FC. firms 

[1]  [2]  [3]  [4] 

Number of employees 13.355  10.583  23.722  11.049 

Value-added sales (VND 

thousand) 

940,121  755,129  1,754,328  673,469 

VA. per employee (VND 

thousand) 

51,113  50,092  55,303  50,020 

Profit (VND thousand) 594,156  512,386  1,123,457  379,460 

Profit per employee (VND 

thousand) 

34,176  35,417  34,518  31,937 

Observations 6,075  3,006  1,216  1,853 

Notes: Calculations from the SME Survey in Vietnam. Average numbers are reported. UC., PC., and FC. represent 

unconstrained, partially constrained, and fully constrained, respectively. 
 

Control variables 

Following the literature, this study includes various control variables to capture 

firm and owner characteristics. 

Firm size. Earlier studies have shown that firm size is associated with labour 

productivity because larger firms might have more resources that allow them to be more 

competitive and productive (e.g., Avarmaa, Hazak, and Männasoo, 2013). Further, larger 

firms might be able to utilise their economy of scales to yield a higher level of sales or 

value added per employee. Rand and Torm (2012) find that larger firms are more 

profitable than smaller ones. When a firm invests in assets, it can facilitate staff members 

to increase their knowledge and skills or to upgrade and replace new technologies, which 

in turn results in a higher level of productivity. In this study, firm size is expected to have 

a positive relationship with labour productivity. Firm size is measured by the logarithm of 



 

247 

total assets to avoid the correlation, as the dependent variable––labour productivity––relies 

on the number of employees (Avarmaa, Hazak, and Männasoo, 2013). 

Firm age. Age of firm may have a negative effect on productivity because the 

effect of firm age on firm performance is likely to decrease over time (Ganau, 2016). A 

study by Xuefeng and Yasar (2016) finds that firm age significantly and negatively 

affects labour productivity, showing that older firms are less productive than newly 

established ones. Tran and Santarelli (2013) find that firm age has fewer valuable 

contributions to firm performance because older firms prefer to be settled down rather 

than investing in new venture projects to make revenue. In this present research, firm 

age is measured by the difference between the surveyed year and the establishment year 

of firms and expected to be negative. 

Investment. Investment plays an important role in boosting the total factor 

productivity growth (Black and Lynch, 2006). Black and Lynch show that investments, 

such as new technology and human capital, have a significant connection with a higher 

level of labour productivity. It is found that human capital investments through providing 

employees with training and education help to increase labour productivity of firms. 

Research by Brynjolfsson and Hitt (2003) analyses the impact of computer investments 

together with other complementary investments, such as new work systems, organisational 

design, and business process, on generating a substantial increase in productivity of 

enterprises. All in all, investments are expected to have a positive impact on a firm’s labour 

productivity. In this study, investment is captured by the logarithm of the amount that firms 

invested in operations and other activities. 

Competition is used to reflect competitive pressures, following the literature 

regarding the positive linkage between competition and productivity (e.g., Aghion, 

Braun, and Fedderke, 2008). Research by Holmes and Schmitz (2001) shows that 

competition in railroad increases water-transportation productivity. Vahter (2006) 
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emphasises that labour productivity is positively affected by competition. Because of 

competition in the field of activity, firms are required to efficiently utilise technology and 

resources to survive in the market. Further, when enterprises encounter increased 

competition, they tend to engage in activities towards productivity enhancement in order 

to gain a better advantage in the market (Holmes and Schmitz, 2001). Thus, this study 

considers competition as a binary variable to show whether a firm has faced competition 

in the same industry and how it affects labour productivity of firms. 

Share of skilled workers. Following previous studies (e.g., Haskel, Hawkes, and 

Pereira 2005; Iranzo, Schivardi, and Tosetti, 2008), this research includes the share of 

skilled workers to control for human capital in association with labour productivity. It is 

found that skilled workers significantly contribute to increasing the labour productivity 

level. Haskel, Hawkes, and Pereira (2005) highlight that firms with more skilled workers 

tend to be more productive. A study by Iranzo, Schivardi, and Tosetti (2008) emphasises 

that within each particular group of workers, different skill levels have different impacts 

on labour productivity. From the mentioned justifications, this study includes the share of 

skilled workers to total employees to control for human capital in the productivity function. 

This variable is expected to positively correlate with labour productivity. 

Satisfaction. The variable satisfaction is added to control for labour productivity 

because when employees are more satisfied with the benefits provided by the firm, they 

would become more committed to work, thus likely enhancing the firm’s productivity. 

For example, Black and Lynch (2006) highlight that benefits for workers can motivate 

them to contribute better to firm performance, which increases the firm’s value. The 

authors also emphasise that incentives for employees significantly and positively foster 

productivity at the firm level. With favourable incentives, employees are more committed 

to continue working towards improving a firm’s productivity. Similarly, Waheed (2017) 

argues that bonuses and other financial benefits are important motivational factors to 
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enhance labour productivity. Accordingly, firms offering bonuses to their employees are 

likely to obtain a higher level of labour productivity than those without any incentive 

offers. In fact, satisfied employees are highly motivated, have good work morale, and work 

more effectively and efficiently (Eskildsen and Dahlgaard, 2000).  In this study, satisfaction 

is expected to positively correlate with labour productivity and captured by a dummy 

variable coded 1 if the employees enjoy at least one of the following benefits: sick leave 

with pay, right to paid maternity leave, right to unpaid maternity leave, annual leave with 

pay, payment (lump-sum) when worker retires, and survival benefits (family); and 0 if they 

satisfy none of the above. 

Owner characteristics. This study explores owner characteristics including 

gender, age, and educational level as control variables because of the correlation between 

owner characteristics and labour productivity (Xuefeng and Yasar, 2016). First, regarding 

gender, the extant literature has found significant evidence of the positive impact of 

gender diversity in management and firm productivity (Dwyer, Richard, and Chadwick, 

2003; Yanadori and Kato, 2007). For example, Krishnan and Parsons (2008) show that 

firms with a higher number of female leaders tend to have higher profits and stock returns 

than those with fewer women leaders. Yanadori and Kato (2007) emphasise that gender 

discrimination may influence labour productivity. Second, the age of owner may limit the 

contribution of owner to firm performance (Cucculelli and Micucci, 2008). Firms 

managed by young owners tend to perform better (Tran and Santarelli, 2013). In a fast-

growing economy of a developing country like Vietnam, aging tends to be more 

responsive to firm performance. 

Third, the educational level of owner has been found to significantly affect firm 

performance and labour productivity (Yanadori Kato, 2007; Robb and Watson, 2012). 

As such, firms run by qualified owners are likely to have better structural and financial 

management, which increases revenue and labour productivity. Further, highly 
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educated managers/owners tend to hire well-educated or skilled workers, which might 

result in better productivity of firms. Robb and Watson (2012) state that highly educated 

entrepreneurs earn more profits and that educational qualifications embedded in the 

firm’s founder generate a higher level of productivity. Waheed (2017) confirms that 

education does significantly and positively matter for labour productivity. All in all, in 

this study, a set of variables of owner characteristics is included in order to control for 

the impacts of human capital on firm productivity: a binary variable with 1 if owner is 

male and 0 if female, a continuous variable to measure the age of owner by years, and 

a binary variable to capture owner’s educational level with 1 if owners or managers held 

a bachelor degree or higher and 0 otherwise. 

5.4.1.3. Instrumental variables 

As discussed in the research method section, this study selects a set of instruments 

that are expected to be correlated with the endogenous explanatory variable and 

uncorrelated with the dependent variable (Du, Lu, and Tao, 2012). As such, the set of 

instruments should be associated with the dependent variable through the endogenous 

variable only but not through any other channel. From the SME Survey, this study selects 

three variables that vary across firms and years to work as instruments: indebtedness, the 

Certificate of Land Use Right (CLUR), and Business Registration Certificate (BRC) to 

address the endogeneity of credit constraints. 

First, indebtedness is expected to have a correlation with credit constraints––a key 

independent variable of the research, but no correlation with labour productivity. Bigsten 

et al. (2003) show that enterprises with high indebtedness are likely to have more demand 

for external finance. This variable further acts as a signal of creditworthiness, which 

matters for credit decision when lenders screen a firm’s credit profile. As evidenced by 

García-Quevedo, Segarra-Blasco, and Teruel (2018), any increase of indebtedness might 

cause a higher likelihood of bankruptcy, which hence prevents firms from having access 



 

251 

to external finance, thus showing the correlation between indebtedness and credit 

constraints. It is evidenced that heavily indebted firms are more likely to be constrained 

(Hernando and Martínez-Carrascal, 2008). Following Bigsten et al. (2003), the 

indebtedness of a firm is reflected through interest payment and is supposed to correlate 

with the firm’s credit demands or financial constraints. This study captures indebtedness 

of firms by the logarithm of interest paid on formal loans averaged by year and lender. 

The validity of this instrument is shown in the empirical result section. 

Second, this study selects the Certificate of Land Use Right (CLUR) to be an 

instrument for endogeneity correction. In Vietnam, CLUR has been used as collateral 

(Rand, 2007); hence, firms holding CLUR tend to secure loans and be less credit 

constrained than those without CLUR. A study by Barslund and Tarp (2008) shows that 

CLUR, which represents the ability of firms in repaying loans, positively affects the 

lending decisions of formal credit institutions, particularly commercial banks. 

Accordingly, borrowers with CLUR are granted loans with better terms in the formal 

financing sector than their peers. All in all, firms with CLUR are more likely to be 

unconstrained than those without CLUR. Therefore, the variable of CLUR that acts as a 

signal of collateral is expected not to correlate with informal credit and be a valid 

instrument for credit constraints. In this study, CLUR is coded 1 if a firm holds the 

Certificate of Land Use Right and 0 otherwise. 

Third, this study includes a Business Registration Certificate (BRC) as an 

instrument. Formal registration under the Law on Enterprise, which is reflected through 

holding a BRC, has been evidenced to affect credit constraints (e.g., Rand and Torm, 2012; 

Tran and Santarelli, 2013). Formal firms are likely to have easier access to external finance 

under the screening system of formal lenders because they tend to completely satisfy 

lending requirements in terms of the business registration certificate and externally 

audited financial statements. As a result, becoming officially registered facilitates firms 
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to have better access to formal credit and thus, face fewer constraints (Rand and Torm, 

2012). This is consistent with Aga and Reilly (2011) who document benefits of formality 

to a firm’s operations in the sense that formal enterprises either obtain a higher likelihood 

of having their credit applications approved by formal lenders or remain a higher share 

of bank accounts. In the same vein, Tran and Santarelli (2013) find that formally 

registered firms are less likely to be capital constrained. From the justifications that 

formal registration is associated with credit constraints, this study considers registration 

as a good instrument to correct for the endogeneity of credit constraints. Registration is 

reflected through whether or not a firm holds a Business Registration Certificate and 

constructed as a binary variable, coded 1 if a firm held a BRC and 0 otherwise. BRC is 

expected to be correlated with credit constraints but uncorrelated with productivity. 

Validity, relevance, and power of the instruments are shown in the empirical 

results section. 

A description of the variables is provided in Table 5.3. 
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Table 5.3. Variable description 

Variable Description Signs 

Dependent variable  

VA. per 

employee 

(log.) 

The logarithm of value-added sales per employee that is calculated by the 

ratio of value-added sales to the number of employees at the end of year 

(Value-added sales = Value of production/manufactured output – Total 

indirect costs – Value of raw material used) 

 

Independent variables  

Partial 

constraint 

Dummy variable; = 1 if firms applied for loans, got fully approved, and 

had further credit demands; or if they applied for loans and got partially 

approved; = 0 if firms are unconstrained 

+/– 

Full constraint Dummy variable; = 1 if firms applied for loans and got fully denied; or if 

they did not apply for loans because of other reasons rather than no credit 

demands; = 0 if firms are unconstrained 

+/– 

Assets (log.) Firm size, measured by the logarithm of total assets at the end of year + 

Firm age The age of firm expressed in years as the difference between the surveyed 

year and the establishment year of firms 

– 

Investment 

(log.) 

Firm’s investment, measured by the logarithm of the amount that was 

invested since the last survey 

+ 

Competition Dummy variable; = 1 if firms faced competition in the field of activity; = 0 

otherwise 

+ 

Share of skilled 

workers 

The ratio of professional employees to total employees + 

Satisfaction Dummy variable; = 1 if employees are satisfied with––by regulation, 

directly or from the government––at least one of the following benefits: 

sick leave with pay, right to paid maternity leave, right to unpaid maternity 

leave, annual leave with pay, payment (lump-sum) when worker retires, 

and survival benefits (family); = 0 otherwise (if they enjoy none of the 

above) 

+ 

Gender Dummy variable; = 1 if owner/manager is male; = 0 if female +/– 

Age of owner The age of owner/manager expressed in years as the difference between 

the year of survey and the year of birth 

– 

Education Dummy variable; = 1 if owner/manager completed an undergraduate or a 

postgraduate program; = 0 otherwise 

+ 

Instrumental variables  

Indebtedness 

(log.) 

The logarithm of the mean of interests by year and banks paid on formal loans  

CLUR Certificate of Land Use Right. Dummy variable, = 1 if firms held the 

certificate of land use right; = 0 otherwise. 

 

BRC Business Registration Certificate. Dummy variable, = coded 1 if firms 

held a business registration certificate, = 0 otherwise 

 

 

5.4.2. Data summary statistics 

Table 5.4 reports the descriptive statistics of the full sample and the mean 

comparisons for subsamples by the degree of credit constraints. As shown, in the full 

sample, the value-added sales per worker are, on average, 10.354 in logs (standard 

deviation is 1.168), equivalent to VND51,113 thousand or US$2,320. The statistics also 
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show that 28.8% of firm-year observations are partially constrained and 38.1% are fully 

constrained. The means of total assets of firms and investments in the sample are 13.650 

(standard deviation is 1.824) and 6.110 (standard deviation is 5.847) in logs, respectively, 

equivalent to VND4.09 billion (US$185,614) and VND0.46 billion (US$20,876). 

Moving to other firm characteristics, 15 years of age is the average age of 

enterprises since the establishment, with a standard deviation of 10.123. In terms of 

competition, on average, 86.6% of observations have faced competition in the same 

field (standard deviation is 0.340). The share of skilled workers to the total number of 

employees is 2.6%, on average, and 56.5% of employees are satisfied with the benefits 

offered by their employers, such as sick leave with pay, right to paid maternity leave, 

right to unpaid maternity leave, annual leave with pay, payment (lump-sum) when worker 

retires, and survival benefits. With regard to owner characteristics, 66.9% of firms are 

owned by male entrepreneurs, on average. The average owner’s age is 46.5 with a 

standard deviation of 10.420. On average, 25% of owners graduated from a university. 

The indebtedness, as measured by the average of interest payment to formal loans, is 

approximately 9.2 in logs, equivalent to VND43.8 million or approximately US$1,990. 

The shares of firms holding a CLUR and a BRC are, on average, 53.3% and 56.7%, 

respectively.  

Table 5.4 also reports the simple t-test of firm and owner characteristics 

between constrained (partially and fully) and unconstrained firms. As seen, the value-

added sales per worker proxy indicate a higher level of labour productivity for 

constrained firms––either partially or fully––than unconstrained firms at the 

significance level of 1%. Between two levels of constraints, partially constrained 

firms achieve a greater level of labour productivity than their peers at the significance 

level of 5%. 
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Table 5.4. Descriptive statistics 

Variable Mean S.D. Min. Max. Obs. 

VA. per employee (log.) 10.354 (1.168) -0.059 15.821 6,075 

Partial constraint (Yes = 1)a 0.288 (0.453) 0.000 1.000 4,222 

Full constraint (Yes = 1)b 0.381 (0.486) 0.000 1.000 4,859 

Assets (log.) 13.650 (1.824) 4.595 19.567 6,075 

Firm age 15.236 (10.123) 1.000 75.000 6,075 

Investment (log.) 6.110 (5.847) 0.000 18.258 6,075 

Competition (Yes = 1) 0.866 (0.340) 0.000 1.000 6,075 

Share of skilled workers 0.026 (0.059) 0.000 0.771 6,075 

Satisfaction (Yes = 1) 0.565 (0.496) 0.000 1.000 6,075 

Gender (Male = 1) 0.669 (0.471) 0.000 1.000 6,075 

Age of owner 46.509 (10.420) 17.000 94.000 6,075 

Education 0.250 (0.433) 0.000 1.000 6,075 

Indebtedness (log.) 9.176 (1.986) 5.864 12.200 6,075 

CLUR (Yes = 1) 0.533 (0.499) 0.000 1.000 6,075 

BRC (Yes = 1) 0.567 (0.495) 0.000 1.000 6,075 

Location (Urban = 1) 0.359 (0.480) 0.000 1.000 6,075 

 

 
PC. vs UC.  FC vs. UC.  PC. vs. FC. 

 [1]  [2]  [3] 

 Diff. t-stats  Diff. t-stats  Diff. t-stats 

VA. per employee (log.) 0.176*** 4.330 0.096*** 2.757 0.080** 1.955 

Assets (log.) 0.706*** 11.322 0.165*** 3.124 0.540*** 8.211 

Firm age -2.830 -8.144 -1.024 -3.352 -1.806 -5.215 

Investment (log.) 5.219*** 28.197 0.267* 1.611 4.952*** 25.302 

Competition (Yes = 1) 0.076*** 6.438 0.046*** 4.415 0.030*** 2.646 

Share of skilled workers 0.019*** 9.549 0.007*** 4.056 0.012*** 5.147 

Satisfaction (Yes = 1) 0.139*** 8.308 0.037*** 2.495 0.102*** 5.684 

Gender (Male = 1) 0.019 1.191 0.025** 1.796 -0.006 -0.341 

Age of owner -2.783 -7.872 -1.112 -3.606 -1.671 -4.441 

Education 0.090*** 6.053 0.003 0.241 0.087*** 5.312 

Indebtedness (log.) 2.376*** 40.761 -0.794 -15.287 3.171*** 67.070 

CLUR (Yes = 1) -0.101 -6.008 -0.065 -4.409 -0.367 -1.985 

BRC (Yes = 1) 0.113*** 6.740 0.070*** 4.798 0.043*** 2.384 

Location (Urban = 1) -0.053 -3.320 0.075*** 5.247 -0.128 -7.233 

Notes: Descriptive statistics report means of individual variables, followed by standard deviations in parentheses, 

minimum, and maximum values. UC., PC., and FC. stand for unconstrained, partially constrained, and fully 

constrained firms, respectively. Difference of individual variables is reported by using t-test to test the null hypotheses 

H0: difference of mean is not greater than 0. *, **, and *** denote the levels of significance at 10%, 5%, and 1%, 

respectively. a and b denote partial constraint and full constraint versus non-constraint, respectively. 

 

In terms of firm size, unconstrained firms are slightly smaller than partially 

and fully constrained firms. Between two categories, the partially constrained 

demonstrate a larger size than the fully constrained. Similar patterns by constraint 

group apply to other variables, including investment, competition, the share of skilled 

workers, satisfaction, and BRC. Particularly, both groups of constrained firms 

perceive slightly higher levels of investment than their counterparts. Between the two, 
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partially constrained firms show their higher level of investment than the fully 

constrained. Either partially or fully constrained firms tend to encounter competition 

in the markets, have a larger share of skilled workers, provide their employees with 

benefits, and possess BRC, compared to unconstrained firms. Besides, the partially 

constrained are more likely to expose to the above characteristics (competition, the 

share of skilled workers, satisfaction, and BRC) than the fully constrained.  

Regarding the remaining variables, the statistics show that fully constrained 

firms tend to be run by male entrepreneurs, relative to unconstrained firms. Owners 

of partially constrained firms appear to be well educated as compared to their peers 

(unconstrained and fully constrained). Fully constrained firms are generally located 

in urban areas. In terms of the firm’s indebtedness, it appears that partially constrained 

firms, relative to their counterparts, are more indebted since they spend more on 

interest payment. The simple t-test does not perform statistically significant difference 

among constraint groups for the remaining variables, comprising firm age, age of the 

owner, and CLUR. All in all, the descriptive statistics confirm the importance of 

constraint levels in the empirical analysis. 

5.5. Empirical results and discussion 

This section demonstrates the empirical results regarding the impacts of credit 

constraints on labour productivity. Section 5.5.1 presents the baseline results without 

the presence of endogeneity. Section 5.5.2 reports and interprets the main results yielded 

from both parametric (2SLS and the system GMM estimator) and non-parametric 

(Propensity Score Matching) approaches. Section 5.5.3 discusses the empirical results, 

following by robustness checks presented in Section 5.5.4. 
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5.5.1. Baseline results 

Table 5.5 demonstrates the baseline results regarding the impacts of partial and 

full constraints on labour productivity without the presence of endogeneity by adopting 

three models: Ordinary Least Squares (OLS) (columns [1] and [4]), random-effects model 

(REM) (columns [2] and [5]), and fixed-effects model (FEM) (columns [3] and [6]). As 

shown, the coefficients of either partial or full constraint are negative, except in column [4], 

but they all remain insignificant. This suggests that credit constraints are not statistically 

and significantly correlated with firm-level labour productivity. However, from a very first 

glance, it seems that partial constraint has a negative impact on labour productivity (Panel 

A), suggesting that partially constrained firms have a lower level of labour productivity 

than unconstrained firms or that partial constraint decreases labour productivity. 

The baseline results are mixed for the full constraint group, in which full 

constraint has a positive effect on labour productivity when applying the OLS method 

(column [4]) but an inverse relationship with labour productivity when using REM and 

FEM (columns [5] and [6]). Yet, all these estimates might be biased due to not considering 

the endogeneity issue of credit constraints on labour productivity. As discussed 

previously, most of the potential endogeneity issues are related to the inputs, including 

labour, capital, and materials, which might cause possible biases and affect the estimates 

of the impacts of the inputs on productivity (e.g., Black and Lynch, 2006). Unobserved 

factors, such as the managerial quality, might affect both credit constraints and a firm’s 

productivity (Xuefeng and Yasar, 2016). Consequently, the results might likely be biased. 

Thus, it is essential to address the endogeneity problem in order to yield consistent 

estimates regarding the impacts of partial and full constraints on labour productivity. The 

next section shows the main results once endogeneity is solved. 
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Table 5.5. Baseline results of the credit constraints and labour productivity nexus without endogeneity 

Variable 

PC. vs. NC. and VA. per employee (Panel A)  FC. vs. NC. and VA. per employee (Panel B) 

   OLS        REM       FEM  OLS       REM       FEM 

   [1]          [2]         [3]  [4]         [5]         [6] 

Partial constraint (lag.) -0.063 

(0.050) 

-0.063 

(0.049) 

-0.049 

(0.062)   

  

Full constraint (lag.) 

    

0.001 

(0.033) 

-0.002 

(0.034) 

-0.027 

(0.040) 

VA. per employee (lag.) 0.272*** 

(0.042) 

0.272*** 

(0.043) 

-0.157*** 

(0.056)  

0.292*** 

(0.038) 

0.242 

(0.038) 

-0.136*** 

(0.045) 

Assets (log.) 0.128*** 

(0.013) 

0.128*** 

(0.013) 

0.113*** 

(0.031)  

0.112*** 

(0.012) 

0.121 

(0.013) 

0.109*** 

(0.022) 

Firm age -0.010*** 

(0.002) 

-0.010*** 

(0.002) 

-0.004* 

(0.002)  

-0.007*** 

(0.001) 

-0.007 

(0.001) 

-0.001 

(0.002) 

Investment (log.) 0.012*** 

(0.004) 

0.012*** 

(0.004) 

0.010** 

(0.005)  

0.010*** 

(0.003) 

0.010 

(0.004) 

0.005 

(0.004) 

Competition (Yes = 1) 0.142** 

(0.062) 

0.142** 

(0.063) 

0.118 

(0.081)  

0.097* 

(0.051) 

0.089 

(0.052) 

0.026 

(0.061) 

Share of skilled workers -1.598 

(1.034) 

-1.598 

(1.021) 

-1.439 

(1.312)  

-1.373 

(0.982) 

-1.382 

(1.006) 

-0.969 

(1.058) 

Satisfaction (Yes = 1) 0.076 

(0.050) 

0.076 

(0.050) 

0.043 

(0.061)  

0.086** 

(0.042) 

0.078 

(0.042) 

-0.013 

(0.049) 

Gender (Male = 1) 0.073* 

(0.042) 

0.073* 

(0.041) 

-0.053 

(0.072)  

0.076** 

(0.036) 

0.070 

(0.037) 

-0.043 

(0.070) 

Age of owner -0.004** 

(0.002) 

-0.004** 

(0.002) 

-0.006 

(0.005)  

-0.005*** 

(0.001) 

-0.005 

(0.002) 

-0.008** 

(0.003) 

Education 0.085* 

(0.050) 

0.085* 

(0.049) 

0.148** 

(0.068)  

0.082** 

(0.039) 

0.077 

(0.037) 

0.003 

(0.044) 

Location effects Yes Yes Yes  Yes Yes Yes 

Year effects Yes Yes Yes  Yes Yes Yes 

Observations 3,461 3,461 3,461  3,806 3,806 3,806 

Notes: Dependent variable is labour productivity, measured by per-employee value added. Ordinary Least Square (OLS), random-effects model (REM), and fixed-effects model (FEM) are 

applied. Cell values represent regression coefficients of individual variables, followed by robust standard errors in parentheses. NC., PC., and FC. stand for non-constraint, partial constraint, 

and full constraint, respectively. *, **, and *** denote the levels of significance at 10%, 5%, and 1%, respectively. Base: unconstrained firms. All regressions include a constant term. 
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5.5.2. Main results 

5.5.2.1. Endogeneity of credit constraints on labour productivity 

As discussed in the previous section, there remain potential endogeneity issues of 

credit constraints on labour productivity. This section provides the tests if the variable 

credit constraints is indeed endogenous and if the instruments are relevant and valid 

enough to correct for endogeneity. As reported in Table 5.6, the Hausman test of 

endogeneity shows significant 𝜒2 statistics in both columns [1] and [3] with P-values < 

0.10, implying a rejection of the null hypothesis that the specified independent variable 

(credit constraints) is exogenous. Therefore, partial constraint and full constraint are 

indeed endogenous and need to be instrumented.  

The insignificant 𝜒2 statistics in both columns [1] and [3] (P-values > 0.10) 

reported from the Sargan test of over-identification suggest a non-rejection of the null 

hypothesis of over-identification, implying that the specification is well identified. 

According to Hayashi (2000), the statistics from the Sargan test also refer to the validity 

of the instruments, in which the instruments are uncorrelated with the error term and 

valid to address the endogeneity issue. 

The LM test of under-identification produces significant 𝜒2 statistics in both 

columns [1] and [3] (P-values < 0.05), implying a rejection of the null hypothesis that 

the equation is not identified (Kleibergen and Paap, 2006). The LM test in this case also 

refers to an exact identification of the equation and suggests the relevance of the 

instruments. The significant Cragg-Donald Wald F-statistics of weak identification test 

in both columns [1] and [3] imply a rejection of the null hypothesis regarding weak 

instruments (Sanderson and Windmeijer, 2016), which then confirms an adequate 

power of the instruments. 
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Table 5.6. Endogeneity tests of credit constraints on labour productivity 

 Partial constraint  Full constraint 

[1]  [2] 

Hausman test of endogeneity 𝜒2 5.249 [0.022] 2.993 [0.084] 

Sargan test of over-identification 𝜒2 0.057 [0.812] 2.243 [0.326] 

LM test of under-identification 𝜒2 8.181 [0.017] 13.179 [0.004] 

Cragg-Donald test of weak 

identification (F-stats) 

4.116 [0.016] 4.441 [0.004] 

Notes: P-values are in brackets. PC. and FC. stand for partial constraint and full constraint, respectively. Base: 

unconstrained firms. The reported statistics of tests of endogeneity, over-identification, under-identification, and 

weak identification are significant if P-values < 0.10. 

 

5.5.2.2. Results from the parametric approach: 2SLS and the system GMM estimator 

Table 5.7 demonstrates the main results regarding the impacts of credit constraints 

on labour productivity after controlling for firm specific characteristics and dynamic 

endogeneity. Overall, the empirical results suggest a non-linear relationship between credit 

constraints and labour productivity, consistent with recent findings by Jin, Zhao, and 

Kumbhakar (2019) who show an inverted U-shaped nexus between financial constraints 

and productivity.36 This implies that the lower level of financial constraints spurs 

productivity, while the higher level of constraints hampers productivity. Different from Jin, 

Zhao, and Kumbhakar (2019), this present study shows that labour productivity at the firm 

level decreases with partial constraint and increases with full constraint. The coefficients 

are found significant in Panel A (partial constraint and per-employee value-added sales) 

when adopting the 2SLS and the system GMM methods (columns [1] and [2]). However, 

turning to the link between full constraint and value-added sales per employee, the 

coefficients remain significant when executing GMM regression (column [4]) but 

insignificant under 2SLS (column [3]). 

Technically, all the specifications yield a negative coefficient of partial constraint 

and a positive coefficient of full constraint on labour productivity. Preferably, the 

 
36 Jin, Zhao, and Kumbhakar (2019) find that financial constraint increases productivity if it is smaller than a 

critical threshold (the productivity-maximising constraint level based on the index of financial constraints) 

and decreases productivity if it is in a higher level of the threshold. 
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adoption of the system GMM estimator provides more precise estimated coefficients, as 

emphasised by Blundell and Bond (2000). A lower level of labour productivity of 

partially constrained firms implies that credit constraint holds back labour productivity. 

This finding is consistent with previous studies (e.g., Cao and Leung, 2019; Ferrando and 

Ruggieri, 2018, Li, Liao, and Zhao, 2018; Manaresi and Pierri, 2017). It can be explained 

that limited access to external credit prevents firms from implementing productivity-

enhancing projects that may otherwise not be taken up (Krishnan, Nandy, and Puri, 2014). 

From another approach, constrained firms, in the presence of a negative cash flow shock, 

are forced to reduce or postpone their productivity-enhancing projects due to less 

available internal financing (Chen and Guariglia, 2013). The negative relationship between 

financial constraints and labour productivity further confirms the effect of a firm’s 

financing on the outputs through limited physical capital in the presence of market 

imperfections (Jin, Zhao, and Kumbhakar, 2019).  

The positive relationship between full constraints and productivity is less 

evidenced but not an outlier in the literature. For example, in the case of Chinese 

manufacturing, Jin, Zhao, and Kumbhakar (2019) find a positive effect of financial 

constraints on productivity when the financial-constrain index is smaller than the 

productivity-maximising constraint level used as a critical threshold. Nickell and 

Nicolitsas (1999) find that financial constraints improve the productivity of UK 

manufacturing firms. Relatively similarly, Sena (2006) shows an increase of technical 

efficiency with financial constraints of Italian manufacturing firms. The findings are 

confirmed by Coricelli et al. (2012) who show that better access to credit may result in 

overcapacity, thus decreasing the productivity of firms. This implies that limited credit 

might motivate firms to better utilise their capacity. The findings are also consistent with 

a study by Avarmaa, Hazak, and Männasoo (2013) that finds a positive nexus between 

credit constraints and productivity of local companies, suggesting that constraints to 
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credit in conjunction with competitive pressures are motivators for local companies with 

limited resources to improve labour productivity. The literature has discussed the positive 

effect of financial constraints on a firm’s productivity through managers- and workers-

related explanations. Naturally, when a firm is financially constrained, it might divert 

their business strategies into labour force’s concentration in order to enhance productivity 

and efficiency. Fully credit constrained firms are perhaps compelled to improve their 

productivity in the short run to survive in the market. 

With regard to other control variables, the results demonstrate a significant 

relationship between labour productivity in the past and in the current period. The 

coefficients remain positive when using the GMM technique but negative in the 2SLS 

specification, which confirms the downward bias of using 2SLS. This finding is 

consistent with Van Vu et al. (2018) who show a positive relationship between firm 

performance in the past and that in the current period. 

Turning to firm size, larger firms perform a better level of labour productivity in 

both constraint groups. The findings are consistent with Ferrando and Ruggieri (2018) 

who argue that larger firms tend to make better use of fixed costs and subsequent 

expenditure of productive investments upon economies of scale, thus increasing 

productivity. This also confirms the results documented by Avarmaa, Hazak, and 

Männasoo (2013) that large companies are able to utilise the economies of scale to boost 

their labour productivity. In terms of firm age, this variable is found significant for 

partially constrained firms only (column [2]). As expected, the negative estimate of firm 

age shows that old firms perceive a lower level of labour productivity, which imply that 

young firms perform better. The finding is in line with Cucculelli and Micucci (2008) and 

Jin, Zhao, and Kumbhakar (2019). 
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Table 5.7. Main results of the credit constraints and labour productivity nexus 

Variable 

PC. vs. NC. and VA. per 

employee (Panel A)  

FC. vs. NC. and VA. per 

employee (Panel B) 

2SLS       GMM  2SLS  GMM 

[1]  [2]  [3]  [4] 

Partial constraint (lag.) -1.898* 

(1.060) 

-0.882*** 

(0.254)  

  

Full constraint (lag.) 

   

1.087 

(0.691) 

0.705* 

(0.427) 

VA. per employee (lag.) -0.120* 

(0.065) 

0.867*** 

(0.034)  

-0.122** 

(0.058) 

0.850*** 

(0.040) 

Assets (log.) 0.119*** 

(0.034) 

0.133*** 

(0.034)  

0.087*** 

(0.026) 

0.119*** 

(0.034) 

Firm age -0.005 

(0.003) 

-0.009*** 

(0.003)  

0.001 

(0.003) 

-0.001 

(0.002) 

Investment (log.) 0.004 

(0.006) 

0.010 

(0.006)  

0.005 

(0.005) 

-0.001 

(0.006) 

Competition (Yes = 1) 0.093 

(0.089) 

0.092 

(0.077)  

0.026 

(0.066) 

0.018 

(0.064) 

Share of skilled workers -1.822 

(1.451) 

-1.040 

(1.088)  

-0.999 

(0.931) 

-0.607 

(0.900) 

Satisfaction (Yes = 1) -0.011 

(0.080) 

0.143 

(0.089) 

 

-0.051 

(0.058) 

0.067 

(0.071) 

Gender (Male = 1) 0.003 

(0.088) 

0.044 

(0.056) 

-0.042 

(0.075) 

0.000 

(0.061) 

Age of owner -0.006 

(0.006) 

-0.003 

(0.003) 

-0.007* 

(0.004) 

-0.002 

(0.003) 

Education 0.110 

(0.081) 

0.103 

(0.067) 

0.028 

(0.057) 

0.010 

(0.050) 

Location effects Yes Yes Yes Yes 

Year effects Yes Yes Yes Yes 

AB test for AR(1) (z)  -7.740 

[0.000] 

 -3.500 

[0.000] 

AB test for AR(2) (z)  -0.290 

[0.768] 

 1.550 

[0.122] 

Sargan test of overid. 𝜒2 0.057 

[0.812] 

8.980 

[0.439] 

2.243 

[0.326] 

4.230 

[0.895] 

Hansen test of overid. 𝜒2  6.170 

[0.723] 

 3.600 

[0.936] 

Observations 3,358 3,461 3,719 3,806 

Notes: Dependent variable is labour productivity, measured by per-employee value added. The two-stage least 

squares (2SLS) and system Generalised Method of Moments (GMM) estimator are applied. Cell values represent 

regression coefficients of individual variables, followed by robust standard errors in parentheses. NC., PC., and FC. 

stand for non-constraint, partial constraint, and full constraint, respectively. z-statistics of Arellano-Bond (AB) tests 

for the autocorrelation (Arellano and Bond, 1991) in the first and second orders (AR(1) and AR(2), respectively) are 

reported. 𝜒2 of Sargan and Hansen tests of over-identification are reported. P-values are in brackets. *, **, and *** 

denote the levels of significance at 10%, 5%, and 1%, respectively. Base: unconstrained firms. All regressions 

include a constant term. 
 

Table 5.7 also reports the Arellano-Bond (AB) tests for the autocorrelation in the 

first- and second-order structure. Results in both panels show the significant effect of 

labour productivity in the first order (AR(1)) with P-values = 0.000 and the insignificant 

effect in the second order (AR(2)) (P-values > 0.10) on the current productivity (columns 
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[2] and [4] for Panels A and B, respectively). Hence, the null hypothesis of zero 

autocorrelation in the first order is rejected; yet, this hypothesis cannot be rejected in the 

second order. This suggests that a one-year lagged productivity as an independent variable 

is sufficient to control for the dynamic endogeneity, as evidenced by Van Vu et al. (2018). 

Further, Hansen and Sargan tests of over-identification are also performed to check the 

validation of the instruments, as documented by Roodman (2009) regarding a crucial 

assumption for the GMM validity related to the instrument’s exogeneity. Results show that 

the null hypothesis of exogenous instruments cannot be rejected, suggesting the validity of 

the system GMM specification. All in all, this study provides an interesting analysis of the 

different impacts of credit constraints on labour productivity, which confirms the 

hypothesis of non-linear nexus between credit constraints and productivity. 

In sum, this study finds that credit constraints do significantly matter for labour 

productivity and that these effects are different by the level of constraints. As such, a 

low level of constraints (partial constraint) has a negative impact on labour productivity, 

while full constraint as a higher level of financial obstacles shows an inverse effect. The 

reasons for these different impacts are provided in the discussion section. 

5.5.2.3. Results from the non-parametric approach: Propensity Score Matching 

(A) The impacts of credit constraints on labour productivity 

This section shows empirical results from the non-parametric approach by adopting 

the Propensity Score Matching technique to control for observed time-variant factors that 

might have simultaneous impacts on both credit constraints and labour productivity. This 

strategy also enables the study to yield precisely estimated covariates in the case of potential 

endogeneity of credit constraints on labour productivity. The baseline results of credit 

constraints vis-à-vis labour productivity nexus using PSM are reported in Table 5.8. The 

method corrects for biased estimates by using the nearest neighbour procedure with four 
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nearest matches per treated observation with replacement. The relationship between partial 

constraint and per-employee value added is shown in Panel A, while that between full 

constraint and per-employee value added is reported in Panel B. 

Table 5.8. Credit constraints and labour productivity: Baseline from PSM estimates 

 PC. vs. NC. and  

VA. per employee  

 FC. vs. NC. and 

VA. per employee  

(Panel A)  (Panel B) 

Average treatment effect (ATE) -0.131** (0.053)  0.014 (0.034) 

Average treatment effect on the treated (ATET) -0.124** (0.048)  0.006 (0.040) 

Total observations 3,461   3,806  

Treated observations (lag constraint) 1,054   1,399  

Notes: Dependent variable is labour productivity, measured by per-employee value added. Propensity Score 

Matching estimations are applied. Four matches per treated. Abadie-Imbens (AI) robust standard errors are in 

parentheses. NC., PC., and FC. stand for non-constraint, partial constraint, and full constraint, respectively. *, **, 

and *** denote the levels of significance at 10%, 5%, and 1%, respectively. Base: unconstrained firms. 

 

In Panel A, the ATE and ATET report a negative impact of partial constraint on 

labour productivity, which means that as compared to untreated firms, treated firms have 

a lower level of labour productivity. Other control variables of firm and owner 

characteristics are included in the PSM technique. The ATE shows that partially 

constrained firms (or the treated) remain a lower level of productivity than unconstrained 

firms (or the untreated) by 13.1%, while the ATET shows a 12.4% of the difference in 

labour productivity between the two groups. The results once confirm the estimates from 

the 2SLS and the system GMM estimator regarding the negative association between 

partial constraint and labour productivity as presented in the previous section. 

Panel B reports the positive effect of full constraint on labour productivity, 

though the coefficient remains insignificant. Overall, fully constrained firms perceive a 

higher level of labour productivity than unconstrained firms, suggesting that full 

constraint helps to boost labour productivity. The positive covariates of ATE and ATET 

affirm the findings of the positive linkage between full constraint and labour 

productivity reported in the earlier section on the parametric approach. The economic 

size of ATET in Panel B is relatively small (0.006). 
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Table 5.9 reports the impacts of two constraint groups on labour productivity 

using a matched sample that matches the treated (partially or fully constrained) and the 

controls (unconstrained). The connection between partial constraint and value added per 

employee is shown in Panel A, and the association between full constraint and value added 

per employee is presented in Panel B. In order to generate a panel matched dataset from 

each individual matched round, the study matches partially or fully constrained firms (the 

treated) and unconstrained firms (the untreated) based on their propensity score that is 

estimated from the firm specific characteristics. Technically, PSM is implemented for each 

individual year of data to match those being constrained with those being unconstrained by 

a single year. Matching firms with closest propensity score allow the study to identify a 

sample of the treated and the control by dropping all unmatched firms, thus appending each 

data round to generate a matched panel dataset.  

Results also demonstrate that partial constraint negatively affects labour 

productivity (columns [1] and [2]), while it remains a positive connection between full 

constraint and labour productivity (columns [3] and [4]). This once again affirms the 

empirical results demonstrated earlier when using the parametric approach. The 

coefficients are significant when the random-effects models are used and remain 

insignificant in the fixed-effects regressions. Results from random-effects estimations 

show a 9.1% lower level of labour productivity of partially constrained firms and a 9.3% 

higher level of productivity of full constrained firms as compared to unconstrained firms 

(which is now the control). When using fixed-effects estimations, partial constraint 

decreases labour productivity by 6.4%, while full constraint increases productivity by 

6.9%. The explanations regarding the different impacts of partial and full constraints on 

labour productivity are provided in the next section. 
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Table 5.9. Credit constraints and labour productivity: A matched sample37 

Variable 

PC. vs. NC. and  

VA. per employee (Panel A) 
 FC. vs. NC. and  

VA. per employee (Panel B) 
REM FEM  REM FEM 

[1] [2]  [3] [4] 

Partial constraint (lag.) -0.091* 

(0.055) 

-0.064 

(0.100) 

   

Full constraint (lag.) 

  

 0.093** 

(0.045) 

0.069 

(0.058) 

Lag VA. per employee 

(log.) 

0.235*** 

(0.040) 

-0.249*** 

(0.068) 

 0.189*** 

(0.033) 

-0.015 

(0.046) 

Assets (log.) 0.138*** 

(0.020) 

0.107** 

(0.051) 

 0.126*** 

(0.019) 

0.120*** 

(0.031) 

Firm age -0.012*** 

(0.003) 

0.000 

(0.009) 

 -0.008*** 

(0.003) 

-0.003 

(0.004) 

Investment (log.) 0.012** 

(0.005) 

0.008 

(0.009) 

 0.010** 

(0.004) 

0.009* 

(0.005) 

Competition (Yes = 1) 0.169** 

(0.086) 

0.091 

(0.136) 

 0.072 

(0.067) 

0.043 

(0.084) 

Share of skilled 

workers 

-0.770 

(0.482) 

-0.928 

(0.855) 

 -1.303 

(0.457) 

-2.439 

(0.618) 

Satisfaction (Yes = 1) 0.057 

(0.066) 

0.027 

(0.114) 

 0.003 

(0.052) 

-0.088 

(0.067) 

Gender (Male = 1) 0.082 

(0.060) 

-0.027 

(0.124) 

 0.096* 

(0.052) 

0.003 

(0.086) 

Age of owner -0.001 

(0.003) 

0.004 

(0.007) 

 -0.006** 

(0.003) 

-0.008* 

(0.005) 

Education 0.071 

(0.065) 

0.244** 

(0.111) 

 0.096* 

(0.055) 

0.081 

(0.075) 

Location effects Yes Yes  Yes Yes 

Year effects Yes Yes  Yes Yes 

Treated observations 1,054 1,054  1,399 1,399 

Control observations 689 689  962 962 

Notes: Dependent variable is labour productivity, measured by per-employee value added. Random-effects model 

(REM) and fixed-effects model (FEM) are applied on a matched sample of treated and control observations. Cell values 

represent regression coefficients of individual variables, followed by standard errors in parentheses. NC., PC., and FC. 

stand for non-constraint, partial constraint, and full constraint, respectively. *, **, and *** denote the levels of 

significance at 10%, 5%, and 1%, respectively. Base: unconstrained firms. All regressions include a constant term. 

 

Lagged labour productivity is found to significantly affect the current labour 

productivity; yet, the coefficient remains insignificant in column [4] in the case of fully 

constrained firms. Firm size positively and significantly affects labour productivity no 

matter what models are used and what group of constraints the firm falls in, suggesting 

that larger firms have higher labour productivity than smaller firms. Moving to firm age, 

the negative coefficient shows that old firms perceive a lower magnitude of labour 

 
37 As discussed previously, the matching technique that matches the treated (partially or fully constrained) 

and the controls (unconstrained) based on propensity score of the two groups eliminates the influences of 

endogeneity. Thus, the system GMM estimator is not applied on a matched sample. 
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productivity than the young and newly established. The variable competition is positive and 

significant in column [1] only. Male-owned firms obtain a higher level of productivity, 

significant in column [3] only. The age of owner has a similar impact on labour productivity 

as firm age and is significant in the case of fully constrained firms (Panel B). Last, firms 

run by qualified entrepreneurs appear to have a higher level of productivity. 

 (B) Testing the validity of matching assumptions 

This section shows the balancing tests and overlap or common support of the treated 

group (partially and fully constrained firms) and the control group (unconstrained firms). 

Balancing tests 

Tables 5.10 and 5.11 demonstrate the balancing tests of PSM, calculated based on 

the propensity score of both treated and control groups, in which test of covariate 

balancing and absolute bias reduction before and after matching between partially 

constrained firms and unconstrained firms is shown in Table 5.10, while that between 

fully constrained firms and unconstrained firms is reported in Table 5.11. The balancing 

test relies on specific observed characteristics of firms to check the balance of covariates 

for the treated and the control after obtaining the propensity score, then comparing the 

two groups based on their close estimated propensity scores. The results show the success 

of the matching approach in making the means of the treated and the control covariates 

close to each other, applied to all variables. 

As shown in Table 5.10, the means of the treated (partially constrained firms) 

covariates are larger than those of the control group (unconstrained firms) after the match 

for a set of variables including investment, competition, the share of skilled workers, 

gender, age of owner, and location. The remaining witness smaller means of the treated 

relative to the control after being matched.   
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Table 5.10. Test of covariate balancing and absolute bias reduction before and after matching: 

Partially constrained firms and unconstrained firms––nearest neighbour matching 

 

Meanwhile, Table 5.11 demonstrates that the means of covariates of the treated 

group (fully constrained firms) remain higher than those of the control group 

(unconstrained firms), holding for lag labour productivity, firm size, firm age, the share 

of skilled workers, gender, age of owner, education, and location. Moreover, the results 

show the reduction of bias to ensure the balancing of the two groups (the treated and the 

control) is tested, which suggests the appropriateness of the PSM in making the means of 

the treated covariates as close as possible to those of the control covariates after the match. 

  

Variable Sample 
Mean 

% bias 
% reduct. 

of bias 
t-test 

Treated Control 

Lag VA. per employee 

(log.) 

Unmatched 10.376 10.215 17.5  4.76*** 

Matched 10.376 10.390 -1.6 90.8 -0.38 

Assets (log.) Unmatched 14.295 13.650 35.0  9.60*** 

 Matched 14.295 14.313 -1.0 97.2 -0.23 

Firm age Unmatched 14.124 16.919 -28.7  -7.48*** 

 Matched 14.124 14.184 -0.6 97.9 -0.16 

Investment (log.) Unmatched 8.425 5.088 57.2  15.61*** 

 Matched 8.425 8.392 0.6 99.0 0.13 

Competition (Yes = 1) Unmatched 0.892 0.848 13.2  3.47*** 

 Matched 0.892 0.887 1.5 88.8 0.36 

Share of skilled workers Unmatched 0.036 0.021 26.0  7.23*** 

 Matched 0.036 0.035 2.6 90.1 0.52 

Satisfaction (Yes = 1) Unmatched 0.586 0.485 20.4  5.50*** 

 Matched 0.586 0.590 -0.8 96.2 -0.18 

Gender (Male = 1) Unmatched 0.676 0.649 5.6  1.52 

 Matched 0.676 0.669 1.4 75.9 0.31 

Age of owner Unmatched 45.364 47.787 -23.1  -6.23*** 

 Matched 45.364 45.223 1.3 94.2 0.32 

Education Unmatched 0.343 0.258 18.4  5.07*** 

 Matched 0.343 0.349 -1.4 92.7 -0.30 

Location (Urban = 1) Unmatched 0.303 0.346 -9.3  -2.50** 

 Matched 0.303 0.301 0.3 97.3 0.06 

Notes: Average treatment effect on the treated (ATET) is reported. Difference of individual variables is reported by 

using t-test to test the null hypotheses H0: difference of mean is not greater than 0. *, **, and *** denote the levels 

of significance at 10%, 5%, and 1%, respectively. 
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Table 5.11. Test of covariate balancing and absolute bias reduction before and after matching: 

Fully constrained firms and unconstrained firms––nearest neighbour matching 

For visualisation, Figures 5.4 and 5.5 illustrate the propensity scores of partial 

constraint and full constraint (the treated group), respectively, versus non-constraint (the 

control group), which affirms the matching success to make the treated and the control 

balance. All in all, the matching method succeeds in reducing bias in almost all variables 

effectively. 

  

Variable Sample 
Mean 

% bias 
% reduct. 

of bias 
t-test 

Treated Control 

Lag VA. per employee (log.) Unmatched 10.237 10.215 2.4  0.72 

 Matched 10.237 10.251 -1.6 33.8 -0.43 

Assets (log.) Unmatched 13.768 13.650 6.8  2.02** 

 Matched 13.768 13.765 0.2 97.1 0.05 

Firm age Unmatched 15.779 16.919 -11.0  -3.24*** 

 Matched 15.779 15.536 2.3 78.6 0.65 

Investment (log.) Unmatched 5.514 5.088 7.4  2.21** 

 Matched 5.514 5.558 -0.8 89.6 -0.20 

Competition (Yes = 1) Unmatched 0.882 0.848 10.1  2.96*** 

 Matched 0.882 0.888 -1.8 81.9 -0.52 

Share of skilled workers Unmatched 0.026 0.021 10.1  3.01*** 

 Matched 0.026 0.025 1.5 84.8 0.38 

Satisfaction (Yes = 1) Unmatched 0.555 0.485 14.1  4.18*** 

 Matched 0.555 0.557 -0.3 98.2 -0.07 

Gender (Male = 1) Unmatched 0.668 0.649 3.9  1.17 

 Matched 0.668 0.664 0.7 82.8 0.18 

Age of owner Unmatched 46.805 47.787 -9.5  -2.80*** 

 Matched 46.805 47.016 -2.0 78.5 -0.54 

Education Unmatched 0.254 0.258 -0.9  -0.27 

 Matched 0.254 0.252 0.7 27.5 0.17 

Location (Urban = 1) Unmatched 0.423 0.346 15.9  4.75*** 

 Matched 0.423 0.420 0.7 95.8 0.17 

Notes: Average treatment effect on the treated (ATET) is reported. Difference of individual variables is reported by 

using t-test to test the null hypotheses H0: difference of mean is not greater than 0. *, **, and *** denote the levels 

of significance at 10%, 5%, and 1%, respectively. 
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Figure 5.4. Propensity scores of partial constraint (treated) and non-constraint (control) before 

and after matching 

  

Figure 5.5. Propensity scores of full constraint (treated) and non-constraint (control) before and 

after matching 

  

Overlap or common support condition 

To check the common support, the study plots Figure 5.6 to show the distributions 

of the propensity scores to check the overlap between constrained firms (the treated) and 

unconstrained firms (the control). As illustrated, in both cases (partial constraint versus 

non-constraint and full constraint versus non-constraint), each individual set of groups 

perceive an inverse relationship with propensity scores. This technically means that the 

overlaps become large when the two groups have low propensity scores and vice versa.  
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Figure 5.6. Overlap in propensity scores of treated and control groups 

Partial constraint versus non-constraint 

 

Full constraint versus non-constraint 

 

The overlap in the case of partial constraint versus non-constraint remains 

relatively big when propensity scores range from 0.10 to around 0.45, while that in the 

case of full constraint versus non-constraint is viewed large when propensity scores fall 
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Propensity Score

Untreated Treated: On support
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between 0.30 and 0.45. Therefore, the common support condition is satisfied, thus 

matches can be performed successfully. 

All in all, results from the sample containing treated firms and control firms affirm 

the main results yielded from the 2SLS and the system GMM estimator as demonstrated 

in the earlier section. The key findings of this study are of a negative linkage between 

partial constraint and labour productivity and a positive effect of full constrain on labour 

productivity. In other words, the labour productivity of SMEs in Vietnam decreases with 

partial constraint and increases with full constraint. The next section provides discussions 

with regard to the underlying reasons for such impacts. 

5.5.3. Discussion: How do credit constraints cause a difference in labour productivity? 

All firms wish to succeed in the markets, even in a highly competitive 

environment. Thus, no matter what size they are and what market they do business in, 

firms attempt to retain the most competent employees because of their important impacts 

on organisational effectiveness (Dobre, 2013). Besides, the effectiveness of corporate 

governance mechanisms can be seen as a key driver of the firm’s operations and 

performance (Florackis, 2008). In this study, the differences between partial constraint 

and full constraint in association with labour productivity can be interpreted in two 

channels: labour capabilities and managerial compensation. 

5.5.3.1. Labour capabilities 

First, the difference in labour productivity between the partially and fully 

constrained can be explained through the channel of labour capabilities. This study 

considers labour capabilities by training new employees and competence, in which 

training has been viewed as one of the most visible responsibilities of human resources 

management through providing employees with basic knowledge and skills that are 

necessary for them to perform their duties under the firm’s protocols and standards 
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(Costen and Salaza, 2011). Training also reflects the firm’s willingness to invest in human 

capital by improving the skills of employees. Thus, training is likely to increase the job 

satisfaction of employees, resulting in a higher level of worker’s commitment and an 

increase in firm performance (Black and Lynch, 2006). 

In this study, training is measured by the number of days that a firm spent training 

their new workers. As reported in Table 5.12, partially constrained firms maintain shorter 

training duration than unconstrained firms (column [1]), while fully constrained firms 

have a longer training period (column [2]). This may imply a lower level of willingness 

to invest in the human capital of partially constrained firms but a higher level of 

willingness of fully constrained firms, which leads to a decrease of labour productivity of 

the partially constrained, but an increase of labour productivity of fully constrained firms, 

as reported in the empirical results section. Further, opportunities to develop new skills 

are important in driving employee’s job satisfaction, commitment, and loyalty to stay 

with the organisation (Costen and Salaza, 2011). It is evidenced that satisfied employees 

are highly motivated, have good work morale, and work more effectively and efficiently 

(Eskildsen and Dahlgaard, 2000). Apparently, training that reflects worker’s satisfaction 

and commitment to work explains the difference in labour productivity between partially 

and fully constrained firms. 

Earlier studies have documented the positive effect of training employees on 

labour productivity of a firm (e.g., Conti, 2005). For example, Conti (2005) finds a 

strongly and significantly positive effect of training on labour productivity. Aragon-

Sanchez et al. (2003) and Costen and Salaza (2011) emphasise that firms implementing 

training programs to their workers have a significantly higher level of performance than 

those without doing training to employees. Beaver and Hutchings (2005) demonstrate that 

effective training programs contribute to boosting SME’s capabilities and human 

resources. According to the human capital theory, the training programs are likely to 
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enhance worker’s skills and competences through fostering learning and enhancing 

practical skills, which increases a firm’s performance and labour productivity (Snell and 

Dean, 1992). All in all, firms with proper training implementation and practices tend to 

have better productivity. 

In this study, the variable competence is used to capture whether a firm lays off 

workers due to their competences. Traditionally, the competency conception was first 

introduced by McClelland (1973) as “the variables that could be used in predicting 

individual performance and that were not biased by race, gender, or socioeconomic 

factors” (cited by Cooper et al., 1998, p.6). Generally, competence reflects the 

characteristics and ability of an individual to demonstrate performance to the standards 

as required by the organisation (Winterton, 2009). Competence is built up from the 

knowledge, skills, and attitudes of each individual within the organisation context 

(Semeijn et al., 2006). It can be seen that firms with competence workers are likely to 

perform better because employees with competence are able to apply knowledge, 

understanding, and skills in performing work requirements, including solving problems 

and adapting to any changes in work (Winterton, 2009). 

Further, competence workers with integrated knowledge, skills, and attitudes are 

likely to produce output that supports organisational goals, hence resulting in a higher 

level of labour productivity. Van Loo and Semeijn (2004) emphasise that the human 

capital theory considers competence as a signal of productivity. Hence, from a labour 

market perspective, the competence of workers is supposed to have a positive influence 

on labour outcomes. This factor helps to explain the difference between the two groups 

of constrained firms in their levels of labour productivity. As reported, partially 

constrained firms are less likely to have competent workers (column [3]) than 

unconstrained firms, which explains why partially constrained firms yield a lower level 

of labour productivity. 
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Adversely, fully constrained firms tend to own a more competent labour force 

(column [4]), which contributes to increasing their level of labour productivity. This 

finding is consistent with Hanafi et al. (2010) who show the critical importance of the 

capacity of the workforce in ensuring the efficient execution of the works, which 

positively drives a firm’s labour productivity. Apparently, firms are likely to achieve a 

higher level of labour productivity provided that they have a labour structure with 

competent workers who are adequately equipped with the necessary high skills, 

knowledge, and attitudes in order to work towards the organisation’s goals. 

5.5.3.2. Managerial compensation 

Compensation packages are the second channel that potentially causes the 

difference in labour productivity among the groups of constraints. Following Florackis 

(2008) who captures managerial compensation by the salary of managers, this study 

examines wage expenditures for managers as the amount of money that a firm spent 

paying for their managers.  

On one hand, salary paid to managers is an important reward for their 

demonstration and contributions to the organisational goals (Sandhya and Kumar, 

2011). As highlighted by Sandhya and Kumar, money is the most powerful source of 

motivation. Hence, compensation is viewed as a financial motivator for managers to 

engage in activities that maximise shareholders’ wealth and firm value (Guay, Core, 

and Larcker, 2002). The efficiency wage theory states that paying wages higher than 

the market for equally qualified workers can sometimes improve firm performance, as 

highlighted by DeBrock, Hendricks, and Koenker (2004). Apparently, firms paying 

high wages are more productive but not necessarily profitable because high wages 

increase costs, thus decreasing profits.  
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On the other hand, however, high executive compensation packages might arise 

agency problems, in which financial decisions, investment decisions, and firm value are 

significantly driven by the presence of agency conflicts and agency costs (e.g., Florackis, 

2008). According to the Agency Theory (Jensen and Meckling, 1976), agency problems 

arise from the misalignment of interests between shareholders and managers, in which 

managers take actions for their own benefits rather than the benefits of the firm’s 

shareholders. As a consequence, managers tend to increase costs too rapidly when sales 

grow and decrease costs too slowly when sales decline, thus shifting cost asymmetry away 

from its optimal level (Chen, Lu, and Sougiannis, 2012). 

It is noted that firms run by managers with strongly high incentives might 

experience a greater cost asymmetry. Thus, the relationship between managerial 

compensation and agency costs remains non-linear. Florackis (2008) shows a mixed result 

regarding the inverted association between executive ownership salary and asset turnover. 

As such, at low levels of salary, there is a positive relationship between salary and asset 

turnover; yet, the linkage turns to negative at higher levels of salary, which is consistent 

with a study by Bebchuk and Fried (2003) that examines executive compensation as an 

agency problem. In this case, managerial compensation is viewed as a part of the agency 

problem rather than an instrument to solve the agency problem. This basically suggests that 

regardless of the positive influence of executive compensation on firm value, compensation 

or rewards for managers might also act as infectious greed because it might create an 

environment ripe for abuse, particularly when it hits high levels (Florackis, 2008). 

In the context of this study, different levels of managerial compensation observed 

in partially and fully constrained firms might help to explain the difference in labour 

productivity. As reported in Table 5.12, fully constrained firms tend to pay a higher salary 

level to their managers than unconstrained firms (column [6]), which appears to fall into 

the first strand of low levels of executive compensation. In this case, compensation 
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packages motivate managers to take actions that maximise stockholder’s wealth and a 

firm’s value, consistent with Guay, Core, and Larcker (2002). Further, at low levels of 

executive compensation, the alignment of interests between managers and stakeholders 

reduces manager’s incentives for perk consumption, insufficient effort, and engagement 

in non-maximising profit-related activities (Florackis, 2008). This may lead to an increase 

in the firm’s output and productivity. 

However, under the efficiency wage hypothesis, there might be a presence of the 

bonus conflicts between individual and overall firm objectives, which leads to a negative 

impact of payroll on performance (Mondello and Maxcy, 2009). At high levels of 

managerial compensation, managers appear to start collecting private benefits 

themselves, which might conflict shareholder’s interests as well as affect a firm’s value 

(entrenchment effect). Results also show that partially constrained firms pay a higher 

level of wages to their managers than unconstrained firms, which is relatively 

significantly higher than the level of salary paid to managers by fully constrained firms. 

In the sample, the share of manager to total employees of partially constrained 

firms is, on average, 19.4%, while that of fully constrained firms is 29.2%. This suggests 

that regardless of a low share of managers to total employees, partially constrained firms 

still demonstrate a higher level of executive compensation. As a consequence, excessive 

compensation packages might negatively affect corporate performance (Bebchuk and 

Fried, 2003). Under their payment packages, a firm’s managers appear to extremely 

benefit from the use of work vehicles, a private jet, luxury accommodations, 

entertainment membership, and other expenses, which leads to agency conflicts between 

managers and shareholders. Thus, excessive compensation packages raise concerns about 

their negative impact on corporate performance and the firm’s productivity as well.  
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Table 5.12. Credit constraints, labour capabilities, and managerial compensation 

Variable 

Labour capabilities  Managerial 

compensation Training new workers  Competence  

[1] [2]  [3] [4]  [5] [6] 

Partial constraint -7.292*** 

(3.998) 

  -0.239*** 

(0.085) 

  0.602*** 

(0.078) 

 

Full constraint  7.273* 

(4.414) 

  0.144* 

(0.086) 

  0.135** 

(0.066) 

Location effects Yes Yes  Yes Yes  Yes Yes 

Year effects Yes Yes  Yes Yes  Yes Yes 

Observations 491 534  3,245 3,672  3,270 3,651 

Notes: Cell values represent regression coefficients of individual variables, followed by standard errors in 

parentheses. *, **, and *** denote the levels of significance at 10%, 5%, and 1%, respectively. Base: unconstrained 

firms. All regressions include a constant term. 

 

All in all, due to differences in labour capabilities and managerial compensation, 

partially and fully constrained firms are different in labour productivity. While labour 

capabilities, reflected in training new workers and competence, are positively associated 

with labour productivity in the sense that partially constrained firms remain a lower level 

of labour productivity than unconstrained firms because they spend less time training new 

workers and have less competent workers in the labour force, while fully constrained firms 

with more training for new workers and more competent employees have a higher level of 

labour productivity. This can be understandable in both groups of firms as the fully 

constrained are those that are completely unable to have access to formal credit, thus they 

divert their strategy to strengthen their labour force towards enhancing labour productivity 

so that they can survive in the market. Further, as evidenced from the extant literature 

discussed above, there is an inverted relationship between managerial compensation and 

labour productivity, which fits in the case of partially constrained firms as a negative 

relationship and of fully constrained firms as a positive association. 

5.5.4. Robustness checks 

To check the robustness of the main results, this study considers labour stability 

with a firm’s output and credit constraints. In particular, labour productivity can be 

captured by either of two components: the value-added sales and labour stability (also 
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known as labour turnover––see, e.g., Whitmore, 1979). The latter is estimated as the 

difference between the total number of workers plus additional regular workers that the 

firm hired and the number of workers that left the firm. Capturing labour productivity of 

a firm, conditional on employee turnover, is motivated by the fact that the stability of 

labour force is a significant challenge for human resource management strategies and 

organisational performances (Davidson, Timo, and Wang, 2010). A high level of labour 

turnover might do more harm than good to enterprises because the employment 

discontinuity is likely to discourage people from entering and/or encourage others to leave 

the organisation or industry (Denvir and McMahon, 1992). Not only does labour turnover 

inhibit the employer-employee relationships but it also causes heavy administration costs 

and a significant decrease in the firm’s productivity due to the breaking up of teams who 

are used to working together. Thus, for robustness checks, this study investigates labour 

productivity at the firm level through considering labour stability as well as the influences 

of credit constraints on productivity. 

Table 5.13 shows the results on credit constraints vis-à-vis labour productivity by 

adopting 2SLS and GMM econometric techniques. This study focuses on the key 

independent variable––credit constraints–––that is endogenous with labour productivity. 

As reported, the results show a significant and positive impact of partial constraint on 

labour productivity in both columns [1] and [2], but a negative influence of full constraint 

on labour productivity, in which the coefficient is significant when using 2SLS (column 

[3]) but remains insignificant in GMM modelling (column [4]). All in all, the results are 

consistent with the main findings in terms of the impacts of two groups of constraints on 

labour productivity, regardless of how labour productivity is measured. This suggests that 

partial constraint decreases labour productivity, while full constraint tends to boost 

productivity. The underlying reasons for this difference come from differences in labour 

capabilities (training new workers and labour competence) and managerial compensation, 
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as discussed in the previous section. Apparently, although fully constrained firms could 

not have access to formal credit at all, they perceive a higher level of labour productivity 

because of appropriate strategies on utilising their labour force. 

Table 5.13. Robustness checks: Credit constraints and labour productivity 

Variable 

PC. vs. NC. and 

labour productivity (Panel A) 

 FC. vs. NC. and 

labour productivity (Panel B) 

2SLS  GMM  2SLS  GMM 

[1]  [2]  [3]  [4] 

Partial constraint (lag.) -1.943* 

(1.098) 

-0.394* 

(0.226) 

   

Full constraint (lag.) 

  

 1.992** 

(0.980) 

0.200 

(0.385) 

Labour productivity (lag.) -0.262*** 

(0.066) 

0.878*** 

(0.046) 

 -0.182*** 

(0.056) 

0.857*** 

(0.039) 

Assets (log.) 0.131*** 

(0.039) 

0.090*** 

(0.031) 

 0.097** 

(0.040) 

0.097*** 

(0.026) 

Firm age 0.000 

(0.005) 

0.000 

(0.004) 

 0.007 

(0.005) 

0.001 

(0.003) 

Investment (log.) 0.004 

(0.007) 

0.011 

(0.007) 

 0.008 

(0.007) 

0.003 

(0.007) 

Competition (Yes = 1) 0.113 

(0.105) 

0.053 

(0.114) 

 0.136 

(0.102) 

0.171* 

(0.103) 

Share of skilled workers -0.101 

(0.922) 

-0.060 

(0.810) 

 -0.555 

(1.093) 

0.342 

(0.913) 

Satisfaction (Yes = 1) -0.075 

(0.097) 

-0.017 

(0.075) 

 -0.105 

(0.087) 

-0.033 

(0.078) 

Gender (Male = 1) -0.009 

(0.106) 

-0.011 

(0.077) 

 -0.046 

(0.103) 

0.043 

(0.077) 

Age of owner -0.010 

(0.006) 

-0.002 

(0.003) 

 -0.008 

(0.006) 

-0.002 

(0.003) 

Education 0.057 

(0.093) 

0.081 

(0.079) 

 -0.021 

(0.092) 

-0.023 

(0.077) 

Location effects Yes Yes  Yes Yes 

Year effects Yes Yes  Yes Yes 

Hausman test of endogeneity 

𝜒2 

4.510 

[0.034] 

  6.412 

[0.011] 

 

Sargan test of overid. 𝜒2 2.561 

[0.278] 

16.44 

[0.126] 

 0.175 

[0.656] 

7.54 

[0.754] 

AB test for AR(1) (z)  -4.26 

[0.000] 

  -4.74 

[0.000] 

AB test for AR(2) (z)  1.09 

[0.277] 

  2.23 

[0.026] 

Observations 3,358 3,719  3,719 3,806 

Notes: Dependent variable is labour productivity, measured by value added per labour turnover. The two-stage least 

squares (2SLS) and system Generalised Method of Moments (GMM) estimator are applied. Cell values represent 

regression coefficients of individual variables, followed by robust standard errors in parentheses. NC., PC., and FC. 

stand for non-constraint, partial constraint, and full constraint, respectively. z-statistics of Arellano-Bond (AB) tests 

for the autocorrelation (Arellano and Bond, 1991) in the first and second orders (AR(1) and AR(2), respectively) 

are reported. 𝜒2 of Sargan and Hansen tests of over-identification are reported. P-values are in brackets. *, **, and 

*** denote the levels of significance at 10%, 5%, and 1%, respectively. Base: unconstrained firms. All regressions 

include a constant term. 
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Table 5.13 also reports results of endogeneity tests of partial or full constraint on 

per-employee output. As shown, the Hausman test of endogeneity produces the 

significant 𝜒2 statistics in both columns [1] and [3] with P-values < 0.05, suggesting that 

the null hypothesis of an exogenous independent variable (credit constraints) cannot be 

rejected. Indeed, partial constraint and full constraint are exogenous no matter how 

labour productivity is measured. In both columns [1] and [3], the Sargan test of over-

identification reports insignificant 𝜒2 statistics, showing the exact identification of the 

model as well as the validity of the instruments. 

Although AB test for AR(2) in column [4] yields significant 𝜒2 (P-value < 0.05), 

this study runs a specification in which the dependent variable of current labour 

productivity (𝐿𝑃𝑖𝑡) is regressed on two lags of past performance (𝐿𝑃𝑖𝑡−2) and other 

explanatory variables shown in column [4]. This specification with 𝐿𝑃𝑖𝑡−2 yields similar 

results of the positive but insignificant relationship between full constraint (lag.) on 

labour productivity and the insignificant influence of 𝐿𝑃𝑖𝑡−2 on 𝐿𝑃𝑖𝑡. This suggests that 

an autocorrelation with one lagged dependent variable is unavoidable due to short panel 

datasets and that a one-year lagged dependent variable of labour productivity 𝐿𝑃𝑖𝑡−1 is 

sufficient to control for the potential dynamic endogeneity (see, e.g., Van Vu et al., 

2018; Wintoki, Linck, and Netter, 2012). 

5.6. Conclusion 

Using data from the Vietnam SME Survey in the period 2005–2013, this study 

investigates the impacts of credit constraints on labour productivity at the firm level. The 

contributions of this study are threefold. First, this is the first to examine the association 

between credit constraints and labour productivity with an emphasis on multi-levels of 

constraints (non-constraint, partial constraint, and full constraint) and labour productivity 

as per-worker output. This approach is appropriate in capturing a firm’s economic 
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efficiency in a labour-intensive industry like manufacturing sector and a labour-intensive 

country like Vietnam. 

Second, this study fills in the gap in the literature by taking into account the three-

level classification of credit constraints constructed from self-reported responses of the 

firm’s representatives regarding the financial status of the firm. This approach allows the 

study either to consider the demands for credit as well as the probability of application 

success or to avoid the misleading results imposed on the middle class of constraints. 

Third, the adoption of the two-stage least squares and the system GMM econometric 

techniques to correct for potential endogeneity problems as well as the use of the 

propensity score matching method to control for initial conditions of both constrained 

firms (treated) and unconstrained firms (controls) yields consistent and reliable empirical 

results regarding credit constraints vis-à-vis labour productivity nexus. The techniques 

ensure the research to avoid biased estimates arisen from unobserved heterogeneity 

factors that affect both credit constraints and labour productivity. This is also the first 

study to use both parametric and non-parametric strategies to analyse the linkage 

between credit constraints and labour productivity. 

This study shows intriguing empirical results yielded from both the parametric 

approach (2SLS and the system GMM estimator) and non-parametric approach (the 

PSM technique). In a nutshell, credit constraints are found to significantly affect labour 

productivity. Interestingly, after controlling for firm specific characteristics and 

dynamic endogeneity issues, the empirical results show that partially constrained firms 

have a lower level of labour productivity than unconstrained firms, while fully 

constrained firms perceive a higher level of labour productivity than unconstrained 

peers. In other words, different levels of credit constraints have different impacts on 

labour productivity, suggesting the importance of classifying firms by constraint group. 

Further, labour productivity in the past does matter for the current one. The main 



 

284 

findings are statistically significant and robust to another measure of labour productivity 

as output to labour turnover. 

This study also finds that the different effects of partial constraint and full 

constraint on labour productivity mainly derive from their different features in terms of 

labour capabilities and managerial compensation. First, partially constrained firms tend 

to maintain shorter training duration for their new workers and have less competent 

workers in their labour force than unconstrained firms, which might negatively drive 

their productivity. Further, this group of firms remains high levels of compensation 

packages to their managers, which might raise the agency problem and lead to an inverted 

impact of executive compensation on a firm’s outputs given the efficiency wage hypothesis. 

Second, fully constrained firms spend more time training their new workers 

and have more competent employees, which explains their higher level of labour 

productivity than unconstrained firms. Further, the fully constrained maintain a higher 

level of executive compensation, but not extremely high as in the case of partially 

constrained firms, thus making it a sufficient financial motivator for managers to take 

actions to maximize a firm’s value (Guay, Core, and Larcker, 2002). Taking another 

perspective, as fully constrained firms are completely unable to borrow from the 

formal credit markets, in order to survive in the markets, they are forced to implement 

labour-concentrated strategies to enhance their labour productivity. However, in the 

long run, capital plays an indispensable role in boosting labour productivity of a firm 

regardless of levels of credit constraints (Bai, Carvalho, and Phillips, 2018). In doing 

so, improvements in financial markets need to be taken into account. Hence, reforms 

in the banking and finance sector might be considered to facilitate SMEs to have better 

access to credit, such as relaxing conditions in collateral, interest rates, or lending 

procedure. Relaxing credit constraints would help firms access more credit to enhance 

productivity, as highlighted by Krishnan, Nandy, and Puri (2014). Appropriate labour 
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training policies and salary structure would also contribute to boosting the firm’s 

labour productivity. 

To some extent, this study offers rooms for further research that might wish to 

examine the linkage between credit constraint, labour productivity, and firm growth, as 

highlighted by Butler and Cornaggia (2011) that finance increases economic growth 

through the channel of productivity. Further, the connection between credit constraints, 

innovation or R&D investments, and labour productivity might be of interest in future 

studies. Another measure of a firm’s productivity as total factor productivity and the 

relationship with credit constraints might be worth investigating in further studies. 

Future research might also wish to model the impacts of different sources of financing, 

such as internal credit and informal financing, on labour productivity. 
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Chapter 6 

Conclusion 

6.1. Introduction 

This chapter concludes the thesis regarding credit constraints and their impacts 

on innovation and labour productivity of SMEs in Vietnam. Specifically, the thesis is 

based on three empirical studies: (1) determinants of credit constraints of SMEs in 

Vietnam; (2) credit constraints innovation of SMEs in Vietnam; and (3) credit 

constraints and labour productivity of SMEs in Vietnam. 

This thesis investigates credit constraint-related issues of SMEs in Vietnam. 

Initially, after the Introduction presented in Chapter 1, Chapter 2 provides the study 

context, definitions, and data; thus, highlighting the research gaps and the attempts of this 

thesis to bridge the gaps. Chapter 3 (Study 1) provides empirical evidence of determinants 

of credit constraints of SMEs in Vietnam by adopting an advanced econometric technique 

on a hierarchical dependent variable––credit constraints. The impacts of credit constraints 

on innovation and labour productivity are analysed in Chapters 4 and 5 (Studies 2 and 3), 

respectively, by applying both parametric and non-parametric econometric estimation 

methods. Last, Chapter 6 concludes the thesis. All in all, the thesis in general and the 

empirical studies in particular have endeavoured to analyse credit constraints and their 

impacts on firm performance with emphasis on innovation and labour productivity. The 

research provides fresh and novel insights into credit constraints-related issues––a crucial 

topic for SMEs in emerging countries like Vietnam. 

After the Introduction in Section 6.1, Section 6.2 provides research findings and 

contributions of the thesis by summarising research questions, key findings, and 
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contributions of each empirical chapter.  Section 6.3 discusses policy implications of the 

thesis findings. Section 6.4 highlights some limitations of the thesis and suggests some 

research directions for future studies. 

6.2. Research findings and contributions 

From the empirical studies, this thesis concludes that credit constraints are a 

significant driver of innovation and labour productivity. This thesis contributes to the 

literature on firms’ credit constraints, innovation, and labour productivity in several major 

aspects. This section emphasises research findings and contributions. 

6.2.1. The First Study: Determinants of credit constraints 

The first study presented in Chapter 3 addresses the first research question “What 

are the determinants of credit constraints of SMEs in Vietnam?”. The contributions of 

this study are threefold. First, this study contributes to the literature on credit-related 

issues of SMEs by proposing a trinary approach of the definition of credit constraints, 

which overcomes the shortcomings of a binary concept where a firm is identified to be 

constrained or not based on their financial status. The longitudinal dataset allows the 

study to have a better investigation on the financial and economic aspects of SMEs in 

Vietnam. Second, in terms of methodology, a major empirical challenge arises when 

considering a hierarchical dependent variable as credit constraints. This includes the 

parallel-lines assumption, which is often neglected in the literature on this topic. To 

overcome the econometric limitation, this study is the first one to adopt the random-

effects generalised ordered probit model developed by Pfarr, Schmid, and Schneider (2010) 

in order to investigate the factors that affect the likelihood of firms to be credit constrained. 

This econometric strategy has major advantages over the standard ordered probit model by 

allowing the study to avoid misleading interpretation since the parallel-lines assumption is 

considered. Thus, this study provides an interesting case of this technique for researchers 

and statisticians whose studies exploit ordinal dependent variables. 
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The third contribution of this study is, for the first time, to the best of the author’s 

knowledge, exploring the provincial-level factors of the Vietnam’s business environment 

that might have influences on a firm’s credit constraints. This study argues that regardless 

of the recent improvement of the business environment in supporting enterprises, there 

still exists some troubles that might inhibit firms from doing business in general as well 

as having access to credit in particular. 

In order to ensure the model is appropriate and valid, the first study checks if 

constraints for the parallel-lines assumption are imposed for the independent variables 

by using the approximate likelihood-ratio test of the standard ordered probit model, 

then applying the random-effects generalised ordered probit model with an automatic 

fitting process. The first study finds that several firm and owner characteristics––

including firm age, ownership structure (household business), firm size, leverage 

ratio, investment, registration, gender and age of owner, and education level––do 

affect the probability of firms to be constrained. 

Along with firm and owner characteristics, the first study explores the 

provincial-level factors that might affect the probability of firms to be constrained, 

after controlling for other factors, including firm and owner characteristics, time and 

location effects. Using the random-effects generalised ordered probit model, this 

study finds that credit constraints of firms are not affected by the overall PCI but by 

its sub-indicators (time costs, proactiveness, and labour training policy). After the 

average partial-effects step, two more factors are revealed (information transparency 

and informal charges) to significantly matter for the likelihood of being partially credit 

constrained. The findings of factors that matter for credit constraints by firm, owner, 

and provincial-level characteristics, are important for proposing policy implications 

to ease credit constraints for SMEs. 
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6.2.2. The Second Study: Credit constraints and innovation 

The second study presented in Chapter 4 focuses on addressing the second 

research question “How do credit constraints affect innovation of SMEs in Vietnam?”. 

This study contributes to the literature by providing comprehensive and updated evidence 

of the linkage between credit constraints by level and innovation as well as innovation 

plans. The investigation of this issue is important because innovation is a must-do strategy 

for SMEs to become internationally competitive and resilient in the context of 

international integration, which enables this group of firms to adopt new technology in 

order to gain market advantages. To the best of the author’s knowledge, no empirical 

evidence of the relationship between credit constraints and firm-level innovation for 

Vietnam has been investigated in the extant literature.  

One of the main contributions of the second study is to test, for the first time, the 

impacts of partial constraint and full constraint on innovation of SMEs in Vietnam. This 

is also the first study to investigate the nexus between credit constraints and innovation 

plans. Further, this study is the first one that employs data from the longitudinal SME 

Survey in Vietnam and adopts both parametric (the two-stage modelling strategy) and 

non-parametric estimation (Propensity Score Matching) methods in order to deal with 

several challenging econometric problems, including the presence of endogeneity, a 

selection bias of the key independent variable, and specification of the functional form. 

This study also implements some endogeneity tests to show that credit constraints are 

indeed endogenous to innovation but not to innovation plans and that the set of 

instrumental variables is relevant, valid, and powerful in correcting for endogeneity. 

After controlling for firm specific characteristics, time and location effects, as 

well as addressing endogeneity problems of credit constraints on innovation that might 

arise from unobserved heterogeneity factors, this study finds that in Vietnam, the effects 

of credit constraints on innovation differ by the level of constraints. In particular, partial 
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constraint increases the propensity that firms engage in innovation activities; however, 

full constraint hinders firms from innovating, though the coefficient remains insignificant. 

This study explains the different effects by showing that partially constrained firms both 

maintained a higher level of internal funding from their profits and had a better growth 

potential, while fully constrained firms did not. 

Further, this study finds that firms engaged in innovation in the past tend to 

continue doing innovation in the current period, no matter how credit constrained they 

are. The empirical findings are consistent when using both the two-stage econometric 

modelling and Propensity Score Matching on a panel dataset. The findings are also 

robust to another estimation method, that is, the extended IV and two-stage least squares 

method. All in all, this study confirms the importance of dividing credit constraints into 

non-constraint, partial constraint, and full constraint; thus, providing fresh evidence that 

the degree of constraints has different impacts on innovation. 

6.2.3. The Third Study: Credit constraints and labour productivity 

The third study presented in Chapter 5 is conducted to answer the third research 

question “How do credit constraints affect labour productivity of SMEs in Vietnam?”. 

The investigation of this issue is important for SMEs in a labour-intensive market like 

Vietnam, especially in the manufacturing industry. This study employs data from the 

SME Survey in Vietnam in the period 2005–2013 and uses various econometric 

techniques, including parametric (OLS, 2SLS, and the GMM estimator) and non-

parametric (Propensity Score Matching) to investigate the relationship between credit 

constraints and labour productivity. This study contributes to the ongoing literature debate 

on whether credit constraints affect labour productivity. This is the first study conducted 

on a large sample of SMEs in an emerging country like Vietnam with the interesting 

findings of the impacts of credit constraints by level on labour productivity. 
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After controlling for firm specific characteristics and dynamic endogeneity issues, 

this study shows that partially constrained firms have a lower level of labour 

productivity than unconstrained firms, while fully constrained firms perceive a higher 

level of labour productivity than unconstrained peers. This implies that labour 

productivity decreases with partial constraint and increases with full constraint. It is 

also found that lagged labour productivity significantly affects labour productivity in 

the current period. The main findings are significant and robust to another measure of 

labour productivity as output to labour turnover. 

This study provides underlying reasons to explain the different effects of partial 

and full constraints on labour productivity, which mainly derives from different 

characteristics of these two groups in terms of labour capabilities and managerial 

compensation. As shown by earlier studies, labour training and competence does 

positively affect a firm’s productivity (e.g., Conti, 2005; Semeijn et al. 2006). This 

present study finds that fully constrained firms gain these advantages by spending more 

time on training their new workers and maintaining a number of competent employees in 

their labour force, which contributes to improving their labour productivity. 

Meanwhile, partially constrained firms are in the opposite situation with less 

time for training and less competent employees, which might explain their lower level 

of labour productivity. As well, this group of firms is subject to the agency problem 

stemming from their high levels of compensation packages to their managers, which 

might result in an inverted impact of executive compensation on a firm’s outputs given 

the efficiency wage hypothesis. As for fully constrained firms, managerial 

compensation is considered as a motivator for managers to act towards enhancing labour 

productivity. Apparently, the two groups of constrained firms demonstrate adverse 

labour productivity levels. This study yields consistent results regardless of the 

econometric technique: parametric or non-parametric. 
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This study once again confirms the importance of the trinary approach of credit 

constraints in evaluating its impacts on labour productivity, which contributes to the 

growing literature as the first one examining this issue for SMEs in Vietnam. To the best 

of the author’s knowledge, there is no empirical evidence of the nexus between ordered 

credit constraints and labour productivity of Vietnamese enterprises. The approach of 

labour productivity as per-worker value-added sales captures a firm’s economic 

efficiency in a labour-intensive industry like manufacturing sector and a labour-intensive 

country like Vietnam, which is advantageous over previous studies that investigate a 

firm’s total factor productivity. This study also goes beyond the extant literature by 

adopting both parametric and non-parametric estimation methods to avoid biased 

estimates arisen from unobserved heterogeneity factors that affect both credit constraints 

and labour productivity. These techniques enabled the study to yield consistent and 

reliable empirical results regarding credit constraints vis-à-vis labour productivity nexus. 

All in all, in both cases––either positive or negative influence of credit constraint 

on labour productivity––diversifying financing channels is required to ensure sufficient 

funding for a firm’s operations, growth, and development. Policy implications are further 

discussed in the next section. 

6.3. Policy implications 

The findings and contributions of this thesis have implications for researchers, 

scholars, firms, lenders, and policymakers. The three-level definition of credit constraints 

provides a wider insight for firms and lenders to better understand the degree of 

constraints to which firms encounter when they have access to formal credit. Not only 

does this definition show the constraint status of firms as in the literature (constraint or 

non-constraint) but it also takes into account the possibility if a firm’s loan applications 

are fully approved or just partly as well as the situation if a firm demands further credit 
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for their business operations. Therefore, easing credit constraints does not simply imply 

to ease the conditions and requirements so that firms can have better credit access but 

suggest a better credit provision to satisfy a firm’s credit demands. Thus, researchers and 

practitioners might consider adopting the definition of ordinal credit constraints to 

enhance both the evaluation of a firm’s credit status and the understanding of specific 

cases of constraints that firms fall into. 

The effects of firm and owner characteristics on the probability of firms to be 

constrained confirm the importance of creditworthiness in the lending considerations. 

These issues are viewed from both sides of lenders and borrowers. From the lender’s 

perspectives, creditworthiness and credit history of borrowers are important for their 

lending appraisal because they relate to bank risk (Gertler, Kiyotaki, and Queralto, 

2012). In particular, bank risk exposure appears to be increased by moral hazard and 

adverse selection problems created by loan commitments or creditworthiness. 

From the borrower’s perspectives, managerial entrepreneurs might consider to 

enhancing their creditworthiness as well as preparing appropriate business plans that are 

relevant to the amount of credit they desire to borrow from the lenders. These strategies 

might improve the credit evaluation when the lenders screen a firm’s loan applications, 

as well as increase the chance of firms in having access to credit. Further, that formality 

tends to cause full credit constraint due to high credit demands to pay for registration 

costs and other dishonest practices implies a more transparent legal framework would 

be in demand to reduce costs, as suggested by Van Vu et al. (2018). This raises a concern 

for local and central governments in Vietnam regarding the transparency of the legal 

systems and information. As well, as evidenced by Gertler, Kiyotaki, and Queralto 

(2012), the mentioned problems might be solved, and rationed borrowers can still 

borrow if more information becomes available to clear up the problems.  
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Although no significant evidence of the aggregate PCI on credit constraints is 

found, its sub-indicators (time costs, proactiveness, labour training policy, information 

transparency, and informal charges) remain their significance in determining credit 

constraints of SMEs. The incorporation of the PCI Survey to investigate the provincial-

level factors provides more comprehensive insights for policymakers into external drivers 

influencing credit constraints. Given the importance of the business environment factors 

in driving a firm’s operations, performance, and growth, especially for Vietnam as a 

developing country, this group of factors contributes to showcasing a comprehensive 

outlook of SME’s credit constraints for policymakers––either at the central or provincial 

level––to have a better understanding of Vietnam’s business environment. This may then 

lead to their interventions to enhance the business environment, particularly at the 

provincial level, and facilitate SMEs to have better credit access. 

Policymakers may wish to propose strategies and practices in order to improve 

the provincial-level business environment by, such as, reducing time costs; enhancing the 

proactiveness of government officers in bureaucratic work and access to external finance 

and business premises; creating a stronger connection between industry and vocational 

schools to improve labour training policy; providing better conditions of information 

transparency; and dealing with the problem of informal charges that firms pay to get things 

done. All in all, the impacts of PCI and its sub-indicators on credit constraints, as evidenced 

in this thesis, are important for policymakers in Vietnam and other countries region-wide 

with similar conditions to improve the business environments to facilitate firms, especially 

SMEs, to have better business conditions in general and credit access in particular. 

Because credit constraints might limit the financial resources of firms to engage 

in innovation activities, the second study aims to analyse the relationship between credit 

constraints and innovation at the firm level. As demonstrated, credit constraints have 

different impacts on innovation by the level of constraint in the way that partial constraint 
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increases the propensity of innovation while full constraint holds back innovation. This 

suggests that on one hand, credit constraints motivate firms to innovate, particularly those 

maintaining a high level of retained earnings and those in the growth stage of their 

business life cycle; on the other hand, credit constraints prevent firms from investing in 

innovative projects due to non-access of external credit in the formal markets. This 

highlights important implications for firms: 

First, constrained firms might wish to, and to some extent are forced to, innovate to 

increase their quality and competitiveness to survive in the markets, especially in the 

globalisation context. Second, if constrained firms rely only on internal funding to finance 

their innovation activities, they might face high risk when the markets are unfavourable for 

their business, thus decreasing their earnings and influencing their internal financing. Thus, 

following the Pecking Order theory, it is suggested that in the long term, formal credit 

should be one of the key channels to support SME’s innovation, especially for those with 

limited internal financing capability, as emphasised by Gorodnichenko and Schnitzer 

(2013). In doing so, policymakers might consider implementing reforms in banking and 

finance sector in order to facilitate SMEs to have better credit access. 

The evidence that lagged innovation affects current innovation or the ability to 

innovate in present affects the propensity of innovation in future implies the significance of 

the government and associations (e.g., the Vietnam Association of Small and Medium 

Enterprises) in providing technological supports for SMEs. Thus, the study gives an 

empirical message to practitioners to design appropriate governance plans in information, 

technology, and guidance to support SMEs in their capacity enhancement progress. It also 

suggests that firms may wish to develop innovation strategies that help them execute 

innovation plans more effectively, as highlighted by Akman and Yilmaz (2008).  

That the third study finds intriguing results on the impacts of credit constraints on 

labour productivity suggests several policy implications. The underlying reasons why 
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labour productivity decreases with partial constraint and increases with full constraint 

derive from labour capabilities (including training new workers and competence) and 

managerial compensation. In particular, partially constrained firms have a lower level of 

labour productivity due to shorter training duration for new workers and less competent 

workers in their labour force. This implies the importance of labour training policy, 

protocols, and practices in boosting a firm’s labour productivity, particularly those having 

non-access to formal credit (fully credit constrained firms). 

As capital and labour are two major inputs in a firm’s productivity function, firms 

that are constrained in credit might need to direct their strategies at human capital to 

enhance labour productivity. This is the case of fully constrained firms in this study, 

which spent more time training their new workers and remaining a certain number of 

competent workers in the labour force. This group of firms is found to perceive a higher 

level of labour productivity. Equally importantly, partially constrained firms remain high 

levels of compensation packages to their managers, which raises the agency problem and 

leads to an inverted impact of executive compensation on a firm’s outputs. Hence, perhaps 

policymakers and practitioners should design appropriate labour training policies and 

salary structure in order to enhance a firm’s labour productivity. All in all, it cannot negate 

the crucial role of capital along with human resources in boosting labour productivity, 

implying that credit lending conditions and requirements might be at ease so that SMEs 

have better credit access to enhance their productivity, as highlighted by Krishnan, 

Nandy, and Puri (2014).  

It is suggested that in the context of integration and internationalisation, policy on 

trade finance and an inter-firm credit framework might work efficiently in assisting SMEs 

to access credit towards labour productivity enhancement, particularly those involving in 

import-export activities or those unlikely to borrow from banks due to strict lending 

requirements but still have feasible performances and potential growth (Ganau, 2016). 



 

297 

All in all, these findings provide empirical support to the policymakers––either regional 

or national––that there is no one-size-fits-all governance mechanism for all SMEs to be 

more innovative and competitive. 

6.4. Limitations and suggestions for future research 

This thesis remains several limitations that open rooms for future research on 

credit-related topics. This section discusses some interesting research directions that 

might be of interests of researchers. 

First, this thesis examines credit constraints of firms from the demand side, based 

upon self-reported responses of managerial respondents about a firm’s credit status under 

the SME Survey. Due to data limitations, this research is limited to providing the 

approach of credit constraints from the supply side, such as from the commercial bank’s 

perspectives. This restriction opens a direction for future studies to further investigate 

how the factors affecting credit constraints from the demand side differs from those from 

the supply side for SMEs in Vietnam, as documented by Bigsten et al. (2003) in the case 

of African countries. Researcher might be interested in examining determinants of credit 

constraints from supply side as an alternative channel to check the robustness. 

 Second, this thesis focuses on manufacturing SMEs in Vietnam in order to 

investigate this sector-related issues intensively because this is a labour-intensive industry 

and an excellent laboratory for research on innovation and labour productivity in 

developing countries like Vietnam, relative to other sectors such as services or retails. 

This can be seen as a rationale for the Manufacturing SME Survey to be implemented and 

become the major data source of this thesis. Future studies may consider, data permitting, 

credit-related issues of SMEs in other sectors, such as services and retails, and further 

investigate this topic by industry subsample. Perhaps it would be worth considering cross-

industry analysis since firms operating in different industries are different in production 
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processes, including capital intensities and scale economies (e.g., Beck, Demirgüç-Kunt, 

and Maksimovic, 2008). 

Third, one of the key research directions of the thesis is to analyse how innovation 

is affected by credit constraints in the formal markets, which offers a room for future 

studies to examine the associations between different financing sources, such as formal 

credit, informal credit, internal funding, and equity, on innovation at the firm level. It 

might be interesting to analyse the different financing channels of a firm’s innovation, 

deriving from the important role of capital, particularly long-term capital, for innovation 

performances, such as introducing products/processes, improving products/processes, 

and/or increasing technical efficiency. Thus, this research direction focusing on the 

associations of different financing sources and innovation might be of interest. 

Besides, data limitations did not allow this study to investigate the links between 

credit constraints and innovation at different stages of a firm’s life cycle, which opens a 

room for further research to look at this aspect. It has been shown that firm dynamics and 

industry evolution vary by different stages in a firm’s business life cycle (e.g., Lester, 

Parnell, and Carraher, 2003). In particular, Lester, Parnell, and Carraher (2003) highlight 

a connection between life cycle and competitive strategy, suggesting that each stage was 

associated with different strategies and a specific level of satisfaction with performance. 

Thus, perhaps the credit-innovation nexus is worth being analysed at different stages of a 

firm’s business life cycle in future studies. 

Fourth, as productivity is regarded as a channel through which finance increases 

economic growth (e.g., Butler and Cornaggia, 2011), researchers might wish to analyse 

the association among credit constraints, labour productivity, and firm growth. As this 

thesis focuses on the key concept credit constraints as well as aims to investigate the 

separate impacts of credit constraints on innovation and on labour productivity, future 

studies might be interested in analysing the nexus between innovation and labour 
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productivity.38 As well, various robustness checks related to alternative proxies of 

variables are not explored in this thesis due to limited time and space, which opens rooms 

for future research to take into account. For example, one might wish to check the impacts 

of credit constraints on total factor productivity that can be estimated by the classical 

Cobb-Douglas function and the follow-up techniques developed by, such as, by Olley and 

Pakes (1996) and Levinsohn and Petrin (2003). In other words, researchers may employ, 

such as, capital, labour, and investment as key inputs of total factor productivity, thus 

examining if credit constraints have any influence on total factor productivity. 

Summary of the empirical studies, including research questions, data source and 

setting, methods, findings, contributions, and policy implications is presented in Table 6.1. 

 
38 The innovation-productivity connection has been emphasised in the literature with the findings that 

innovation has a positive relationship with productivity (e.g., Gorodnichenko and Schnitzer, 2013). 

Therefore, future studies might take into account the analysis of innovation and labour productivity of 

SMEs in Vietnam or the link credit constraints––innovation––labour productivity. 
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Table 6.1. Summary of empirical studies 

Core 

chapter 
Study Key RQs 

Data source 

and setting 
Methods Main findings Contributions Policy implications 

3 First RQ1: What are the 

determinants of 

credit constraints of 

SMEs in Vietnam? 

The Vietnam 

SME Survey; 

The PCI 

Survey; 

Panel data 

Random-

effects 

generalised 

ordered probit 

model 

▪ Younger firms are more likely to 

be partially constrained 

▪ Household firms appear to be 

less constrained 

▪ Firm size is positively correlated 

with credit constraints 

▪ Firms with either a higher 

leverage ratio or more 

investments tend to be partially 

constrained 

▪ Registered firms are subject to be 

fully constrained 

▪ Female-owned firms and those 

run by educated owners are less 

likely to be constrained 

▪ Firms run by older owners are 

less credit constrained 

▪ No significant evidence of the 

correlation between PCI and credit 

constraints 

▪ PCI sub-indicators do matter for 

credit constraints 

▪ Developing a three-

level definition of 

credit constraints 

▪ Adopting an 

advanced 

econometric strategy 

to deal with the 

parallel assumption 

▪ Examining 

provincial-level 

factors together with 

firm and owner 

characteristics 

▪ Longitudinal 

dataset 

▪ Researchers and 

practitioners might consider 

adopting the ordinal credit 

constraints definition to 

enhance the evaluation of a 

firm’s credit status 

▪ The adoption of the 

regoprob model might be 

viewed as a practical 

guidance for researchers 

and statisticians in social 

and economic studies in the 

case of ordinal dependent 

variables and panel data 

▪ This study implied the 

importance of 

creditworthiness, adverse 

selection, and moral hazard 

in lending considerations 

▪ The provincial-level 

factors provide more 

comprehensive insights for 

policymakers into external 

drivers affecting credit 

constraints 

4 Second RQ2: How do 

credit constraints 

affect innovation of 

SMEs in Vietnam? 

The Vietnam 

SME Survey; 

Panel data 

Parametric 

approach 

(Two-stage 

econometric 

strategy); 

Non-

parametric 

approach 

▪ Partial constraint significantly 

holds back innovation 

▪ Full constraint increases the 

engagement in innovation, though 

the parameter remains 

insignificant 

▪ Partially constrained firms 

remain a higher level of internal 

▪ Providing empirical 

evidence of the 

impacts of credit 

constraints by level 

of constraints on 

innovation of SMEs 

in Vietnam 

▪ Investigating the 

impacts of constraints 

▪ Constrained firms might 

wish to, and to some extent 

are forced to, innovate to 

increase their quality and 

competitiveness to survive 

in the markets 

▪ In the long term, formal 

credit should be one of the 
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Core 

chapter 
Study Key RQs 

Data source 

and setting 
Methods Main findings Contributions Policy implications 

(treatment 

effects, PSM) 

funding generated from their 

profits 

▪ Partially constrained firms tend 

to be more dynamic and active 

▪ Lagged innovation affects the 

current innovation engagement 

on both innovation 

and innovation plans 

▪ Applying both 

parametric and non-

parametric 

techniques 

▪ Longitudinal 

dataset 

key channels to support 

innovation 

▪ Policymakers might 

consider implementing 

reforms in banking and 

finance sector 

▪ Practitioners might wish to 

design governance plans in 

information, technology, 

and guidance to support 

SMEs in their capacity 

enhancement progress 

5 Third RQ3: How do 

credit constraints 

affect labour 

productivity of 

SMEs in Vietnam? 

The Vietnam 

SME Survey; 

Panel data 

Parametric 

approach 

(OLS, 2SLS, 

and the 

system GMM 

estimator); 

Non-

parametric 

approach 

(treatment 

effects, PSM) 

▪ Partially constrained firms have 

a lower level of labour 

productivity 

▪ Fully constrained firms perceive 

a higher level of labour 

productivity than unconstrained 

peers 

▪ Fully constrained firms spent 

more time training their new 

workers, have more competent 

employees, and maintain an 

adequate level of executive 

compensation 

▪ Lagged labour productivity 

affects the current labour 

productivity 

▪ Providing empirical 

evidence of the 

influences of credit 

constraints by level 

of constraints on 

labour productivity of 

SMEs in Vietnam 

▪ Applying both 

parametric and non-

parametric 

techniques 

▪ Longitudinal 

dataset 

▪ This study implied the 

importance of labour 

training policy, protocols, 

and practices in boosting a 

firm’s labour productivity 

▪ Constrained firms might 

need to direct their strategies 

at human capital to enhance 

labour productivity 

▪ Lending conditions and 

requirements might be at 

ease so that SMEs are able 

to have better credit access 

to invest in productivity-

enhancing projects 
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Appendix: The SME Survey Questionnaire 

 

FINAL 

 

Enterprise No. 

 

  

 

Present Enterprise Name 

 

 

 

Enterprise Name 

 

 

 

 

MAIN QUESTIONNAIRE 

 

SURVEY OF SMALL AND MEDIUM SCALE MANUFACTURING ENTERPRISES 

(SMEs) IN VIETNAM 

 

 

 

Interviewer 

 

 

 

Supervisor 

 

 

 

Date of the interview 

Day Month Year 

   

 

Time begun  Time finished 
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MAIN QUESTIONNAIRE 

 

Previously and not previously surveyed enterprises in operation 

  

Content Question(s) Page(s)  

 

Identification particulars 1 – 11 3 – 5 

 

General characteristics 12 – 17 6 – 7 

 

Enterprise history 18 – 21 8 – 9 

 

Household characteristics of the owner/manager 22 – 27 10 – 12  

 

Production characteristics 28 – 35 13 – 14 

 

Sales structure and export 36 – 56 15 – 18 

 

Indirect costs, raw materials and services 57 – 69 19 – 22 

 

Investments, assets, liabilities and credit 70 – 94 23 – 27 

 

Fees, taxes and informal payments 95 – 99 28 - 29 

 

Employment 103 – 114 31 – 34 

 

Environment 115 – 116 35 – 35 

 

Networks 117 – 119 36 – 37 

 

Economic constraints and potentials 124 – 132  40 – 43 
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IDENTIFICATION PARTICULARS 

 

1) Firm number (Enterprise code) _____________(Aq1) 

 

2) a) Name of respondent ____________(Aq2a) 

b) Position of respondent _____________(Aq2b) 

Code: Owner (1), Manager (2) 

c) Gender of respondent _____________(Aq2c) 

Code: Male (1), Female (2) 

d) Year of birth of respondent _____________(Aq2d) 

 

3) a) Name of firm _____________(Aq3a) 

b) Address of firm 

ba) Street name _____________(Aq3ba) 

bb) Number of Building _____________(Aq3bb) 

bc) Commune/Ward _____________(Aq3bc) 

bd) District _____________(Aq3bd) 

Code: See manual for district codes (2004 definition) 

be) City/Province _____________(Aq3be) 

Code: Ha Noi (1), HCMC (79), Hai Phong (31), éx-Ha Tay (28), Long An (80), Phu Tho (25), Quang Nam (49), 

Nghe An (40), Khanh Hoa (56), Lam Dong (68) 

c) Telephone number 

Office:_______________ Mobile:_____________ 

d) Does the firm have internet access? _____________(Aq3d) 

Code: Yes (1), No (2) 

e) Does the firm have an email address? _____________(Aq3e) 

Code: Yes (1), No (2) 

If yes, please specify the email address?                ____________(Aq3e1) 

f) Does the firm have a website? _____________(Aq3f) 

Code: Yes (1), No (2) 

If yes, please write down website address: 

_________________________________________________ (Aq3f1) 

 

4) Did this firm merge with (take-over) another enterprise since the last survey? 

Code: Yes (1), No (2) _____________(Aq4a) 

 

5) What type of zone is the main production facility located in? _____________(Aq5) 

Code: Industrial park/zone (IZ) (1), High-Tech park/zone (HTZ) (2), Export processing park/zone (EPZ) (3), Other (4). 

a) Does this firm have more than one manufacturing location?  _____________(Aq5a) 

Code: Yes (1), No (2) 
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6) a) When did the firm start to operate as the current firm? (Year) ________(Aq6a) 

If started operating since last year, stop survey and contact supervisor 

aa) Was this formally registered (had BRC) when it began operations?  _____________(Aq6aa)

 b) When did the firm come under the current owner(s)? (Year)                  _____________(Aq6b) 

 

7) a) Are you aware of the new unique Enterprise Code Number (ECN), issued by the Government, 

that combines the old Business Registration License (BRC) and the Tax Code (TC) number? 

  _____________(Aq7a) 

Code: Yes (1), No (2) 

ab) If yes, does the enterprise have the ECN?  ____________(Aq7aa) 

Code: Yes (1), No (2) 

If Yes, skip to 7D 

b) Does the enterprise have a Business Registration Certificate (BRC)? _____________(Aq7b) 

Code: Yes (1), No (2) 

ba) If yes, what is the BRC number?    

____________(Aq7ba)  

c) Does the enterprise have a tax code (TC) number? _____________(Aq7c) 

Code: Yes (1), No (2) 

ca) If yes, what is the firm TC number? ____________(Aq7ca) 

d) Do you know about the National Enterprise Registration Information Portal (NERIP)? 

      _________(Aq7d) 

 

8) Type of enterprise _____________(Aq8) 

Code: "Repeat" firm, still in business (1) => continue with Q9, "Repeat" firm, no longer in business (2) => Change to 

EXIT questionnaire, Firm not previously surveyed (3) => go to q10 

 

9) Has the enterprise changed owner(s) since last survey?_____________(Aq9)  

Code: Yes (1), No (2) 

a) If yes, how? _____________(Aq9a) 

Code: Inherited from previous owner (who died, retired) without pay (1), Previous owner sold enterprise while it was still 

in operation (2), Privatisation of enterprise, while it was still in business (3), Previous owner sold enterprise, which was 

no longer operating (4), Privatisation of enterprise no longer in operation (5), Previous owner went bankrupt (could no 

longer pay bills) (6), Other reason (7) 

If answer 1, 2 or 3, continue with Question 10. 

If answer 4, 5 or 6, change to Exit Questionnaire. 

If answer 7, make own judgement whether to continue or to change to Exit questionnaire. 

 

10) Has the enterprise since the last survey: 

a) Been closed down for up to a year? _____________(Aq10a) 

Code: Yes (1), No (2) 

aa) If yes, why? (select only one) _____________(Aq10aa) 

Code: Too much competition (1), Low quality of products (2), Product became un-modern (3), Poor distribution/marketing 

channels (4), Production costs too high (5), Difficulties in getting inputs/raw material (6), Lack of demand/orders (7), 

Shortage of qualified labour (8), Normal part of business cycle / seasonal  (9), Other (10) 

b) Changed ownership form/legal status _____________(Aq10b)  
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Code: Yes (1), No (2) 

11) Has the location of the main production facility changed since the last survey? 

Code: Yes (1), No (2)                                                                                                                 _____________ (Aq11) 

a) If yes, why? (select only one from code list) _____________(Aq11a) 

Code: New premises larger (1), New premises better equipped (2), New premises have better location in terms of 

infrastructure (3), New premises have better location in terms of demand for products (4), New premises have better 

location in terms access to suppliers (5), New premises less expensive (6), Had to relocate due to environmental regulations 

(7), No choice (was forced to evacuate previous premises) (8), Other (9). 

 

GENERAL CHARACTERISTICS 

 

12) a) Form of ownership/legal status _____________(Aq12a) 

Code: Household establishment/business (1), Private (sole proprietorship) (2), Partnership (3), Collective/Cooperative 

(4), Limited liability company (5), Joint stock company with state capital (6), Joint stock company without state capital 

(7), Joint venture with foreign capital (8), State enterprise (central) (9), State enterprise (local) (10) 

b) If household establishment/business (1), at what level is the firm registered? 

Code: District level (1), Not registered (2) _____________(Aq12b) 

c) Is the firm owned by a single person or does it have multiple owners?  

 _____________(Aq12c) 

Code: One owner (1), Multiple owners (2) 

ca) If multiple ownership, what is the ownership percentage of the largest owner/shareholder? 

 ____________(Aq12ca) 

 

13) Main area of business and production activity _____________(Aq13) 

Code: (List only one according to the GSO product list given in the manual – Economic sectors - 1-digit ISIC) 

 

14)  Does the enterprise have any of the following facilities? 

a) Is there a main (paved) road leading to the firm? _____________(Aq14a) 

b) Easy access to rail _____________(Aq14b) 

c) Easy access to port _____________(Aq14c) 

d) Access to public electricity grid _____________(Aq14d) 

e) Access to public provided water system  _____________(Aq14e) 

Code: Yes (1), No (2) 

f) Did you experience insufficient power for production last year?  _____________(Aq14f) 

Code: Often (1), Seldom (2), Never (3)  

g) Did you experience insufficient water supply for production?  _____________(Aq14g) 

Code: Often (1), Seldom (2), Never (3)  

 

15) What are the premises housing the main production facility of the enterprise mainly used for? 

 ______________(Aq15) 

Code: Mainly used for residential purposes (1), Mainly used for production purposes (2), Exclusively used for production 

purposes (3) 

 

16) Is the land housing the main production facility of the enterprise owned or rented? 

 _____________(Aq16a) 
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Code: Enterprise owner has a Certificate of Land Use Right (CLUR) which was purchased (1), Enterprise owner has a 

CLUR which was inherited (2), Enterprise owner has an informal arrangement to use the land (3), Rented/Leased (4), 

Other (5)  

a) If enterprise has a CLUR: 

aa) How long did it take to obtain it from the time of application to the receipt of the CLUR?  

(number of days) _____________(Aq16aa) 

ab) What was the cost of obtaining it? (million VND) _____________(Aq16ab) 

b) If land rented (informally (case 3) or formally (case 4)), what was the total cost last year? 

(million VND) _____________(Aq16b) 

 

17) a) How many different goods/services (different 4-digit ISIC) did your firm produce last year? 

_____________ (Aq17a)  

b) Name these goods/services by order of importance (in revenue terms): 

Name  ISIC 4-digit code 

ba) Most important good/service _________(Aq17ba1)  _________(Aq17ba2) 

bb) Second most important good/service _________(Aq17bb1)  _________(Aq17bb2) 

bc) Third most important good/service _________(Aq17bc1)  _________(Aq17bc2) 

Note: (The enumerator should only list the name of the each product. During data entry afterwards each of the goods 

should be listed according to the 4-digit ISIC classification given in the manual) 

 

ENTERPRISE HISTORY 

 

Question 18 to 21 should only be answered by firms not previously surveyed (i.e. 2013 is the first time firm 

is surveyed) and if respondent is the owner of the enterprise. (i.e. code 1 in Q2b) 

 

18) Did the owner of the enterprise work with similar products/services (as listed in Q17b) prior to 

establishing the present enterprise?      

 _____________ (Aq18)  

Code: Yes, mainly for own consumption (1), Yes, mainly for sale/exchange (informal business) (2), Yes, as an employee in 

another non-state enterprise (3), Yes, as an employee in a state owned enterprise (4), Yes, in the capacity of member of a 

collective farm (5), Yes, other (6), No (7) 

 

19) What was the most important reason for the owner to start this particular line of business? (List a 

maximum of three in order of importance). 

a) Most important reason       _____________

 (Aq19a)  

b) Second most important reason      _____________

 (Aq19b) 

c) Third most important reason      _____________

 (Aq19c)  

Code: Own market research found profit possibilities (1), Previous experience in this line of business (2), Local industrial 

tradition in this field (3), Had seen others with high profits in this field (4), Secure supply/marketing channels (5), Was 

advised by friends/relatives (6), Was advised by local authorities (7), Received financial support for this business idea (8), 

Inherited the enterprise (9), Other (10) 
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20) Which difficulties were encountered when the enterprise was established/bought for the first time? 

a) Lack of capital                                                                                        _____________(Aq20a)  

b) Lack of raw material _____________(Aq20b) 

c) Lack of marketing outlet / packaging & distribution services _____________(Aq20c) 

d) Lack of marketing skills _____________(Aq20d) 

e) Lack of technical know-how _____________(Aq20e) 

f) Lack of suitable machinery/equipment _____________(Aq20f) 

g) Difficulty in finding suitable premises _____________(Aq20g) 

h) Complicated regulations/difficulties in obtaining licences _____________(Aq20h)  

i) Lack of skilled labour _____________(Aq20i) 

j) Lack of support from local government ____________(Aq20j) 

k) Lack of business development services/business advice/entrepreneurship development services

 _____________(Aq20k) 

l) Lack of relevant business associations _____________(Aq20l) 

m) Other _____________(Aq20m) 

Code: Severe difficulty (1); moderate difficulty (2); insignificant difficulty (3) 

 

21) Did you get any assistance from the following sources in coping with these start-up 

problems/difficulties? 

Code: Yes (1), No (2) - (Please answer for all the following cases) 

a) Government officials _____________(Aq21a) 

b) State owned commercial banks _____________(Aq21b) 

c) State owned enterprises _____________(Aq21c) 

d) Donor agencies/Foreign NGOs _____________(Aq21d) 

e) Mass organizations _____________(Aq21e) 

f) Other private firms/private banks _____________(Aq21f) 

g) Friends and relatives/family _____________(Aq21g) 

h) Business associations _____________(Aq21h) 

i) Other _____________(Aq21i) 

 

HOUSEHOLD CHARACTERISTICS OF THE OWNER/MANAGER (RESPONDENT) 

 

22) Number of members in the respondent’s household: 

a) Total _____________(Aq22a) 

aa) Female ____________(Aq22aa) 

b) By age: 

ba) Below age of 15 ____________(Aq22ba) 

bb) Aged 15 – 60 ____________(Aq22bb) 

bc) Aged over 60 ____________(Aq22bc) 

 

23) Activity status of household members aged 15 or more: 



 

309 

a) Number of full time jobs _____________(Aq23a) 

Of which; 

aa) In the enterprise   ____________(Aq23aa) 

ab) Elsewhere, for wages   ____________(Aq23ab) 

ac) Elsewhere, self-employed ____________(Aq23ac)  

b) Number of part time jobs _____________(Aq23b) 

Of which; 

ba) In the enterprise ____________(Aq23ba) 

bb) Elsewhere, for wages ____________(Aq23bb) 

bc) Elsewhere, self-employed                                                                  _____________ (Aq23bc) 

 

24) a) How many income generating jobs do you currently have? _____________(Aq24a) 

b) Is the firm the main source of income for your household?                   _____________(Aq24b) 

Code: Yes (1), No (2) 

 

25) By how much do you estimate that your total household real income has changed since the last 

survey? 

 _____________(Aq25)  

Code: It has declined (1), It is unchanged (2), It has increased by no more than 25 percent (3), It has increased by 25-50 

percent (4), It has increased by 50-100 percent (5), It has increased by more than 100 percent (6) 

 

26) Characteristics of the respondent: 

a) Ethnicity of respondent _____________(Aq26a) 

Code: Kinh (1), Hoa (2), other (3)  

b) What was the highest general educational level completed of respondent? 

 _____________(Aq26b) 

Code: No education (1), Not finished primary (2), Finished primary (3), Finished lower secondary (4), Finished upper 

secondary (5) 

c) What was the highest professional education completed of respondent?_____________(Aq26c) 

Code: Unskilled = 1; Technical certificate/ Elementary worker = 2; Technical worker without certificate = 3; Technical 

worker with certificate/professional secondary = 4; College/University/post-graduate = 5 

d) Previous main work status                                                                     _____________(Aq26d)  

Code: Wage employee in state enterprise (1), Wage employee in non-state enterprise (2), Self-employed in manufacturing-

construction (3), Self-employed in trade/services (4), Own or collective farm (5), Other (6) 

e) Main previous occupation of respondent                                               _____________(Aq26e)  

Code: GSO classification (1-digit) (See manual) 

f) What is/was the main occupation of mother and father of respondent? 

fa) Mother of respondent ____________(Aq26fa)  

fb) Father of respondent ____________(Aq26fb) 

g) Other experience/positions: 

ga) Village, commune, district, province cadre ____________(Aq26ga) 

gb) War veteran ____________(Aq26gb) 

gc) Other position of responsibility ____________(Aq26gc) 

Code: Yes (1), No (2) 
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h) Are you a member of the Communist Party  _____________(Aq26h) 

Code: Yes (1), No (2)    

 

i) Characteristics of the house where your household lives 

a) What type of 

dwelling? 

Codes: Villa (1), 

permanent self-

contained house (2), 

permanent non-

contained house (3), 

semi-permanent 

house (4), unsettled 

house and other (5) 

b) What is the space 

of your dwelling, 

including living and 

accessory rooms? 

(square meters) 

 

c) How long has 

your household 

been living in this 

dwelling? (years) 

d) In approximately 

which year was the 

dwelling built? 

e) When did last 

undertake major 

house repair? 

(year) 

Aq26ia Aq26ib Aq26ic Aq26id Aq26ie 

     

 

Question 27 is for owner of the enterprise only. If respondent is the manager go to question 28 

 

27) a) Before establishing, or owning, the present enterprise, did you own any other enterprise? 

Code: Yes (1), No (2) _____________(Aq27a) 

aa) If yes, was it in the same sector (4-digit ISIC)? ____________(Aq27aa) 

Code: Yes (1), No (2) 

b) Does the owner currently have more than one enterprise? _____________(Aq27b) 

Code: Yes (1), No (2) 

ba) If yes, how many? ____________(Aq27ba) 

            bb) Why were the other enterprises created? (List main reason)  _____________(Aq27bb)

Code: For tax purposes (1), To obtain government subsidies/other support (2), To expand in a different line of business (3), Other (4) 

 

PRODUCTION CHARACTERISTICS AND TECHNOLOGY 

 

28) Does your enterprise use: (select only one) _____________(Aq28) 

Code: Only hand tools, no machinery (1), Manually operated machinery only (2), Power driven machinery only (3), Both 

manually and power driven machinery (4) 

 

If answer (1), go to Question 33. Otherwise continue. 

 

29) What percentage of your main/most important equipment/machinery is? 

a) Under 3 years old ____________(Aq29a) 

b) Between 3 to 5 years old ____________(Aq29b) 

c) Between 6 to 10 years old ____________(Aq29c) 

d) Between 11 to 20 years old ____________(Aq29d) 

e) More than 20 years old ____________(Aq29e) 

 

30) a) What percentage of your main equipment/machinery did you get? 

aa) New                                                                                                        ____________(Aq30a)  
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ab) Used/Second hand ____________(Aq30b) 

ac) Self-constructed ____________(Aq30c) 

b) What percentage of your main equipment/machinery did you purchase/lease/get? 

ba) Same district as place of production (domestic/Vietnamese equipment/machine) 

 ___________(Aq30ba) 

bb) Other district but same province as place of production (domestic/Vietnamese 

equipment/machine) 

 ___________(Aq30bb) 

bc) Other province as place of production (domestic/Vietnamese equipment/machine) 

 ___________(Aq30bc) 

bd) Through direct imports (foreign equipment/machine) ___________(Aq30bd) 

be) Through indirect imports (foreign equipment/machine) ___________(Aq30be) 

 

31) a) Does the enterprise own or rent main equipment/machinery in use? _____________(Aq31a) 

Code: Own all the machinery and equipment in use (1), Rent/borrow all the machinery and equipment from others (2), 

Rent/borrow part of the machinery and equipment from others (3) 

If answer (2) skip to Q33 

b) If the enterprise owns any main machinery/equipment, how was the purchase financed? 

Code: Self-financed (1), Financial loan (2), Gift (3), Other (4)  _____________(Aq31b) 

 

32) What is the main source of supply of machinery and equipment? _____________(Aq32) 

Code: Other private enterprise/source (1), State enterprise/outlet (2), Direct import (3), Other (4) 

 

33) By how much would you be able to increase your production from the present level using existing 

equipment/machinery only? _____________(Aq33) 

Code: Not at all, operating at maximum capacity (1), By no more than 10 percent (2), By between 10 and 25 percent (3), 

By between 25 and 50 percent (4), By between 50 and 100 percent (5), By more than 100 percent (6) 

 

34) a) How many operating personal computers (pc) does the firm have? _____________(Aq34a) 

 b) Does your firm sell products via e-trading? _____________(Aq34b) 

Code: Yes (1), No (2) 

c) Does your firm buy input materials via e-trading? _____________(Aq34c) 

Code: Yes (1), No (2) 

 

35) a) Outsourcing: 

Did the firm outsource production last year? _____________(Aq35a) 

Code: Yes (1), No (2) 

aa) If yes, how many outsourcing subcontracts last year? ____________(Aq35aa) 

ab) What was the total cost of outsourcing last year? (million VND) ____________(Aq35ab) 

ac) What percentage of your outsourcing contract value was for exports? ____________(Aq35ac)  

ad) Main reason for outsourcing parts of the production. ____________(Aq35ad) 

Code: To benefit from specialization (1), Other producers are more efficient (2), Capacity constraints related to equipment 

(3), Constraints related to labour (4), Capacity constraints related to land (5), Capacity constraints related to buildings 

(6), Other (7) 

b) Firm as subcontractor: 
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Did the enterprise itself produce as subcontractor last year? _____________(Aq35b) 

Code: Yes (1), No (2) 

ba) If yes to ba), how many subcontracts last year? ____________(Aq35ba) 

bb) What was the total revenue from these subcontracts last year? (million VND) 

 ____________(Aq35bb) 

bc) What percentage came from subcontracts with foreign-invested enterprises 

 ____________(Aq35bc) 

 

SALES STRUCTURE 

 

36) a) Does the firm have an internationally recognized quality certification _____________(Aq36a) 

(e.g ISO 9000, ISO 14000 etc.) Code: Yes (1), No (2) 

b) Is your enterprise required by customers to meet certain standards of production or abide by 

certain codes of conduct? _____________(Aq36b) 

Code: Yes (1), No (2) 

 

37) Production quantity and unit prices last year. List by product.  List in order of importance (in 

revenue terms).  

Code: 1 = most important, 2 = second most important, and 3 = third most important. 

aa) Name of 

product 

ab) 4-digit 

 ISIC Code 

ac) In what units 

do you produce 

and sell this 

product? 

ad) Quantity  

produced 

ae) Quantity 

sold 

af) Average sales 

price of one unit 

of output (in 

million VND) 

ag) Average 

cost of 

producing one 

unit of output 

(in million 

VND) 

1. (Aq37aa1) 1. (Aq37ab1) (Aq37ac1) (Aq37ad1) (Aq37ae1) (Aq37af1) (Aq37ag1) 

2. (Aq37aa2) 2. (Aq37ab2) (Aq37ac2) (Aq37ad2) (Aq37ae2) (Aq37af2) (Aq37ag2) 

3. (Aq37aa3) 3. (Aq37ab3) (Aq37ac3) (Aq37ad3) 

 

(Aq37ae3) (Aq37af3) (Aq37ag3) 

 

b) How many times did you change the output price of your main product last year?

 _____________(Aq37b) 

c) For you most important product, by how much did the output price change (in % terms)?   

 _____________(Aq37c) 

 

38) How much of your production is used for: (in percent of total sales) 

a) Final consumption _____________(Aq38a) 

b) Intermediate inputs/capital equipment in agriculture _____________(Aq38b) 

c) Intermediate inputs/capital equipment in manufacturing _____________(Aq38c) 

d) Intermediate inputs/capital equipment in services  _____________(Aq38d) 

e) Don’t know _____________(Aq38e) 

((a) to (e) should add up to 100%) 
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39) a) How do you set the prices of your products/services? (List maximum 3 in order of importance: 

most important = 1, second most important = 2, third most important = 3) 

a1) A fixed mark-up over production costs _____________(Aq39a1) 

a2) Charge similar prices as my competitors  _____________(Aq39a2) 

a3) Charge somewhat lower prices than my competitors  _____________(Aq39a3) 

a4) Individual negotiation with each customer  _____________(Aq39a4) 

a5) Prices are given by government regulations _____________(Aq39a5) 

a6) Other  _____________(Aq39a6) 

 

40) Does the enterprise produce on advance order? _____________(Aq40) 

Code: No, never (1), Sometimes (2), Yes, always or almost always (3) 

 

41) Do you advertise your products?                                                                   ____________ (Aq37) 

Code: Yes (1), No (2) 

a) If yes, advertisement amount used last year? (in million VND) _____________(Aq41a) 

b) If yes, how do you advertise? Code: Yes (1), No (2) 

ba) On street posters, or similar ____________(Aq41ba) 

bb) Door-to-door information material ____________(Aq41bb) 

bc) In newspapers/yellow pages ____________(Aq41bc) 

bd) In the radio ____________(Aq41bd) 

be) In TV ____________(Aq41be) 

bf) On the Internet ____________(Aq41bf) 

bg) Through trade fair ____________(Aq41bg) 

bh) Other ____________(Aq41bh) 

 

42) a) How many customers normally buy the most important good/service produced by your 

enterprise? (Should correspond to the most important product in question q17ba). 

 _____________(Aq42a) 

Code: Exclusively one customer (1), 2-5 customers (2), 6-10 customers (3), 11-20 customers (4), Over 20 customers (5) 

b) How large (estimate) is your current (within district) market share within your main line of 

activity?                                                                                                            ______________(Aq42b) 

 

43) Location of customers (last year) of the most important product (in terms of value). (Should 

correspond to the most important product in question q17ba). Calculate as percentages. 

aa) Same commune ____________(Aq43aa) 

ab) Other commune within district ____________(Aq43ab) 

ac) Other district within province ____________(Aq43ac) 

ad) Neighbouring province ____________(Aq43ad) 

ae) Other province (non-neighbouring) ____________(Aq43ae) 

af) Export/outside country (direct) ____________(Aq43af) 

b) What is the distance to your main customer (in km)?                    ____________(Aq43b) 

 



 

314 

44) Sales structure (last year) of most important product (in terms of value). (Should correspond to the 

most important product in question q17ba). Calculate as percentages. 

a) Individual people/households (non-tourists) ____________(Aq44a) 

b) Tourists ____________(Aq44b) 

c) Non-commercial government authorities ____________(Aq44c) 

d) Domestic, non-state enterprises ____________(Aq44d) 

e) State enterprises ____________(Aq44e) 

f) Foreign invested companies ____________(Aq44f) 

g) Direct export (should equal Q43af) ____________(Aq44g) 

 

45) a) Have your relations with any of your customers ever required any special/additional investments 

in production and/or information technology and human capital upgrading? 

 _____________(Aq45a) 

Code: (1) Yes, (2) No  

b) If yes, have any of these customer relations ever resulted in technology transfer from the 

customer to your  firm? 

Code: (1) Yes, (2) No _____________(Aq45b) 

 

46) Does your enterprise export (directly or indirectly)? _____________(Aq46) 

Code: Yes (1), No (2) 

 If answer No (2) to Q49 skip to Q60 

a) If yes, how?  ____________(Aq46a) 

Code: Directly, only (1); Both directly and through trading companies (2); and Through trading companies, 

only (3) 

 If answer (3) to q49a skip to Question 60 

 

47) Which year did your firm start producing for direct export?  _____________(Aq47) 

 

48) How many foreign customers did you have for your direct export products last year? 

 _____________(Aq48) 

 

49) a) What percentage of total sales did your enterprise export directly last year to foreign countries? 

 _____________(Aq49a) 

b) of which, direct export (percentage of total export) by country (should add up to 100%): 

ba) China ____________(Aq49ba) 

bb) Japan ____________(Aq49bb) 

bc) ASEAN countries ____________(Aq49bc) 

bd) Other Asian countries ____________(Aq49bd) 

be) US ____________(Aq49be) 

bf) EU ____________(Aq49bf) 

bg) Russia  ____________(Aq49bg) 

bh) Other (non-Asian) countries ____________(Aq49bh) 
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50) a) How many days (on average last year) did it take to get customs clearance in Vietnam for export 

products? _____________(Aq50a) 

Code: 0-14 days (1), 15-30 days (2), between 31-60 days (3), between 61-90 days (4) over 90 days (5), Don’t know (6) 

b) How many days (on average last year) did it take to export your products (from the time it 

arrives at the destination of exit from Vietnam (e.g. port, airport) until the product reaches your 

main importer? (FOB enterprises should not answer with code 99)         _____________(Aq50b)   

Code: 0-14 days (1), 15-30 days (2), between 31-60 days (3), between 61-90 days (4) over 90 days (5), Don’t know (6) 

c) What is the most constraining factor for quick export delivery?  _____________(Aq50c) 

Code: Vietnamese customs (1) Transport (outside Vietnam) (2), Foreign Customs (3), Other (4)  

 

51) Do you receive orders for direct export production? ______________(Aq51) 

Code: Yes (1), No (2) 

a) If yes, does your enterprise receive product specifications, designs or materials for the 

production? Code: Yes (1), No (2) _____________(Aq51a) 

 

52) Does your enterprise have long-term relations (that is more than one year) with your direct export 

product customers? ______________(Aq52) 

Code: Yes (1), No (2) 

 

53) Do you use legal advice when entering direct export contracts? ______________(Aq53) 

Code: Yes (1), No (2) 

a) If yes, indicate who? _____________(Aq53a) 

Code: Individual person (1), Private company (2), Government (3), Business association (4), more than one source (5) 

 

54) Have foreign customers ever requested certification of your procedures and/or products? 

Code: Yes (1), No (2) _____________(Aq54) 

a) If yes, who provided the certification? (List most important) ____________(Aq54a) 

Code: Domestic government agency (1), Domestic private agency (2), Foreign government agency (3), Foreign private 

agency (4). 

 

55) Assess the performance of the cooperation with foreign partners? _____________(Aq55) 

Code: Satisfactory (1), Medium (2), Unsatisfactory (3) 

 

56) Did the cooperation with foreign partners provide you with technology or expertise that you 

otherwise would not have had access to? _____________(Aq56) 

Code: Yes (1), No (2) 

 

INDIRECT COSTS, RAW MATERIALS AND SERVICES 

 

57) What was the cost to your firm of the following items last year (million VND)? 

a) Electricity _____________(Aq57a) 

b) Liquid fuel, solid fuel and gas water _____________(Aq57b) 

c) Water _____________(Aq57c) 

d) Rental costs (including storage) ____________(Aq57d) 
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e) Stationary and office supplies _____________(Aq57e) 

f) Telephone/Internet ____________(Aq57f) 

g) Transport _____________(Aq57g) 

h) Insurance (including standby fund against risk) ____________(Aq57h) 

i) Marketing and advertisement (incl. web-site costs) _____________(Aq57i) 

j) Maintenance & repairs of plant, equipment and buildings ___________(Aq57j) 

k) Other                          (Aq57k) 

Total indirect costs last year (sum of a to k) _____________(Aq57) 

 

58) How many days of inventory of the most important input does the firm have (on average)?  

 _____________(Aq58) 

Code: Under a week (1), 1-2 weeks (2), 2-3 weeks (3), 3-4 weeks (4), Over 4 weeks (5), Don’t know (6) 

 

59) What percentage of the firm’s total transport cost is due to (should add to 100%): 

a) Road transport _____________(Aq59a) 

b) Rail transport _____________(Aq59b) 

c) Coastal (Ocean) shipping _____________(Aq59c) 

d) Air transport _____________(Aq59d) 

 

60) Who is responsible for the firm’s transport? Give percentage distribution (a-c should add to 100%) 

a) The firm handles the transport itself _____________(Aq60a) 

b) Contract with a transport company that handles firm cargo _____________(Aq60b) 

c) Collective agreement with other firms for joint shipments _____________(Aq60c) 

ca) If the enterprise consolidates cargo with other enterprises (category c) above), what is 

the main purpose? _____________(Aq60ca) 

Code: To reduce transportation costs (1), To reduce transit time (2), Business network considerations (3), Social network 

considerations (4), Other (5)  

61) From whom did the enterprise procure its raw materials and other inputs last year. Give percentage 

distribution in terms of value. (Should add up to 100%) 

a) From households _____________(Aq61a) 

b) Other non-state enterprises _____________(Aq61b) 

c) State enterprises _____________(Aq61c) 

d) Other state agencies _____________(Aq61d) 

e) Imported (directly) _____________(Aq61e) 

f) Other _____________(Aq61f) 

 

62) From where did the enterprise procure its raw material and other inputs last year? Give percentage 

distribution in terms of value. (Should add up to 100%) 

a) Same commune _____________(Aq62a) 

b) Other commune within district _____________(Aq62b) 

c) Other district within province ____________(Aq62c) 

d) Neighbouring province _____________(Aq62d) 

e) Other province (non-neighbouring) _____________(Aq62e) 
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f) Import (directly) _____________(Aq62f) 

If the firm does not use imported inputs go to question 65, otherwise continue 

 

63) What were the origins of the imported raw materials and other inputs last year? Give percentage 

distribution in terms of value. (Should add up to 100%) 

a) China _____________(Aq63a) 

b) Japan _____________(Aq63b) 

c) ASEAN countries _____________(Aq63c) 

d) Other Asian countries ____________(Aq63d) 

e) US _____________(Aq63e) 

f) EU _____________(Aq63f) 

g) Russia  _____________(Aq63g) 

h) Other (non-Asian) countries ____________(Aq63h) 

 

64) a) What was the average number of days from goods arrived at the point of entry in Vietnam until 

it reached the firm (Import customs clearance)? _____________(Aq64a) 

Code: 0-14 days (1), 15-30 days (2), between 31-60 days (3), between 61-90 days (4) over 90 days (5), Don’t know (6) 

b) What percentage of average cargo was lost last year while in transit in Vietnam?

 _____________(Aq64b) 

65) a) Have your relations with raw material and other input suppliers ever required any 

special/additional investments in production and/or information technology and human capital 

upgrading?  

Code: (1) Yes, (2) No _____________(Aq65a) 

b) If yes, have these supplier relations ever resulted in technology transfer from the supplier to 

your firm? Code: (1) Yes, (2) No _____________(Aq65b) 

 

66)  

a) Can the firm select suppliers freely? ____________(Aq66a) 

Code: (1) Yes, (2) No 

If yes, 

ba) How does the enterprise identify suppliers? (List most important) ___________(Aq66ba) 

Code: (1) Personal contact,(2) Marketing efforts by suppliers,  (3) Through Government Agencies, (4) Own search 

processes, (5) Through business association; (6) Other 

bb) What are the main criteria in selecting suppliers?  (List most important) 

 ___________(Aq66bb) 

Code: (1) Competitive price, (2) Terms of credit, (3) Currency of payment (VND/Gold/ US dollar), (4) Quality standards, 

(5) Secure supply, (6) Know supplier personally, (7) Geographic proximity, (8) Allocated supply by Government agency, 

(9) Other 

bc) Would it be easy for the enterprise to find an alternative supplier if the current main suppliers 

closed down 

Code: (1) Yes, (2) No  ____________(Aq66bc) 

bd) Does the enterprise take account of the conduct of suppliers when deciding who to purchase 

raw materials and inputs from? ___________(Aq66bd) 

Code: (1) Yes, (2) No 
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bda) If yes, what is the important conduct taken into account when selecting suppliers?     

(Chose 3 most important) _________(Aq66bda) 

Code: (1) Working conditions, (2) employee pay (2), energy consumption (3), waste production, disposal and emissions 

(4),  quality standards (5),clear and honest product labelling (6), community responsibility (engagement/protection) (7), 

fringe benefits to employees (8), use of labour in-line with state regulations (9), whether supplier has a union (10), whether 

supplier is formal (i.e. has a BRC), other (12)  

 

67) What is the distance (in km) to your main (most important) supplier? ___________(Aq67) 

68) Do you purchase business services outside the enterprise? ____________(Aq68) 

Code: Yes (1), No (2) 

a) If yes, which business service purchased outside the enterprise do you find most important? List 

maximum 3 in order of importance (most important = 1, second most important = 2 and third most 

important = 3) 

aa) Market info, marketing, advertisement services _____________(Aq68aa) 

ab) Information services on technology and inputs _____________(Aq68ab) 

ac) Transport services _____________(Aq68ac) 

ad) Tax, audit and accounting services _____________(Aq68ad) 

ae) Legal services (incl. advise on trademarks and patents) _____________(Aq68ae) 

af) Management and human resource advise _____________(Aq68af) 

ag) Vocational training _____________(Aq68ag) 

ah) Other _____________(Aq68ah) 

b) How much was on average spent in 2008? (List in percentage of total costs) 

 _____________(Aq68b) 

 

69) What are the main sources for obtaining services purchased from outside the enterprise? (List 

maximum 3 in order of importance with 1 = most important, 2 = second most important and third 

most important = 3) 

a) Private individuals/households                                                               _____________(Aq69a)  

b) Non-state enterprises                                                                             _____________(Aq69b)  

c) State enterprises _____________(Aq69c) 

d) Co-operative organisations/collective farms                                           ____________(Aq69d)  

e) Local authorities _____________(Aq69e) 

f) Foreign invested enterprises _____________(Aq69f) 

g) Other _____________(Aq69g) 

 

INVESTMENTS, ASSETS, LIABILITIES AND CREDIT 

 

70) Has the firm made any investments since the last survey? _____________(Aq70) 

Code: Yes (1), No (2) 

If no (2), go to Question 76. Otherwise continue.  

a) If yes, how much was actually invested (million VND) _____________(Aq70a) 

Of which: 

aa) Land  _____________(Aq70aa)  
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ab) Buildings _____________(Aq70ab)  

ac) Equipment/machinery ____________(Aq70ac)  

ad) Research and development (R&D) _____________(Aq70ad)  

ae) Human capital upgrading (training) _____________(Aq70ae) 

af) Patents  _____________(Aq70af)  

ag) Investments in other enterprises _____________(Aq70ag) 

ah) Other investments (including increase in working capital) _____________(Aq70ah) 

 

71) How were investments financed? (List as percentage of total investment) 

a) Own capital  _____________(Aq71a) 

b) Borrowed from bank/credit institution _____________(Aq71b) 

c) Borrowed against interest from other sources _____________(Aq71c) 

d) Borrowed from friends and relatives without interest _____________(Aq71d) 

e) Borrowed from other sources without interest _____________(Aq71e) 

f) Stocks issued _____________(Aq71f) 

g) Other, specify _____________(Aq71g) 

 

72) What was the main purpose of the investment (select one only)? _____________(Aq72) 

Code: Add to capacity (1), Replace old equipment (2), Improve productivity (3), Improve quality of output (4), Produce a 

new output (5), Safety (6), Environmental requirements (7), Other purpose (8). 

 

73) Total assets last year (end-year) (million VND) (in market value) 

a) Total physical assets                                                                              _____________ (Aq73a)  

aa) Land_____________ (Aq73aa)  

ab)Buildings_____________ (Aq73ab)  

ac) Equipment/machinery____________ (Aq73ac)  

ad) Transport equipment_____________ (Aq73ad)  

ae) Raw materials, input inventories_____________ (Aq73ae)  

af) Finished goods/inventories_____________ (Aq73af)  

b) Total financial assets                                                                              _____________ (Aq73b) 

ba) Cash and deposits_____________ (Aq73ba)  

bb) Outstanding credits_____________ (Aq73bb) 

c) Total assets (end year) last year (end-year, sum of a + b)_____________ (Aq73c)  

74) Did your firm sell any land, buildings or (used) equipment last year? _____________(Aq74a) 

Code: Yes (1), No (2) 

a) If yes, what was the sales value and why were the assets sold?  

 Sales Value (million VND) Main reason for sale 

aa) Land ________(Aq77aa1) ________(Aq74aa2) 

ab) Buildings ________(Aq77ab1) ________(Aq74ab2) 

ac) Equipment/machinery ________(Aq77ac1) ________(Aq74ac2)  

Code: Excess capacity/too much equipment/machinery (1), Replacement (2), Increase liquidity (3), Change of 

production/no need for old equipment/machinery (4), Other (5) 

 

75) Total liabilities at end of last year (million VND) _____________(Aq75) 
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a) Formal short term debt (up to one year) _____________(Aq75a) 

b) Informal short term debt (up to one year) _____________(Aq75b) 

c) Formal long term debt (over a year) _____________(Aq75c) 

d) Informal long term debt (over a year) _____________(Aq75d) 

 

76) How much were your total interest payments last year? (million VND) _____________(Aq76) 

a) Of which: Interest payment on formal loans? _____________(Aq76a) 

 

77) Did the enterprise ever fail to service its debt on time last year? _____________(Aq77) 

Code: Yes (1), No (2), No debt (3) 

If yes: 

a) Number of times _____________(Aq77a) 

b) Maximum amount involved (million VND) _____________(Aq77b) 

c) Main reason (list one only): _____________(Aq77c) 

Code: Failed to collect debt owed by others (1), Could not sell product (2), Had loss for other reason (3), Delay on purpose 

(4), Other (5) 

 

78) a) Current outstanding balance owed to all suppliers? (million VND) _____________(Aq78a)  

b) Current amount due to your firm from all customers? (million VND) _____________(Aq78b) 

 

79) Does your firm (at this time) have an overdraft facility?                                         _____________(Aq79) 

Code: Yes (1), No (2) 

 

80) Has your firm applied for bank loans or other formal credit since the last survey? 

Code: Yes (1), No (2) _____________(Aq80) 

 If No, then skip to question 90.  

 If Yes, then answer questions 84-89. 

81) Did your firm experience any problems getting the loan?   _____________(Aq81) 

Code: Yes (1), No (2) 

a) If yes, why? _____________(Aq81a) 

Code: Lack of collateral (1); Did not deliver a proper description of the potential of the enterprise (2); 

Complicated government regulations (3) Administrative difficulties in obtaining clearance from bank authorities 

(4); Other (5). 

 

82) How many formal loans (short/long term) have your firm obtained since the last survey? 

a) Number of formal short term loans  _____________(Aq82a) 

b) Number of formal long term loans _____________(Aq82b) 

 

83) a) Which bank/formal credit institution do you primarily use? _____________(Aq83a) 

Code: State Owned Commercial Bank (SOCB) (1), Private bank (2), Foreign bank (3), Social Policy Bank (4), 

DAF (Development assistance fund) (5), Targeted programs (6), Other (7) 

 

84) How many formal loan applications (short and long term) have been denied since the last survey? 

a) Number of formal short term loans  _____________(Aq84a) 
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b) Number of formal long term loans _____________(Aq84b) 

 

85) Specification of the most important (in value terms) current formal loan. 

a) Source _____________(Aq85a) 

Codes: State Owned Commercial Bank (SOCB) (1), Private/joint stock bank (2), Foreign bank (3), Social Policy 

Bank (4), DAF (Development assistance fund) (5), Targeted programs (6), Other sources (7) 

b) Amount originally borrowed (million VND). _____________(Aq85b) 

c) Which year and month did you borrow? _____________(Aq85c) 

c1) What is the duration of the loan (months)  ____________(Aq85c1) 

d) Current liability (million VND). _____________(Aq85d) 

e) Interest rate, % month. _____________(Aq85e) 

f) Did your firm have to offer assets as collateral for the loan? _____________(Aq85f) 

Code: Yes (1), No (2)  

        fa) If Yes, what kind of collateral? _____________(Aq85fa) 

          Code: Land (CLUR) (1); Housing (2); Capital equipment (3); Personal belongings (4); Other (5).  

g) Is there a guarantor for this loan? _____________(Aq85g) 

Code: Yes (1), No (2) 

        ga) If yes, which relations do guarantor and the firm have? _________(Aq85ga)                                                                                   

Code: Family (1); Friends (2); Trade partner or business relationship (3), Credit guarantee fund (4), Member of 

this guarantee organization (5); Other (6) 

86) Do you still think that you are in need of a loan? _____________(Aq86) 

Code: Yes (1), No (2) 

a) If yes (1), why? _____________(Aq86a) 

Code: To pay debt/to compensate for losses (1); for recurrent spendings (2); investment (3); Other (4)  

b) If no (2), why? _____________(Aq86b) 

Code: Have enough own funds (1), don’t want/need to invest (2), other (3) 

 

87) Why has the firm not applied for formal loans since the last survey? _____________(Aq87) 

Code: Inadequate collateral (1), Don’t want to incur debt (2), Process too difficult (3), Didn’t need one (4), 

Interest rate too high (5), Already heavily indebted (6), Other (7). 

 

88) Have you borrowed from informal sources since the last survey? _____________(Aq88) 

Code: Yes (1), No (2) 

IF NO, THEN SKIP TO q90 

a) If yes, why?                                                                                 _____________(Aq88a)  

Code: Couldn’t get formal credit (1), Most favourable interest (2), Easier formalities (3), No collateral required 

(4), Flexible payback (5), Other (6) 

b) Number of informal long term loans since the last survey? _____________(Aq88b) 

c) Since the last survey, have you experienced any difficulties in obtaining credit from 

informal sources? 

Code: Yes (1), No (2)                                                                                              _____________ (Aq107c) 

ca) If yes, how many times have you had difficulties? _____________(Aq88ca) 

 

89) Specification of the most important (in value terms) current informal loan. 

a) Source _____________(Aq89a) 
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Codes: Private moneylender (1), Relative and friends to owner (2), Enterprises (3), Other sources (4) 

b) Amount originally borrowed (million VND) _____________(Aq89b) 

c) Which year and month did you borrow? _____________(Aq89c) 

 ca) Duration of this loan (months) _____________ (Aq89ca) 

d) Current liability (million VND). ____________(Aq89d) 

e) Interest rate, % month. _____________(Aq89e) 

f) Did your firm have to offer assets as collateral for the loan? _____________(Aq89f) 

Code: Yes (1), No (2) 

        fa) If yes (1), what kind of collateral? _____________(Aq89fa) 

Code: Land (CLUR) (1); Housing (2); Capital equipment (3); Personal belongings (4); Other (5). 

  

g) Is there a guarantor for this loan? _____________(Aq89g) 

Code: Yes (1), No (2) 

        ga) If yes, which relations do guarantor and the firm have? _________(Aq89ga) 

Code: Family (1); Friends (2); Trade partner or business relationship (3), Other (4) 

 

90) Which source of loan do you consider most important for the operation of your firm?

_____________(Aq90) 

 Code: Formal loan (1), Informal loan (2) 

 Question 91 – 94 should be answered for the most important loan only (consistent with q90) 

  

91) How far is the distance (in km) to the most important creditor (in terms of loan size)? 

____________ (Aq91) 

 Code: Under 5 km (1), between 5-10 km (2), between 11-20 km (3), more than 20 km (4) 

 

92) Where is the creditor located? 

a) Same Commune/Ward _____________(Aq92a) 

b) Same District  _____________(Aq92b) 

c) Same Province/City _____________(Aq92c) 

d) Other Province _____________ (Aq92d) 

e) Outside of Vietnam _____________ (Aq92e) 

 

93) Did your enterprise ever extend (give) a loan to the main creditor (formal or informal)? 

Code: Yes (1), No (2) _____________(Aq93) 

 

94) Has your enterprise ever borrowed from the main creditor (formal or informal) before? 

Code: Yes (1), No (2) _____________(Aq94) 
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FEES, TAXES AND INFORMAL COSTS 

 

95) Does the enterprise maintain a formal accounting book in accordance with government guidelines? 

Code: Yes (1), No (2) _____________(Aq95) 

If No, skip to q96 

a) Are these accounts audited? ____________(Aq95a) 

Code: Yes (1), No (2) 

b) Do you submit financial reports to government authorities? ____________(Aq95b) 

Code: Yes (1), No (2) 

ba) If No, why not? ___________(Aq95ba) 

Code: (1) Not obliged to; (2) Other 

 

96) Fees and taxes paid last year (in million VND). 

a) Total taxes and fees _____________(Aq96a) 

aa) Corporate Income Tax (if registered under Enterprise Law) or Household Business 

Income Tax (if Household Establishment)  ____________(Aq96aa) 

ab) Value Added Tax (VAT) ____________(Aq96ab) 

ac) Business Registration Tax (Commercial license tax) ____________(Aq96ac) 

ad) Import/Export taxes ____________(Aq96ad) 

ae) Special Consumption Tax (Luxury good taxation) ____________(Aq96ae) 

af) Property/Enterprise tax (Stamp duties) ____________(Aq96af) 

ag) Other taxes ____________(Aq96ag) 

 

97) a) Approximately, what percentage of management's working time is spent each month dealing with 

government regulations and officials (including taxes, permits, licenses, business and trade 

regulations)? 

 ____________(Aq97a) 

b) What is the distance (in km) to the relevant tax office? ____________(Aq97b) 

 

98) Do you have to pay informal/communication fees? _____________(Aq98) 

Code: Yes (1), No (2) 

a) If yes, how many times did you have to pay last year? ____________(Aq98a) 

Code: Only once (1), 2-5 times (2), 6-10 times (3), More than 10 times (4) 

b) Approximately how much did you pay in total last year? (million VND) ___________(Aq98b) 

c) What is the bribe payment/communication fee mainly used for?  ___________(Aq98c) 

Code: to get connected to public services (1), to get licenses and permits (2), to deal with taxes and tax collection (3), to 

gain government contracts/public procurement (4), to deal with customs/imports/exports (5), other (6). 

99) Do you think that the bribe payments/communication fees will increase in the coming years? 

Code: Yes (1), No (2) _____________(Aq99) 

a) If yes, why ____________(Aq99a) 

Code: More difficult to comply with government regulation (1), needed in order to keep up with the competitive 

environment (2), Due to introduction of new products and processes (3), in order to enter export markets (4), other, please 

specify (5)  
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EMPLOYMENT 

Question 100 should only be answered by firms interviewed for the first time in the last survey year (Full 

time is considered as a person working more than 6 months per year, more than 20 days a month and more 

than 20 hours per week. – see manual for details). 

100)  Number of full-time employees at the time of establishment? _____________(Aq100) 

 

101) What was the total work force number as at 31 Dec 2012? 

 Total Female 

a) Total labour force (sum of aa+ab)                           ________(Aq101at)       ________(Aq101af) 

Of which (total): 

aa) regular labour force (full time and part time)   ________(Aq101aat)    ______(Aq101aaf) 

           aaa) Regular full-time labour force              _______(Aq101aaat)   _____(Aq101aaaf) 

           aab) Regular part-time labour force          _______(Aq101aabt)    ______(Aq101aabf) 

         ab) Total casual labour force                                  ________(Aq101abt) ______(Aq101abf) 

b) How many of the regular labour force is unpaid? ________ (Aq101b) 

c) What percentage of the regular full-time labour force (101aaa) has a formal (written down) 

labour contract?                                    ________ (Aq101c)  

ca) For these formal (written down) contracts (of FT regular labour force, q101aaa), what is the 

contract duration?  

(total should add up to 100%):  

        (caa) Indefinite term contract  ________ (Aq101caa) 

        (cab) Definite term contract valid for between 12 and 36 months ________ (Aq101cab) 

        (cac) Contract valid for between 3 and 12 months  ________ (Aq101cac) 

        (cad) Contract valid less than 3 months  ________ (Aq101cad) 

d) What is the average number of days worked per month by a regular full-time employee at 

your firm?                ________(Aq101d) 

e) What is the average number of hours worked per day by a regular full-time employee at your 

firm?                ________(Aq101e) 

102) Of the total regular workforce last year (reported in q101aat), how many are in each of the 

following categories? 

 Total Female 

a) Managers (Top management) ________ (Aq102ta) ________ (Aq102fa) 

b) Professionals (university and college degree) ________ (Aq102tb) ________ (Aq102fb) 

ba) Engineer and similar ________ (Aq102tba) ________ (Aq102fba) 

bb) Accountant/Economist ________ (Aq102tbb) ________ (Aq102fbb) 

bc) Technicians ________ (Aq102tbc) ________ (Aq102fbc) 

bd) Other professionals ________ (Aq102tbd) ________ (Aq102fbd) 

c) Office workers ________ (Aq102tc) ________ (Aq102fc) 

d) Sales personnel ________ (Aq102td) ________ (Aq102we) 

e) Service workers (cleaners, food prep/servers) ________ (Aq102te) ________ (Aq102wf) 

f) Production workers ________ (Aq102tf) ________ (Aq102wff) 

fa) Foreman and supervisor ________ (Aq102tfa) ________ (Aq102wfa) 
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fb) Electrician, plumber, etc. ________ (Aq102tfb) ________ (Aq102wfb) 

fc) Mach. maintenance/repair ________ (Aq102tfc) ________ (Aq102wfc) 

fd) Mach. operator/assembler ________ (Aq102tfd) ________ (Aq102wfd) 

fe) Master ________ (Aq102tfe) ________ (Aq102wfe) 

ff) Labourer (unskilled) ________ (Aq102tff) ________ (Aq102wff) 

g) Apprentice ________ (Aq102tg) ________ (Aq102wg) 

Total (sum of a+b+c+d+e+f+g and equal q104b) ________ (Aq102t) ________ (Aq102w) 

 

103) How was the stability of the labour force (for the regular workers in q101aat) last year? 

a) How many additional regular workers did the firm hire? _____________ (Aq103a) 

b) How many regular workers left the firm?   _____________ (Aq103b) 

Of which: 

ba) Left voluntarily?    _____________ (Aq103ba) 

bb) Were fired?     _____________ (Aq103bb) 

bc) Retired?     _____________ (Aq103bc) 

bd) Left because of illness?    _____________ (Aq103bd) 

be) Died?      _____________ (Aq103be) 

bf) Left for other reasons?    _____________ (Aq103bf) 

c) Did the firm reduce its labour force last year?   _____________ (Aq103c) 

Code: Yes (1), No (2) 

 d) If yes, what was the basis for doing so?   _____________ (Aq103d) 

Code: Negotiation between employers and representative of employees (1), Direct negotiation between enterprise and 

employee (2), Enterprise decision alone (3), Other, please specify (4) 

e) Did the firm prior to laying off workers, inform the employees/representative organizations of 

the labour force reduction?    _____________ (Aq103e) 

Code: Yes (1), No (2) 

  ea) If yes, how much time in advance?   _____________ (Aq103ea) 

Code: Less than one week (1), between one week and a month (2), more than one month (3) 

104) a) Does the enterprise normally (means more than 50% of the cases) train new workers?  

Code: Yes (1), No (2) _____________(Aq104a) 

aa) If yes, what is the average number of days of this training? ____________(Aq104aa) 

b) Does this training include any health and safety training? ____________(Aq104b) 

c) How many new workers did the enterprise train last year?____________(Aq104c) 

d) How was the training organised (% of total training)?: 

d1) On-the-job training ____________(Aq104d1) 

d2) Off-the-job training ____________(Aq104d2) 

d3) Informal training ____________(Aq104d3) 

 e) Of the total regular workforce, how many were trained in each of the following categories? 

e1) Manager ____________(Aq104e1) 

  e2) Professional ____________(Aq104e2) 

  e3) Office workers ____________(Aq104e3) 

  e4) Sales personal ____________(Aq104e4) 

  e5) Service workers ____________(Aq104e5) 
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  e6) Production workers ____________(Aq104e6) 

  e7) Apprentice ____________(Aq104e7) 

  Total (sum of e1+e1+e3+e4+e5+e6+e7 should equal to q104c) 

f) How would you characterise the training (% of total training)? 

f1) General training ____________(Aq104f1) 

f2) Specific training (not useful outside the enterprise) ____________(Aq104f2) 

g) Who pays for the training? ____________(Aq104g) 

Code: Paid by the enterprise (1), by the worker through fixed cost (2), by the worker through reduced wages prior to/during the 

training (3), public sources of finance (4), the local trade union (5), training was cost-less (6) 

 

105) Does the enterprise normally train (short term) existing workers? _____________(Aq105) 

Code: Yes (1), No (2) 

a) If yes, what is the average number of days of this training? ____________(Aq105a) 

b) Does this training normally include health and safety training?____________(Aq105b) 

              Code: Yes (1), No (2) 

c) How many existing workers did the enterprise train last year?____________(Aq105c) 

d) How was the training organised (% of total training)?: 

d1) On-the-job training ____________(Aq105d1) 

d2) Off-the-job training ____________(Aq105d2) 

d3) Informal training ____________(Aq105d3) 

 e) Of the total regular workforce, how many were trained in each of the following categories? 

e1) Manager ____________(Aq105e1) 

  e2) Professional ____________(Aq105e2) 

  e3) Office workers ____________(Aq105e3) 

  e4) Sales personal ____________(Aq105e4) 

  e5) Service workers ____________(Aq105e5) 

  e6) Production workers ____________(Aq105e6) 

  e7) Apprentice ____________(Aq105e7) 

  Total (sum of e1+e1+e3+e4+e5+e6+e7 should equal to q105c) 

f) How would you characterise the training (% of total training)? 

f1) General training ____________(Aq105f1) 

f2) Specific training (not useful outside the enterprise) ____________(Aq105f2) 

g) Who pays for the training? ____________(Aq105g) 

Code: Paid by the enterprise (1), by the worker through fixed cost (2), by the worker through reduced wages prior 

to/during the training (3), public sources of finance (4), the local trade union (5), training was cost-less (6) 

 

106) a) Is there an automatic job rotation system/company regulation among production workers?

 ____________(Aq106a) 

Code: Yes (1), No (2)  

b) Has there been any additional restructuring of the labour force last year?__________(Aq106b) 

Code: Yes (1), No (2)  

ba) If yes how? (most important)  ____________(Aq106ba) 

Code: Rotating labour among divisions within enterprise (1), Reducing the average working hours per worker per day (2), 

Increasing the average working hours per worker per day (3), Reducing number of “work” shifts a day (4), Increasing 
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number of “work” shifts a day (5), Allowing workers to take turns to be off work (6), Recruitment of more labour (7), 

Other (8) 

 

107) How does the enterprise hire workers? List three most important ways. (1 = most important, 2 = 

second most important, and 3 = third most important). 

a) Newspaper, advertisement etc.                                                             _____________(Aq107a)  

b) Through labour exchange _____________(Aq107b) 

c) Recommended by friends, relatives, other workers _____________(Aq107c) 

d) Recommended/allocated by local authorities _____________(Aq107d) 

e) Personal contacts                                                                                  _____________(Aq107e)  

f) Through employment service centres _____________(Aq107f) 

g) Other _____________(Aq107g) 

h) Not applicable _____________(Aq107h) 

 

108) Did your enterprise experience any difficulties in recruiting workers with the required/appropriate 

skill level last year? _____________(Aq108) 

Code: Yes (1), No (2), Not applicable, have not needed/no need to recruit (3) 

a) If yes (1), why? _____________(Aq108a) 

Code: Lack of skilled labour (1), Cannot provide sufficient wage offer (2), Working conditions not attractive (3), Other, 

specify (4) 

 

109) a) What is the main basis for determining wage rates? List maximum of three in order of 

importance.  

(1 = most important, 2 = second most important, and 3 = third most important). 

aa) Wage rates in other local non-state enterprises _____________(Aq109aa) 

ab) Wage rates in local state enterprises _____________(Aq109ab) 

ac) Set by authorities                                                                      _____________(Aq109ac)  

ad) Wage rate for employment in agriculture                                 _____________(Aq109ad) 

ae) Individual negotiation with each worker _____________(Aq109ae) 

af) Paying capacity of the enterprise  _____________(Aq109af) 

ag) Other _____________(Aq109ag) 

b) What was the average monthly wage (1000 VND) for a production worker last year? 

 _____________(Aq109b) 

c) What was the monthly wage (1000 VND) for a newly hired (last year) production worker? 

 _____________(Aq109c) 

d) How did average monthly wage/income (not including other ‘fringe’ benefits) of an average 

production worker in your enterprise move over the last two years?  _____________(Aq109d) 

Code: Decrease (1), No change (2), Increase (3) 

e) Is there any difference in wages between employees who work in hazardous conditions and 

those who do not (i.e. a premium paid for working in hazardous conditions)? 

Code: Yes (1), No (2) _____________(Aq109e) 

ea) If yes, what is the difference, on average, in wages (i.e. how large is the hazardous conditions 

premium)? (as percentage of the total wage bill)? _____________(Aq109ea) 
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f) Are employees paid overtime for working outside standard hours? 

Code: Yes (1), No (2),Not Applicable (3)  _____________(Aq109f) 

 

110) a) Does the enterprise have its own regulation on severance pay (aside from the Labour Code)? 

Code: Yes (1), No (2)  _____________(Aq110a) 

b) When you lay off workers do you in general provide (by regulation) them with severance pay? 

ba) Due to incompetence of worker _____________(Aq110ba) 

bb) Due to general cutback in firm. _____________(Aq110bb) 

Code: Yes (1), No (2) 

 

111) a) Does the enterprise have a local/plant level trade union/employee representative organization?  

Code: Yes (1), No (2), If No skip to Q114b __________(Aq111a) 

aa) If Yes, when was the local Trade Union established (year)?  _________(Aq111aa) 

ab) If yes, what percentage of workers in the firm are members of this trade union?   

__________(Aq111ab) 

ac) Who is chairman of this local/plant level trade union _________(Aq111ac) 

Code: Owner of enterprise (1), relative to owner (2), managerial staff (3), head of personnel section (4), senior 

worker (5), other (6) 

ad) Does the enterprise have a Collective Labour Agreement? _____________(Aq111ad) 

Code: Yes (1), No (2) 

 ad1) If yes, when was the most recent Collective Labour Agreement signed (year)?  

 _____________(Aq111ad1) 

ad2) Has this Collective Labour Agreement been reported to superior trade union?  

Code: Yes (1), No (2) ________________(Aq111ad2) 

b) Has your enterprise experienced any labour dispute since the last survey? ________(Aq111b) 

Code: Yes (1), No (2) 

 

112) a) Did you pay contribution to social insurance for your employees last year? 

Code: Yes (1), No (2) _____________(Aq112a) 

 b) Did you pay contribution to health insurance for your employees last year? 

Code: Yes (1), No (2) _____________(Aq112b) 

 c) Did you pay contribution to unemployment insurance for your employees last year? 

Code: Yes (1), No (2) _____________(Aq112c) 

d) Do you normally compensate your workforce directly for accidents or professional illness? 

Code: Yes (1), No (2) _____________(Aq112d) 

 

113) Do the employees enjoy any of the following benefits (by regulation, directly or from the 

government)? 

Code: Yes (1), No (2)              

a) Sick leave with pay _____________(Aq113a) 

b) Right to paid maternity leave _____________(Aq113b) 

c) Right to unpaid maternity leave _____________(Aq113c) 

d) Annual leave with pay _____________(Aq113d) 
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e) Any payment (lump-sum) when worker retires _____________(Aq113e) 

f) Survival Benefit (family) _____________ (Aq113f) 

 

114) Do you rely on any of these measures to ensure that your employees work hard enough (list 

maximum of 3 in order of importance, 1 = most important, 2 = second most important, and 3 = third 

most important): 

1) Supervision through foreman _____________(Aq114a1) 

2) Employees supervise each other _____________(Aq114a2) 

3) Incentives through additional payment systems _____________(Aq114a3) 

4) Social (‘fringe’) benefits _____________(Aq114a4) 

5) Cultivating Trust/Loyalty/Obligation _____________(Aq114a5) 

6) Management by quality of production _____________(Aq114a6) 

7) Time supervision _____________(Aq114a7) 

8) Threat of dismissal _____________(Aq114a8) 

9) Other _____________(Aq114a9) 

 

ENVIRONMENT 

 

115) a) Does the firm have a “Certificate for registration of satisfaction of environmental standards” 

(ESC)? (Ask to see certificate if possible)  ______________(Aq115a) 

Code: Yes (1), No (2)  

b) If yes, why did you choose to get an environmental-standards certificate (ESC)?

_____________(Aq115b) 

Code: It is cost reducing (in the longer run) (1), To attract or required by customers (2), Required by officials/law (3), 

Personal reasons/we have to protect the environment (4), Improve working conditions for labour (5), Other (6) 

c) If firm has an ESC, which of the requirements for the environmental certificate were the most 

difficult and most costly to meet? (Select three most difficult and costly). 

d) If firm does not have an ESC, what is the firms’ perception about the most difficult/costly to 

meet? (Select three most difficult and costly). 

Code: 1 = most difficult/costly, 2 = second most difficult/costly, and 3 = third most difficult/costly.  

 Most Difficult Most Costly 

Air quality _____________(Aq115ca1)  _____________ (Aq115cb1) 

Fire _____________(Aq115ca2)  _____________ (Aq115cb2) 

Heat _____________(Aq115ca3)   _____________ (Aq115cb3) 

Lighting _____________(Aq115ca4)   _____________ (Aq115cb4) 

Noise _____________(Aq115ca5)   _____________ (Aq115cb5) 

Waste disposal _____________(Aq115ca6)   _____________ (Aq115cb6) 

Water pollution _____________(Aq115ca7)   _____________ (Aq115cb7) 

Soil degradation/pollution _____________(Aq115ca8)   _____________ (Aq115cb8) 

Other, please specify _____________(Aq115ca9)   _____________ (Aq115cb9) 

   

116) a) Which of the following environmental factors does your firm treat and how much do they 

cost?  
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Factor Treated 

 

1. Yes 

2. No 

Investments in 

equipment  

1. Yes 

2. No > skip 

Equipment cost  

 

(million VND) 

1. Air quality (Aq116ab1) (Aq116ac1) (Aq116ad1) 

2. Fire (Aq116ab2) (Aq116ac2) (Aq116ad2) 

3. Heat (Aq116ab3) (Aq116ac3) (Aq116ad3) 

4. Lighting (Aq116ab4) (Aq116ac4) (Aq116ad4) 

5. Noise (Aq116ab5) (Aq116ac5) (Aq116ad5) 

6. Waste disposal (Aq116ab6) (Aq116ac6) (Aq116ad6) 

7. Water pollution (Aq116ab7) (Aq116ac7) (Aq116ad7) 

8. Soil 

degradation/pollution 

(Aq116ab8) (Aq116ac8) (Aq116ad8) 

9. Other, please specify (Aq116ab9) (Aq116ac9) (Aq116ad9) 

 

b) Why do you choose to treat these environmental factors (main reason)? __________(Aq116b) 

Code: It is cost reducing (in the longer run) (1), To attract or required by customers (2), Required by officials/law (3), 

Personal reasons/we have to protect the environment (4), Improve working conditions for labour (5), Other (6) 

 

  

NETWORKS 

 

 

117) Social network information 

 a) Approximately, with 

how many people do you 

currently (presently) have 

regular contact with?  

(Contact at least once every 3 

months, which you find useful for 

your business operations in each 

of the following categories) 

b) Of these 

contacts, 

whom do 

you 

consider the 

most 

important? 

c) How many 

times last year did 

your contacts 

assist in issues 

related to the 

operation of your 

firm? 

d) When was the last 

time one of your contacts 

assisted you/your firm 

with issues related to the 

operation of your firm? 

Code: Under a month ago (1), 

1-3 months ago (2), More than 

3 months ago (3) 

1) Business people 

in the same sector 

(same product as 

Q17b) 

 (Aq117a1)  (Aq117b1)  (Aq117c1)  (Aq117d1) 

2) Other business 

people in a 

different sector. 

(Aq117a2) (Aq117b2) (Aq117c2) (Aq117d2) 

3) Bank officials 

(incl. both formal 

and informal 

creditors) 

(Aq117a3) (Aq117b3) (Aq117c3) (Aq117d3) 
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4) Politicians and 

civil servants  

(Aq117a4) (Aq117b4) (Aq117c4) (Aq117d4) 

5) Other (Aq117a5) (Aq117b5) (Aq117c5) (Aq117d5) 

Total (T) (Aq117a6) X (Aq117c6) X 

 

118) Which is the number of contacts is (percentage of Total (T) in q117): 

a) Supplier of your firm? _____________(Aq118a) 

b) Customer of your firm? _____________(Aq118b) 

c) Debtor of your firm? _____________(Aq118c) 

d) Creditor of your firm? _____________(Aq118d) 

e) Women? _____________(Aq118e) 

 

119) Is your firm member of one or more business associations? _____________(Aq119) 

Code: Yes (1), No (2) 

a) If yes, how many business associations at present _____________(Aq119a) 

b) Details on membership of three most important business associations 

 

ba) Name of 

Association 

bb) Do you pay 

membership 

fees? 

Code: 

Yes (1), No (2) 

 

bc) At time of joining, 

which one did you 

consider the most 

important purpose of the 

business association (i.e. 

expectation from joining)? 

(Use codes below, choose 

only one association) 

bd) Have you 

received 

some 

advocacy 

support from 

the 

association 

so far? 

Code: 

Yes (1), No (2) 

be) What has been 

the actual benefit, 

in reality, of being 

a member of the 

Business 

Association? 

(Use codes below, 

chose only one 

association) 

bf) Assess the 

advocacy 

support 

provided by the 

business 

associations? 

Code:  

Good (1) 

Average (2) 

In sufficient (3) 

Not able to assess 

(4) 

bg) Which type 

of advocacy 

support would 

you prefer that 

business 

associations 

offered? 

(Use codes 

below, choose 

only one) 

(Aq119ba1) (Aq119bb1) (Aq119bc1) (Aq119bd1) (Aq119be1) (Aq119bf1) (Aq119bg1) 

(Aq119ba2) (Aq119bb2) (Aq119bc2) (Aq119bd2) (Aq119be2) (Aq119bf2) (Aq119bg2) 

(Aq119ba3) (Aq119bb3) (Aq119bc3) (Aq119bd3) (Aq119be3) (Aq119bf3) (Aq119bg3) 

 

Codes: Access to land (1), Costs and time of starting a business (2), Labour training (3), Time and costs of 

complying with regulations (4), Authorities’ solving of problems facing businesses (5), Private sector services 

(such as trade fairs and export promotion) provided by authorities (6), Communication of new policies and laws 

to firms (7), Provision of preferential loans (8), Tax relief (9), Economic arbitration (10), Other (11).  
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ECONOMIC CONSTRAINTS AND POTENTIALS 

 

120) a) Do you face competition in your field of activity? _____________(Aq120a) 

Code: Yes (1), No (2) 

If yes, how hard was the competition? 

aa) From state enterprises  _____________(Aq120aa) 

ab) From other non-state formal enterprises _____________(Aq120ab) 

ac) From other non-state informal (unregistered) enterprises _____________(Aq120ac) 

ad) From legal imports/foreign competition _____________(Aq120ad) 

ae) From smuggling _____________(Aq120ae) 

af) From other sources _____________(Aq120af) 

Code: Severe (1), Moderate (2), Insignificant (3), No competition (4) 

 b) How is the level of competition as compared to 2 years ago (since last survey)? 

 Code: Increased (1), Same (2), Decreased (3) _____________(Aq120b) 

 

121) Do you have accumulated goods, which are difficult to sell? _____________(Aq121a) 

Code: Yes (1), No (2) 

a) If yes, is that because (list maximum of 3 in order of importance, 1 = most important, 2 

= second most important, and 3 = third most important): 

aa) Too much of the same product in the market                        ____________(Aq121aa)  

ab) The quality is too low _____________(Aq121ab) 

ac) Do not have access to good sales channels   _____________(Aq121ac) 

ad) Transportation problems _____________(Aq121ad) 

ae) The price is too high _____________(Aq121ae) 

af) Other _____________(Aq121af) 

 

122) Has the firm introduced new product groups (different from q17b) since the last survey [different 

ISIC 4-digit code]? 

Code: Yes (1), No (2) _____________(Aq122) 

  a) If yes, what motivated this change? (select only one) _____________(Aq122a) 

Code: Difficulty in selling old product (1), Increasing competition from domestic producers (2), Increasing competition 

from imports/foreign competitors (3), Requested by purchasing enterprises (4), Other (5)  

 b) How successful was the change? (select only one) _____________(Aq122b) 

 Code: Successful (1), Unsuccessful (2), Too early to tell (3) 

 

123) Has the firm made any improvements of existing products (same as in Q17b) or changed 

specification? (Since the last survey) [within one ISIC 4-digit code]? 

 Code: Yes (1), No (2) _____________(Aq123)   

 a) If yes, what motivated this change? (select only one) _____________(Aq123a) 

 Code: Difficulty in selling  product (1), Increasing competition from domestic producers (2), Increasing competition from 

imports/foreign competitors (3), Requested by purchasing enterprises (4), Other (5) 

 b) How successful was the change? (select only one) _____________(Aq123b) 

 Code: Successful (1), Unsuccessful (2), Too early to tell (3) 

 



 

333 

124) Has the firm introduced new production processes/new technology since the last survey? 

 Code: Yes (1), No (2) _____________(Aq124)   

 a) If yes, what motivated this change? (select only one) _____________(Aq124a) 

 Code: Needed upgrading in order to face competition (1), Upgrading was done to potentially earn more profit (2), 

Everybody else is upgrading (3), Required by buyers to improve quality (4), Required by law, regulations (5), Other (6) 

  b) How successful was the change? (select only one) _____________(Aq124b) 

 Code: Successful (1), Unsuccessful (2), Too early to tell (3) 

 c) If yes, from where did the firm procure the new technology? _____________(Aq124c) 

 Code: Self-constructed (1), domestic (2),Indirect Import (3), Direct Import (4)   

 d) Was it necessary to carry out any technical adaption to the equipment/machinery as a part of 

the new production processes/new technology?  

 Code: Yes (1), No (2) _____________(Aq124d)   

 da) If yes, what was the main purpose of the adaption? _____________(Aq124da) 

 Select the 3 most important: 

 Code: adapt to local materials (1), adapt for product size (2), to adapt to local climate (3),  to adapt to energy source (4, 

adapt to water supply capacity (5), adapt to local skills level (6), adapt to physical characteristics of local population (7), 

other (8). 

 db) Who did the adaption? _____________(Aq124db) 

 Code: Self (i.e. the enterprise itself) (1), contract with the supplier of the technology (2), another firm (i.e. not the 

interviewed enterprise and not the supplier of the technology (3), Other (4) 

 

125) a) Do you plan to start up new projects/product lines in the near future  

Code: Yes (1), No (2) _____________(Aq125a) 

b) Which are the major problems in starting up new projects? 

Code: Severe problem (1); Moderate problem (2); Insignificant problem (3) 

ba) Lack of capital (availability and access) _____________(Aq125ba) 

bb) Lack of raw material _____________(Aq125bb) 

bc) Lack of market outlet/problems identifying new markets  _____________(Aq125bc) 

bd) Lack of technical know-how _____________(Aq125bd) 

be) Lack of suitable machinery/equipment _____________(Aq125be) 

bf) Difficulty in finding suitable premises/land _____________(Aq125bf) 

bg) Complicated government regulations _____________(Aq125bg) 

bh) Lack of skilled labour _____________(Aq125bh) 

bi) Negative attitude of local officials _____________(Aq125bi) 

bj) Other _____________(Aq125bj) 

 

126) Does the firm face any major constraints to growth? _____________(Aq126) 

Code: Yes (1), No (2) 

a) If yes, what are the major constraints to the growth of the enterprise? 

Rank maximum of 3 in order of importance. (1 = most, 2 = second most, 3 = third most important). 

 aa) Shortage of capital/credit                                                                  _____________(Aq126aa)   

 ab) Cannot afford to hire wage labour _____________(Aq126ab) 

 ac) Lack of skilled workers in the local job market _____________(Aq126ac) 

 ad) Lack of technical know-how _____________(Aq126ad) 
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 ae) Current products/services have limited/reduced demand    _____________(Aq126ae) 

 af) Too much competition/unfair competition _____________(Aq126af) 

 ag) Lack marketing services or transport facilities _____________(Aq126ag) 

 ah) Lack of modern machinery/equipment _____________(Aq126ah) 

 ai) Lack of raw material _____________(Aq126ai) 

 aj) Lack of energy (power, fuel) _____________(Aq126aj) 

 ak) Inadequate premises/land _____________(Aq126ak) 

 al) Too much interference by local officials _____________(Aq126al) 

 am) Government policies uncertain _____________(Aq12am)6 

 an) Difficult to get licences/permissions from authorities _____________(Aq122an) 

 ao) Other factors _____________(Aq122ao) 

 

127) Has the recent international economic crisis adversely affected your business, worsened the 

constraints faced and/or introduced new constraints? _____________(Aq127a) 

 Code: Yes (1), No (2) 

 aa) If yes, do you believe that this effect will be temporary or permanent. 

 Code: Temporary (1), Permanent (2) Don’t know (3) ___________(Aq127aa) 

 b) Has the enterprise experienced any positive consequences arising from the recent international 

economic crisis? Code: Yes (1), No (2)  ___________(Aq127b) 

 ba) If yes, how? Rank maximum of 3 in order of importance. (1 = most important, 2 = second most 

important, 3 = third most important). 

baa) More skilled labour available ____________(Aq127baa) 

bab) Cheaper inputs/materials ____________(Aq127bab) 

bac) Lower wage costs ____________(Aq127bac) 

bad) Failure of weaker competitors ____________(Aq127bad) 

bae) Government support has made doing business easier ____________(Aq127bae) 

baf) Falling land (real estate) prices/rentals ____________(Aq127baf) 

bag) Lower machinery rental costs ____________(Aq127bag) 

bah) Other  ____________(Aq127bah) 

128) Government assistance last year: 

 1. Did you 

receive 

assistance? 

Code: Yes 

(1), No (2) 

2. Which 

level do you 

receive 

assistance? 

Code: 

Commune (1), 

District (2), 

Provincial 

(3), National 

(4), Other (5) 

3. How did you 

get in contact? 

Code: I 

contacted the 

authorities (1), I 

was contacted by 

authority (2). 

 

4. Did you have 

pay 

communication 

fees in order to 

obtain the 

assistance? 

Code: Yes (1), 

No (2) 

 

5. How do 

you assess 

the impact of 

the support? 

Code: 

Significant 

(1), Average 

(2), Cannot 

tell (3) 

a) Financial Assistance: (Aq128a1) (Aq128a2) (Aq128a3) (Aq128a4) (Aq128a5) 

aa) Investment Incentives 

(Tax exemptions or 

reductions) 

(Aq128aa1) (Aq128aa2) (Aq128aa3) (Aq128aa4) (Aq128aa5) 
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ab) Loans (Policy 

lending/soft loans from 

Vietnam Development Bank 

(VDB) or Vietnam Bank for 

Social Policy (VBSP)) 

(Aq128ab1) (Aq128ab2) (Aq128ab3) (Aq128ab4) (Aq128ab5) 

b) Technical Assistance: (Aq128b1) (Aq128b2) (Aq128b3) (Aq128b4) (Aq128b5) 

ba) Human Resource 

Training Programme 

(Provides training for SMEs 

and potential entrepreneurs 

about business start-up, 

business management, etc.) 

(Aq128ba1) (Aq128ba2) (Aq128ba3) (Aq128ba4) (Aq128ba5) 

bb) National Key Trade 

Promotion Programme 

(Provides partial financial 

assistance to study export 

opportunities and participate 

in international exhibitions 

and fairs.  Support by the 

“Export Support Fund”) 

(Aq128bb1) (Aq128bb2) (Aq128bb3) (Aq128bb4) (Aq128bb5) 

bc) Quality and Technology 

Improvement Programmes 

(training and grants for 

implementing quality 

assurance programs (ISO 

9000 etc.) 

(Aq128bc1) (Aq128bc2) (Aq128bc3) (Aq128bc4) (Aq128bc5) 

c) Received other type of 

government assistance (not 

well specified) 

(Aq128c1) (Aq128c2) (Aq128c3) (Aq128c4) (Aq128c5) 

 

129) If you have any of the following, approximately how long time did it take to obtain the 

document? (Time to obtain should be reported as the time from the date of application to current 

document obtained) 

      Have document (Yes = 1, No = 2)Time to obtain (Number of 

days) 

  a) Business Registration Application (incl. Business Registration Certificate, Tax Code 

Registration Certificate, and Seal Engraving Permit)_________(Aq129a1) _________(Aq129a2) 

b) Social insurance registration certificate _________(Aq129b1) _________(Aq129b2) 

c) Investment certificate _________(Aq129c1) _________(Aq129c2) 

d) Environmental standards certificate _________(Aq129d1) _________(Aq129d2) 

e) Fire prevention certificate _________(Aq129e1) _________(Aq129e2) 

f) Technology transfer certificate _________(Aq129f1) _________(Aq129f2) 

g) License to operate overseas accounts _________(Aq129g1) _________(Aq129g2) 
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130) How would you characterize your knowledge about the following laws and government 

regulations: 

a) Enterprise law _____________(Aq130a) 

b) Cooperative law _____________(Aq130b) 

c) Labour code _____________(Aq130c) 

d) Customs law _____________(Aq130d) 

e) Insurance law _____________(Aq130e) 

f) Tax law _____________(Aq130f) 

g) Environmental law _____________(Aq130g) 

h) Land law _____________(Aq130h) 

i) Investment law ____________(Aq130i) 

j) Social Insurance Law _____________(Aq130j) 

k) Gender equality law _____________(Aq130k) 

Code: Good (1), Average (2), Poor (3), No knowledge/Not of my interest (4) 

 

131) How many times (last year) was your firm inspected by government officials for the following 

reasons? 

a) Policy compliance inspections (labour, tax, etc.) _____________(Aq131a) 

b) Technical compliance inspections (environmental, fire, etc.) _____________(Aq131b) 

c) Other inspections (after accidents etc.) _____________(Aq131c) 

 

132) How could the authorities’ best help the enterprise expand and increase its profits? 

Rank a maximum of 3. (1 = most important, 2 = second most important, and 3 = third most 

important). 

a) By further removing bureaucratic requirements/restrictions _____________(Aq132a) 

b) Assistance with premises/land _____________(Aq132b) 

c) Assistance with infrastructural facilities _____________(Aq132c) 

d) By providing easier access to credit _____________(Aq132d) 

e) By restricting competition from imported goods (illegally) _____________(Aq132e) 

f) Through more liberal imports of inputs _____________(Aq132f) 

g) Assistance with raw materials _____________(Aq132g) 

h) Through assistance with technical know-how _____________(Aq132h) 

i) By improving training facilities for workers _____________(Aq132i) 

j) Through assistance with marketing _____________(Aq132j) 

k) By clarifying sustainable long term government policies        _____________(Aq132k)  

l) Through improved macro-economic policies _____________(Aq132l) 

m) Through better private sector policies _____________(Aq132m) 

n) Other, specify _____________(Aq132n) 
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