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Abstract: This study estimates the private average rate of return (ARR) and internal rate of 

return (IRR) to education in rural Bangladesh. Using data from the Bangladesh Integrated 

Household Survey (BIHS) 2015, we estimate average returns using the Mincerian method and 

IRR using the full method, accounting for both the direct and indirect costs of schooling. To 

account for endogeneity and selection bias, we use parental education as an instrumental 

variable and apply the Heckman correction method. We find an average return of 18%, an 

IRR of 12% for tertiary education, 4.86% for secondary, and 5.24% for primary. In the 

agricultural sector specifically, however, returns to tertiary education are more in line with 

primary and secondary education.  
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1. Introduction 
 
 
 
Labour market returns to education have been extensively studied, with at least 1,120 

empirical estimates globally since the 1950s (Psacharopoulos & Patrinos, 2018). There are 

two main schools of thought on returns on education: 1) returns to education vary with the 

level of economic development (Carnoy, 1995); and 2) returns to education decrease with 

the level of schooling and income per capita (Psacharopoulos, 1994). Inconsistent findings on 

returns to education require a more holistic assessment of education for policy-making 

purposes (Heyneman, 2012). This literature shows clearly that the average return to 

education is positive (i.e. an extra year of schooling tends to increase earnings), although the 

size of this effect varies by country and sector. Moreover, the extent to which education 



increases income is difficult to specify precisely since both education and earnings are 

affected by differences in individual ability. In the case of rural Bangladesh, measurement is 

further complicated by sample selection bias issues. Since the majority of people in 

Bangladesh, and particularly in the agricultural sector, are self-employed, wage earnings are 

not representative of the population as a whole. There have so far been only a few estimates 

of the return to education in Bangladesh, and none of these have simultaneously 

addressed the problems of endogeneity and sample selection bias. 

This study fills this gap in the literature. We estimate the private average rate of 

return (ARR) the internal rate of return (IRR) to investment in education, particularly tertiary 

education. To do this, we use household-level data from the Bangladesh Integrated Household 

Survey (BIHS) 2015 to estimate a life-cycle earning function and thereafter predict the net 

personal returns to education. The issue of endogeneity is addressed using an instrumental 

variable design, while the Heckman selection model is used to correct for sample selection 

bias. Our aims in this study are to estimate both ARR and IRR to an additional year of schooling 

as well as the completion of each level of schooling (i.e. primary, secondary, tertiary). We 

also consider whether such returns vary proportionately. 

The findings of this research are relevant to education policy-makers in Bangladesh, 

evaluating the efficacy of current policy and setting priorities in the future, particularly when 

it comes to the role of education in rural economic development. Secondly, a clearer picture 

of the costs and benefits of education can help individuals make more informed and rational 

decisions regarding education for themselves and their children. Although primarily relevant 

to Bangladesh, the results can also be used to inform research in the wider South Asian region. 

2.  Literature Review 
 

Previous research of the relationship between education and individual wage income has 

primarily been grounded in the theory of human capital and formalised with the Mincerian 

model (Mincer, 1958). Based on the model and cross-sectional data, these prior studies look 

at the correlation between individuals′ level of schooling and their subsequent earnings in 

the labour market. This allows the researcher to infer the extent to which investments in 

education increase human capital and produce financial returns. There have been numerous 

such studies across many countries (see Psacharopoulos & Patrinos, 2018 for a review). 

There have so far been five studies estimating the private return to education in Bangladesh 



(Asadullah, 2006; Kolstad et al., 2014; Rahman & Al-Hasan, 2018; Shafiq, 2007; Taposh & 

Lin, 2009). 

The first empirical estimate of the return comes from Asadullah (2006), who examined 

the average return to primary, secondary, and higher education at the national level, using 

data from the 2000 Bangladesh Household Income and Expenditure Survey. The study 

estimated that the average returns were 4.1% for primary education, 4.0% for secondary 

education, and 12.8% for higher education. The study also found higher returns for women 

than men. This study did not account for the endogeneity of education, acknowledging this 

as a limitation of the findings. Asadullah (2006) tests for sample selection bias and finds 

none.  This could be due to their simple specification of employment (i.e., wage vs non-wage 

work) and the predominance of self-employment in Bangladesh.  

Shafiq (2007) estimated the returns to education in rural Bangladesh based on the 

same data as Asadullah but using the full method rather than the Mincerian model. This 

approach has the advantage of including more cost items such as foregone child earnings 

but is less able to correct for sample selection bias. This study found a rate of return of 

13.5% for primary education, 7.8% for junior-secondary education, 12.9% for higher-

secondary education, and 9.7% for tertiary education. Like Asadullah, this study 

acknowledges the potential of, but does not correct for, endogeneity and sample selection 

bias. 

Using inferential statistics, Taposh and Lin (2009) estimated the labour market 

returns to education in Bangladesh. This study addressed the concern of endogeneity of 

education by using a variety of instrumental variables (IV) such as the number of siblings, 

literacy rate of region, and distance from the capital city. However, the issue of sample 

selection bias is not considered. 

Kolstad, Wiig, and Moazzem (2014) analysed the heterogeneity in returns to 

education among entrepreneurs in Bangladesh, considering the mechanisms through which 

education affects profit. The study was based on the survey data carried out by the authors. 

This study used the IV method where the concern regarding the endogeneity of the variable 

education was controlled by using parents′ education level as an instrument. The dependent 

variable of the study was profit earned by entrepreneurs rather than labour market 

earnings. This study found that the returns to an additional year of education in business 

were 11%.  



Building on this approach, Rahman and Al-Hasan (2018) used fathers′ education level 

as an instrumental variable and estimated average labour market returns of 7% for men and 

8% for women. The use of IV general method of moments (GMM) estimation technique 

deals with the endogeneity issue but does not take sample selection bias into account. 

Comparing these studies, Asadullah (2006) found a greater average return to higher 

education compared to either primary or secondary education, while Shafiq (2007) has 

found the opposite. A more robust and reliable estimate which simultaneously deals with 

endogeneity and sample selection bias is needed. Our estimation process is summarized in 

Figure 1. 

 

[FIGURE 1 ABOUT HERE] 
 

3. Education in Bangladesh  

3.1 Education structure  

 
Like many other countries, education in Bangladesh is divided into three stages—Primary, 

Secondary and Higher Education. However, unlike many other countries, the duration of 

primary education is 5 years, and secondary education is divided into three steps—junior 

secondary (grades 6-8), upper secondary (grades 9-10) and higher secondary (grades 11-12). 

The duration of junior secondary and upper secondary education is 3 years and 4 years, 

respectively. The duration of standard secondary education (grades-6-10) is thus `7 years, 

and the duration of higher secondary is 2 years. After successful completion of higher 

secondary education, and with minimum Grade Point Average (GPA) requirements, tertiary 

education involves a three-year Bachelor (Pass) or a four-year Bachelor (Honours) degree 

(UGC, 2020; National University, 2019).  

 

3.2 The Cost of higher education 
 

In this study, education expenditure is defined as the sum of private expenditure and 

government expenditure. Private expenditure in education is planned at the household 

level and includes all direct private costs of education and opportunity cost of schooling.  

Private costs of education include household out-of-pocket (OOP) expenses which arise due 

to a student attending school/college/university. OOP expenditure includes admission, 



session, or registration fees, tuition and coaching fees, books and stationery, uniforms, 

examination fees, conveyance, tiffin (i.e. meal) and others (BBS, 2015). The opportunity cost 

of each level of education (say primary education) would include the total income forgone 

while completing primary education. Foregone child labour earnings are relevant since 

they may discourage households from investing in education (Shafiq, 2007). The direct cost 

of education or private OOP expenditures is presented in Table 1. 

Table 1 shows that in the survey year, per capita OOP expenditure on primary 

education was Tk.7,359; on secondary education was Tk. 6,451; on college education was 

Tk. 23,299; and on university education was Tk.41,611. According to the Bangladesh Bureau 

of Statistics (2015) education spending was, on average, 7.55% of the household average 

income of Tk. 15,893 in rural areas. In urban areas, the share was 11.64 per cent of the 

average household income of Tk. 27,043 One major component of OOP expenditure is 

tuition and coaching fees. At the national level this figure is 38.81% and at the rural level 

33.99% of the total OOP expenditure. Although primary education has been free by the 

state law in Bangladesh, households spend a good deal of money on various additional costs 

such as private tutoring, school uniforms and transportation (BBS, 2015). 

Although school enrolment rates in Bangladesh are high, completion rates are much 

lower: at the primary level dropout rate is 16% and at the secondary level dropout rate is 

36% (BANBEIS, 2016; BANBEIS, 2018). Primary education completion rate, measured by the 

Primary School Certificate Examination (PSCE), is 81% (Department of Primary Education, 

2017). The private direct costs of education in developing countries are a heavy financial 

burden for many households (Tsang, 1988), and the relatively high financial burden of 

schooling costs (i.e. out-of-pocket expenditure) in Bangladesh resulted in school dropouts 

among children of poor households (Sabates et al., 2013).  

 

[TABLE 1 ABOUT HERE] 

 

4. Data and Variables 

4.1. Source of data 
 
This study uses data from the Bangladesh Integrated Household Survey (BIHS) 2015, which 

is the most comprehensive nationally representative household survey conducted in 

Bangladesh to date (International Food Policy Research Institute 2016). The BIHS sample is 



statistically representative of rural Bangladesh. The BIHS sample consists of 6,500 

households in 325 primary sampling units (PSUs) or villages located across seven 

administrative divisions of the country: Barisal, Chittagong, Dhaka, Khulna, Rajshahi, 

Rangpur, and Sylhet. The sample design of the BIHS follows a two-stage stratified sampling 

method: (i) selection of Primary Sampling Units (PSUs) and (ii) selection of households within 

each PSU using the sampling frame based on the community series of the 2001 population 

census of Bangladesh. Household sampling weights are then adjusted on the basis of the 

latest population census of 2011. The domain of the national survey was the rural areas of 

the entire country. The working-age population comprises of 8685 individuals aged 15-65 

years who are not currently studying at any level. 

 
 
4.2. Variable selection 

 
4.2.1. Dependent variable: In this study, we are interested in wage income from the 

labour market as well as income from self-employment. We exclude transfer payments. 

The BIHS presents monthly income in Bangladeshi Taka (BDT). To derive yearly income 

for comparison with yearly education expenditure we simply multiply by 12.   

 
 
4.2.2. Independent variables: 

 
Education: In the prior literature, education has generally been measured using years of 

schooling. Other measures such as grade point average are also sometimes used, but in 

this study, we use the standard approach of defining education as years of schooling 

completed at the time of the survey. 

 

Work experience: Direct data on work experience is not available, so as a proxy we 

follow past studies in using the formula [(age- 6 years) -  years of schooling] (Asadullah, 

2006). 

 

Parents′ education: We use both father′s and mother′s level of education as an 

instrumental variable in place of the individual′s education level. The logic here is that 

one′s level of education is highly correlated one′s parents, but parental education is 

unlikely to have a direct effect on the income earned by their children. Previous 

research has found this to be a valid instrument which performs well relative to 



alternative IVs (Pons & Gonzalo, 2002), and it has been found to be valid in previous 

studies in Bangladesh (Kolstad et al., 2014; Rahman & Al- Hasan, 2018). We also check 

the validity of these instruments below. 

 
 
Non-wage labour income: Individuals also earn non-wage income which may affect 

their level of participation in the labour market. Non- wage income is the sum of income 

that is attributed to transfer payments or sales of assets or rentals earned from leasing 

household assets/land/agricultural machinery or income from other sources (e.g., 

remittances from abroad or outside the place of residence). The unit of measure of the 

variable is BDT. 

 
 
Divisional dummies: In Bangladesh, the agricultural labour market is not homogeneous 

across regions, and wage rates vary based on several factors such as the general level 

of socioeconomic development and the presence of labour unions. To control for this 

variation, we follow previous studies in using dummy variables for each of the eight 

geographic divisions in Bangladesh (Asadullah, 2006). 
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5.2. Estimating average returns to education 

The econometric method relies on traditional Mincerian model based on human 

capital theory. The empirical approximation is the familiar functional form of the labour 

market earnings function:  
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where, )ln( iy is natural logarithm of yearly income; 
iedu)(  = level of educational 

attainment; 
i(exp)  year of work experience; and 

ijX   denotes the control variables and 

denotes error term.  

The coefficients of the level of education 
0̂  measure the marginal return to education 

(the additional income resulting from additional education compared to base ‘no education’). 



The estimated coefficient on education or schooling variable measures ‘private return to 

education’ in percentage terms after controlling for covariates like experience. This basic 

model does not include costs of education, and so does not provide an estimate with a return 

for each educational level.   

 
5.3. Estimating the internal rate of return (IRR) 

 
To find the internal rate of return (IRR) of a given level of education (primary, 

secondary and tertiary), we have to take into account both the private costs (given in Table 

1) and benefits of education (to be derived from Eq 2). Cost is the sum of direct costs ( ) plus 

opportunity costs of schooling ( 1w ) i.e. ( 1w+ ). The opportunity costs of schooling in a 

particular level (say tertiary) are equivalent to the amount of income in the preceding level of 

education (i.e. secondary). Since all costs of education are incurred during the initial 

education period and all benefits accrued later, we the full-method to calculate IRR (Checchi, 

2006). This is calculated using the equation:  
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In Eq (2) s  denotes years of schooling corresponding to a specific level of education. 

s is equal to 5, 7 and 4 for primary, secondary (including higher secondary) and tertiary 

education respectively. (
tt w+ ) denotes the sum of direct and opportunity cost of education. 

n  denotes the working life of an individual, here equal to 64. s

tw and 
tw denote wage income 

associated with the choice of attending a particular level of education (say primary) and not 

attending education (i.e. no education). ( )1 + is the discounting factor. The internal rate of 

return (IRR) is given by the factor  . 

5.4. Empirical issues and identification strategy 
 
 
 

The basic model outlined in Eq (1) raises two concerns from an econometric point 

of view: the endogeneity of education and the possibility of sample selection bias. The 

endogeneity concern arises from the fact that unmeasured factors such as natural ability 

or motivation are correlated with both educational choices and income, hence the 



variable education is endogenous in Eq (1) (Duraisamy, 2002; Salas-Velasco, 2006). To 

consider whether this is the case, we conduct a series of endogeneity tests.  The Wu-

Hausman and Durbin-Wu-Hausman tests are used to check whether the education 

variable is endogenous to the wage function (Patrick, 2020). The regressor, education, is 

instrumented by two variables - father′s level of education and mother′s level of 

education following past studies (e.g. Kolstad, Wiig & Moazzem, 2014; Rahman & Al-

Hasan, 2018). Next, we run Sargan′s (1958) test and Basmann′s (1960) test to check that 

the instruments are valid and that the Mincerian model specification is correct. 

The issue of sample selection bias results from the fact that many people in Bangladesh, 

and particularly in the agricultural sector, are self-employed. The choice of whether to work for 

oneself or participate in the labour market is not made randomly and might interact with 

education and other factors influencing potential earnings. The Heckman Selection Model 

provides a solution to the issue of non-random characteristics of data by using the inverse Mills 

ratio in the regression (Cameron & Trivedi, 2010; Greene, 2018). First, we develop a choice 

model regarding participation in work for income, where the dependent variable is income (y) 

(=1 if income from work; = 0 otherwise). We estimate the model to derive Inverse Mills Ratio (

 ), a new variable. The estimated lambda (  ) is then included as an additional regressor in 

the Instrumental Variable (IV) model.  So, the specific Probit model we wish to fit is: 
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           Eq (3). 

 

Here, hhsize = household size; nlincome = non-labour income; =gender gender of the 

individual; =mstatus marital status of the individual.   

The specification of Eq (3) relies on the theory of labour supply (Duraisamy, 2002). The 

theory states that the non-wage labour income is a key determinant of labour supply. We use 

household size, and the presence of non-wage income (e.g. income from the sale or lease of 

land and other assets, remittances) as a dummy variable. Additional socioeconomic and 

demographic variables play a vital role in participation in economic activities in Bangladesh 

(Kabeer, 2001). However, in the agriculture sector, women are predominantly engaged in 



unpaid agriculture work, while men tend to engage in paid work. We thus include marital 

status and gender as additional variables. 

 

5.5. Estimating income level 

Total variability in income over an individual’s working life will be equal to the 

regression variability (i.e. the variability explained by the model) plus the residual variability 

(the variability of individual income not explained by the model). In the Mincerian model the 

left-hand side dependent variable is in natural log form, meaning that the exponential 

transformation will be systematically underestimated. A simple adjustment to address this 

problem is to include the exponential transformation of residuals (Duan, 1983; Cameron and 

Trivedi, 2009).  
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6. Main results 
 

6.1. OLS 
 

We begin with the ordinary least square (OLS) method to estimate Eq (1). We have 

checked the sensitivity of the model to the variable selection by estimating the model with 

and without the dummy variables for divisions. The estimated coefficients on education 

attainment in the two models remain unchanged, as reported in Table 3.  

 
[TABLE 3 ABOUT HERE] 

 

The OLS estimates show that the average return to per year of schooling is 13%. 

With each level of educational attainment, private returns per year rise by 13%. However, 

there is a gender disparity here, with women earning returns of 11% compared to 6% for 

men. It should be noted that this is a relative change in income, and women still earn less 



overall. This finding is consistent with previous studies (e.g. Asadullah, 2006; Dougherty, 

2003). 

 
 

6.2. Heckman selection model 
 

Since the choice of whether to participate in the labour market is not made 

randomly, there is a possibility of sample selection bias. Logically speaking, participation is 

non-random since individuals choose to work only if the going rate equals or exceeds their 

personal reservation wage. Factors such as non-labour income, wealth, and prospects for 

income from self-employment all impact an individual′s reservation wage and thus their 

decision of whether to seek and accept wage employment. To check for this, we run a two-

stage least square estimate (2SLS) using the Heckman model.  The results are reported in 

Table 4. 

[TABLE 4 ABOUT HERE] 

 

We find evidence of sample selection bias in the Selection model and thus 

identify the selectivity term - lambda from our estimation of Eq (3) presented in Table 4. 

The coefficient on lambda expresses the covariance between the errors in the wage income 

equation and the selection equation. When lambda differs from zero the two equations 

are correlated. The coefficients on lambda are -6.87 for the combined sample, -5.61 for 

male and -3.602 for female. These coefficients are statistically significant at 1%, implying 

that the lambda does not equal zero and that there is selection bias in the model. This is 

consistent with the theory and empirical findings of Duraisamy (2002) but contrasts with 

the findings of Asadullah (2006). As explained below, we include this lambda in the 

instrumental variable model to correct for sample selection bias. 

 
6.3. Instrumental variable method 
 

Education is not an exogenous variable and is influenced by unobserved factors such 

as innate ability which are embedded in the error term of the linear regression. To check for 

endogeneity of the level of educational attainment of individuals in the wage function, we 

use the Wu-Hausman test and Durbin-Wu-Hausman tests. The test statistics are:  

 



:0H  Regressor (Education) is exogenous 

Wu-Hausman F statistic = 23.67, )8674,1(F ; valuep − = 0.00 

Durbin-Wu-Hausman 2

)1( = 23.64, valuep − = 0.00 

 

The test statistics confirm the level of educational attainment is endogenous in the 

model. To address the issue, we have instrumented individual level of education attainment 

by parental level of education following the example of Rahman and Hasan (2018) and 

Siebert (1985).  The reasoning here is that a child’s schooling is highly correlated with their 

parents’ schooling, but parents’ schooling is unlikely to have a direct impact on earnings. 

This justifies the use of the parental level of education to instrument individual’s level of 

educational attainment (Rahman and Hasan, 2018; Siebert, 1985). The strength of this 

correlation shows that the R-square value is 0.50. Sargan and Basmann test statistics are:  

Sargan (score) 54.0;62.222

)24( =−= valuep ; 

Basmann 54.0;58.222

)24( =−= valuep  

 

Sargan and Basmann test statistics thus do not reject the null hypothesis that the instruments 

are valid.  

 To take into account the endogeneity and selection bias issues simultaneously we 

have used lambda and two instruments - father’s level of education and mother’s level of 

education along with other covariates.  The estimates of this IV model are reported in the 

Table 5. We find that that the average return to education for the combined sample (male 

and female) is 18% in rural Bangladesh. For male the estimated return is 13% and for female 

the estimated return is 20%. The estimated returns are much higher than those found 

previously by Asadullah (2006) and Shafiq (2007) for Bangladesh.  

 
[TABLE 5 ABOUT HERE] 
 

For the purposes of cost-benefit analysis, whether this is used to inform public policy 

or individual educational decisions, the marginal return to each year of additional schooling 

is a key indicator. Fig. 2 shows the predicted log income and marginal log income for each 

year of schooling. This shows that marginal returns to education are diminishing (i.e. 



education continues to increase income, but the benefits decrease as more years of 

schooling are completed). 

 
[FIGURE 2 ABOUT HERE] 
 
 

6.4. Sectoral differences 

 
Returns to education differ by sector of the economy. Agriculture is dominant in rural 

Bangladesh, and it is worth disaggregating the results to look specifically at this sector. The 

disaggregated IV estimates are presented in Table 6. The average return to education is 

26% in agriculture, in manufacturing  and  service  the  estimated  return  is  statistically 

indistinguishable from zero, and in the business sector, it is 11%. Returns to education are 

indeed very high among agricultural workers in rural Bangladesh. 

 

[TABLE 6 ABOUT HERE] 

 
6.5. Internal rate of return 

 
The above results estimate the labour market benefits of education, but they do not 

take the costs of education into account. Since we have information on the direct costs of 

education (see Table 1) and can estimate indirect costs based on the predicated age-

earning profile, we can calculate the internal rate of return (IRR) of education. The IRR is 

the discount rate at which the net present value of the investment and future income 

gains equals zero (see Equation 2). The calculated results are reported in Table 7. 

 
[TABLE 7 ABOUT HERE]  
 

For the full sample, after taking costs into account, the estimated return on 

investment for completing primary education is 5.24% compared to 4.86% for secondary 

education and 12.34% for tertiary education. This contrasts with the finding of Shafiq 

(2007) that primary education has a higher rate of return than secondary or tertiary 

education. However, the IRR for tertiary education within agricultural sector is much lower 

at 6.99%. It should be noted that the returns to completing tertiary education are unlikely to 

result entirely from improvements in productivity as in the human capital model of 

education. Educational attainment is in part a signal of ability and work ethic ascertainable 



by prospective employers, meaning that university graduates are likely to earn a premium 

above and beyond the extent to which educations increases human capital. This is known 

as the “sheepskin effect” (Belman & Heywood, 1991; Hungerford & Solon, 1987; Patrinos, 

1996). From the perspective of the individual, it makes little difference whether returns to 

education are driven by improvements in human capital or by signalling effects, but from a 

public policy perspective it has been argued that signalling makes education spending 

wasteful. If education is primarily about signalling in order to compete in the labour 

market, higher education levels impose externalities on those competing for the same jobs 

without increasing productivity (Caplan, 2018). 

 

6. Conclusion and discussion 
 
 
 

This paper has estimated the private average returns and internal rate of return on 

investment in education in rural Bangladesh as a whole and in the agricultural sector 

specifically. We use the Mincerian model and full- method and, unlike previous studies, 

we have diagnosed and addressed the issues of endogeneity and selection bias 

simultaneously by using an IV approach combined with the Heckman correction method. 

We find that the average return to an additional year of schooling is 18%. When we 

break the sample down by gender, we find returns of 20% for women and 13% for men. In 

agriculture, this return is even higher at 26%, with much smaller or statistically insignificant 

returns in other sectors. These estimates are quite high compared to previous findings in 

Bangladesh. This suggests that either our study population of rural Bangladesh experiences 

higher returns to education than non-rural population, that previous studies have 

underestimated average returns, and/or that returns have increased since previous studies 

were conducted. The estimated higher returns are consistent with the improved 

performance of Bangladesh agriculture owing to rising human capital, technological and 

demographic changes, as well as public policy reform (World Bank, 2016).  

Once we take costs into account by calculating the internal rate of return on 

investment, it seems that the returns to education are particularly high at the tertiary level 

(12%) compared to primary and secondary education (both around 5%). This result 

contrasts with past findings for Bangladesh that returns to primary education are relatively 



higher. The estimated low market return to primary education could be attributable to poor 

learning outcomes as demonstrated by National School Assessment (NSA) in Bangladesh in 

2015. For example, only 65% students of Grade 3 performed at Grade 3 level or above in 

2015, which decreased from 75% in 2013 (Directorate of Primary Education, 2017).  Thus, it 

is expected that the labour market responded by providing lower financial rewards to lower 

learning outcomes of the primary education level. Our findings are also in line with those of 

Carnoy (1995) that rate of return on education varies with the level of economic 

development. As the Bangladesh economy grows, the labour market requires higher skilled 

workforce; and hence it is expected that return on the lower levels of education have 

declined relative to higher levels. Additionally, the higher returns on tertiary education 

could be explained at least in part by technological change that provide higher reward for 

educated labour (Berman et al., 1998). 

However, when we look specifically at the agricultural sector a different pattern 

emerges. There, the estimated returns to higher education are more in line with returns to 

primary and secondary education, although the rate of return remains slightly higher. The 

results here suggest that, if the above explanation is correct, the marginal labour-market 

benefits of tertiary education have not yet fully extended to the agricultural sector. There 

is also likely to be significant mobility of educated persons from agriculture to other sectors 

(and possibly regions) where the returns to higher education are greater.  

For public policy, the higher returns provide support for greater investment in tertiary 

education in general. However, given the results of the agricultural sector subsample and the 

importance of this sector in rural Bangladesh, primary and secondary education is likely to remain 

an important element in rural development strategies. In the long run, however, the findings 

for the full sample suggests that movement out of agriculture into other sectors may 

depend on higher education. Expanding access may have an important role to play in the 

long-term economic development of the country.  

 
One notable limitation of this study is the use of direct cost data from a secondary 

source. The direct cost data was based on BBS (2015) statistics and as such may be invalid 

for those who completed education before this time if there have been significant changes 

in direct costs of education. This does not impact the findings of average returns to 

education, but it does call into question the precise findings on the rate of return to 



education. These results should, therefore, be considered as indicative rather than 

definitive. 

A further limitation is our narrow focus on private labour-market returns to 

education. One of the major reasons for education is to improve productivity and earnings, 

but this is not the only one. Due to measurement difficulties, we have not attempted to 

calculate the value of other private non- monetary benefits of education such as improved 

health or social benefits of education, such as lower crime rates and better civic outcomes. 

More generally, education policy cannot be made purely on the basis of economic 

measures such as rates of return. Such techniques ignore many important factors such 

as equity concerns and the externalities produced by education at various levels (e.g. 

the research output of universities). When particular methods have gained monopoly 

status, the quality of policy advice has degraded (Heyneman, 2012). A reliable estimate 

of economic returns to education are a necessary condition of well-informed policy 

making, but even a flawless estimate would not be a sufficient condition. This study is 

therefore relevant to policy discussions but must be used alongside other forms of 

quantitative and qualitative evidence.   

 
 
7. References 

 
 
 

Asadullah, M. N. (2006). Returns to education in Bangladesh. Education Economics, 14(4), 

   453–468. 

Bangladesh Bureau of Statistics (BBS) (2015). Report of Bangladesh education household 

survey, 

            2014. Bangladesh Bureau of Statistics: Agargaon, Dhaka. 

BANBEIS. (2018). Bangladesh Education Statistics, 2018. Dhaka: BANBEIS, Secondary and 

Education Division, Bangladesh. 

BANBEIS. (2015). Bangladesh Education Statistics 2015. Dhaka: BANBEIS, Secondary and 

Higher Education Division, Ministry of Education, Bangladesh. 

Basmann, R. L. (1960). On finite sample distributions of generalised classical linear 

identifiability test statistics. Journal of the American Statistical Association, 

55(292), 650–659. 

Belman, D., & Heywood, J. S. (1991). Sheepskin effects in the returns to education: An 



examination of women and minorities. The Review of Economics and Statistics, 

720–724. 

Berman, E., Bound, J., & Machin, S. (1998). Implications of skill-biased technological 

change: International evidence. The Quarterly Journal of Economics, 113(4), 

1245–1279. 

Cameron, A. C., & Trivedi, P. K. (2010). Microeconometrics Using Stata, Revised Edition. 

  Stata Press. 

Caplan, B. (2018). The case against education: Why the education system is a waste of 

time and money. Princeton University Press. 

Carnoy, M. (1995). Rates of return to education. In M. Carnoy (Ed.), International 

encyclopedia of economics of education (2nd ed.). New York: Pergamon Press. 

Checchi, D. (2006). The Economics of Education: Human Capital, Family Background and 

 Inequality. Cambridge University Press. 

Directorate of Primary Education (DPE) (2017). Bangladesh primary education annual 

sector performance report 2017.  Monitoring and Evaluation Division, Directorate of 

Primary Education: Dhaka, Bangladesh. 

Dougherty, C. (2003). Why is the Rate of Return to Schooling Higher for Women than for 

Men? Centre for Economic Performance, London School of Economics and Political 

Duan, N. (1983). Smearing estimate: A nonparametric retransformation method. 

Journal of the American Statistical Association, 78(383), 605–610. 

Duraisamy, P. (2002). Changes in returns to education in India, 1983–94: By gender, 

age- cohort and location. Economics of Education Review, 21(6), 609–622. 

Greene, W. H. (2018). Econometric Analysis. Pearson. 

Heyneman, S.P. (2012). When models become monopolies: The making of education 

policy at the World Bank", Collins, C.S. and Wiseman, A.W. (Ed.) Education strategy 

in the developing world: Revising the World Bank's education policy (International 

Perspectives on Education and Society, Vol. 16), Emerald Group Publishing Limited, 

Bingley, pp. 43-62. 

Hungerford, T., & Solon, G. (1987). Sheepskin effects in the returns to education. The 

Review of Economics and Statistics, 175–177. 

International Food Policy Research Institute (IFPRI) (2016). Bangladesh Integrated 

Household Survey (BIHS) 2015. Retrieved from https://doi.org/10.7910/DVN/BXSYEL 

https://www.emerald.com/insight/search?q=Stephen%20P.%20Heyneman
https://www.emerald.com/insight/search?q=Christopher%20S.%20Collins
https://www.emerald.com/insight/search?q=Alexander%20W.%20Wiseman
https://doi.org/10.7910/DVN/BXSYEL


(accessed 12 April 2021) 

Kabeer, N. (2001). Conflicts over credit: Re-evaluating the empowerment potential of 

loans to women in rural Bangladesh. World Development, 29(1), 63–84. 

Kolstad, I., Wiig, A., & Moazzem, K. G. (2014). Returns to education among 

entrepreneurs in Bangladesh. Journal of Asian Economics, 34, 54–65. 

Mincer, J. (1958). Investment in human capital and personal income distribution. Journal 

of Political Economy, 66(4), 281–302. 

National University (2019). National University Annual Report 2018. Retrieved from 

https://www.nu.ac.bd/annual-report.php. 

Patrick, R. H. (2020). Durbin–Wu–Hausman Specification Tests. In C. F. Lee & J. C. Lee 

(Eds.), Handbook of Financial Econometrics, Mathematics, Statistics, and 

Machine Learning (world; pp. 1075–1108). World Scientific. 

ttps://doi.org/10.1142/9789811202391_0028 

Patrinos, H. A. (1996). Non-linearities in the returns to education: Sheepskin 

effects or threshold levels of human capital? Applied Economics Letters, 

3(3), 171–173. 

Pons, E., & Gonzalo, M. T. (2002). Returns to schooling in Spain: How reliable 

are instrumental variable estimates? Labour, 16(4), 747–770. 

Psacharopoulos, G. (1994). Returns to investment in education: A global update. 

World Development, 22(9), 1325-1343.  

Psacharopoulos, G., & Patrinos, H. A. (2018). Returns to investment in education: A 

decennial review of the global literature. Education Economics, 26(5), 445–

458. https://doi.org/10.1080/09645292.2018.1484426. 

Sabates, R. Hossain, A., and Lewis, K.M. (2013). School drop out in Bangladesh: 

Insights using panel data. International Journal of Educational Development, 

33(3), 225-232. 

Tsang, M. (1988). Cost analysis for educational policymaking: A review of cost 

studies in education in developing countries. Review of Educational Research, 

58(2),181-230, https://doi.org/10.3102/00346543058002181 

University Grants Commission (2020).    46th Annual Report 2019. University Grants 

Commission Bangladesh, Agargaon, Dhaka, Bangladesh. 

World Bank (2016). Dynamic of rural growth in Bangladesh: sustaining poverty reduction. 

https://doi.org/10.1080/09645292.2018.1484426


Report No. 103244-BD. World Bank Group: Washington DC. Retrieved from  

http://documents.worldbank.org/curated/en/951091468198235153/Dynamics-

of-rural-growth-in-Bangladesh-sustaining-poverty-reduction 

  

http://documents.worldbank.org/curated/en/951091468198235153/Dynamics-of-rural-growth-in-Bangladesh-sustaining-poverty-reduction
http://documents.worldbank.org/curated/en/951091468198235153/Dynamics-of-rural-growth-in-Bangladesh-sustaining-poverty-reduction


Tables 

Table 1: Out of pocket expenditure 

Level 

A
d

m
issio

n
 fe

e
s 

Tu
itio

n
 

/co
ach

in
g fee

s 

B
o

o
ks an

d
 

statio
n

ery co
sts 

U
n

ifo
rm

 

Exam
in

atio
n

 
fe

e
 

C
o

n
veyan

ce 

Tiffin
 

&
 

o
th

ers 

To
tal 

Govt. Primary 
school/madrasa 

222 1627 1121 725 236 173 622 4727 

 

Non-Govt. 
Primary 
school/madrasa 

 
1016 

 
4839 

 
1483 

 
888 

 
304 

 
479 

 
981 

 
9991 

Average 619 3233 1302 806.5 270 326 801.5 7359 

Govt. secondary 
school 

975 8310 2652 1332 679 1153 1418 16518 

Non-govt. 
school 

2859 7378 2829 1165 662 1199 1222 17312 

MPO non-govt 
school 

1062 6840 2983 1273 669 1095 1601 15523 

Average 1632 7509.
33 

2821.33 1256.6
7 

670 1149 1413.67 16451 

 
Govt. college 

 
3573 

 
8056 

 
4173 

 
1363 

 
1134 

 
3611 

 
2213 

 
24122 

 
Non-govt 
college 

 
5176 

 
8990 

 
4380 

 
1135 

 
1219 

 
3111 

 
2377 

 
26388 

Non-govt MPO 
college 

2667 6627 3863 1407 823 2182 1818 19387 

Average 3805
.33 

7891 4138.67 1301.6
7 

1058.
67 

2968 2136 23299 

 
Public university 

 
6763 

 
9518 

 
4937 

 
1197 

 
2659 

 
3511 

 
3028 

 
31614 

 
Private 
university 

 
1521
0 

 
19348 

 
6057 

 
1404 

 
2721 

 
3744 

 
3123 

 
51608 

Average 
(unweighted) 

1098
6.5 

14433 5497 1300.5 2690 3627.5 3075.5 41611 

Source: Authors’ calculation based on BBS (2015) 
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Table 2: Descriptive statistics 

Variable 
notation 

 Description   Mean  Std. 
Dev. 

 Min  Max 

 lny Log of income 6.69 4.66 0 13.77 

 edu Years of schooling 3.974 3.94 0 18 

 exp Years of experience 26.94 14.78 0 58 

hhsize Household size 
(numbers) 

 

    

 whour =0 if work less than 40 
hours; ;=1 otherwise) 

0.12 0.33 0 1 

 gender =1 if male; =2 if female 1.49 0.5 1 2 

 umarried =0 if unmarried; =1 if 
married; =2 if 
widow/divorced 

0.92 0.43 0 2 

 fedu Years of father’s 
schooling 

2.06 3.18 0 16 

 medu Years of  mother’s 
schooling 

1.05 2.17 0 12 

 sector =0 if work in agriculture; 
1=manufacturing; 
2=service  

0.75 1.07 0 3 

nlincome Non-labour income (=0 if 
no; =1 if yes) 

0.24 0.42 0 1 

No of observations 8655 
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Table 3: OLS estimate of the wage equation (full sample) 

 
DV = Ln(income) Both Male Female 
Education 0.132*** 0.066*** 0.111*** 

(0.014) (0.017) (0.022) 
Experience 0.265*** 0.222*** 0.226*** 

(0.014) (0.02) (0.018) 
Experience square 0.003*** 0.003*** 0.003*** 

(0.00) (0.00) (0.00) 
Married (ref: Unmarried) 
 
 

0.026 0.828*** 0.797** 
(0.156) (0.21) (0.278) 

Widow/Divorced (ref: Unmarried) -0.996*** 0.907 0.589 
(0.236) (0.61) (0.329) 

Father's level of schooling (year) 0.019 0.013 0.035 
(0.015) (0.02) (0.02) 

Mother's level of schooling (year) 0.074*** 0.080* 0.124*** 
(0.022) (0.032) (0.029) 

Sector of work (ref=Agriculture) 

Manufacturing 3.062***  2.669**  3.547***  
(0.387) (0.868) (0.412) 

Service 5.849*** 4.650*** 5.696*** 
(0.103) 
 

(0.128) 
 

(0.211) 
 Business 4.167*** 3.196*** 1.457** 

(0.16) (0.174) (0.546) 
Work more than 40 hr. (ref: work 
less than 40 hrs) 

1.350*** 
 

0.983*** 
 

1.430** 
 (0.137) (0.142) (0.534) 

Divisional dummy (Ref=Barisal) 
 
 
 
 

Chittagong -0.598  0.179  0.955*  
(0.349) (0.49) (0.463) 

Dhaka -0.685* -0.284 -1.203** 
(0.347) (0.486) (0.46) 

Khulna 0.238 0.252 0.961 
(0.411) (0.571) (0.549) 

Rajshahi 0.789* -0.15 -1.671*** 
(0.35) (0.49) (0.465) 

Rangpur -0.914** -0.744 -1.337** 
(0.352) (0.494) (0.467) 

Sylhet -0.937** -0.219 -2.007*** 
(0.361) (0.501) (0.486) 

Constant 0.546 1.836*** 0.424 
(0.388) (0.538) (0.552) 

R-squared 0.40 0.35 0.23 
N 8655 4369 4286 

Standard errors in parentheses; * p < 0.05, ** p < 0.01, *** p < 0.001 
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Table 4: Maximum likelihood estimates of the Heckman selection model 
DV = ln (income) Both Male Female 

Education  0.12*** 0.090** 0.094*** 

(0.025) (0.029) (0.024) 

Experience 0.094*** 0.067* 0.107*** 

(0.025) (0.030 (0.020) 

Experience square -0.001** -0.001* -0.001*** 

(0.00) (0.00) (0.00) 

Married (ref: unmarried) -2.50*** -1.51** -2.351*** 

(0.33) (0.59) (0.43) 

Widow/Divorced (ref: unmarried) -2.803*** 0.026 -2.37*** 

(0.456) (0.989) (0.433) 

Father's level of schooling 0.016 0.002 0.042*   

(0.026) (0.029) (0.021) 

Mother's level of schooling 0.012 0.051 -0.021 

(0.036) (0.045) (0.028) 

Sector of Work (ref: Agriculture)    

Manufacturing 2.798*** 2.814** 2.691*** 

(0.578) (1.317) (0.374)) 

Service 3.225*** 2.506*** 3.981*** 

(0.182) (0.192) (0.184) 

Business 4.134*** 3.045*** 4.252*** 

(0.27) (0.28) (0.514) 

Work more than 40 hr.  
(ref: work less than 40 hrs) 

0.734*** 0.637*** 1.481*** 

(0.215) (0.186) (0.444) 

Divisional dummy (Ref=Barisal)    

Chittagong -0.362 -0.088 -0.666 

(0.506) (0.615) (0.391) 

Dhaka -0.723 -0.152 -1.343*** 

(0.50) (0.763) (0.512) 

Khulna -0.215 0.549 -1.149*   

(0.646) (0.763) (0.512) 

Rajshahi -0.697 -0.333 -1.124**  

(0.516) (0.621) (0.403) 

Rangpur -0.655 -0.571 -0.715 

(0.521) (0.629) (0.405) 

Sylhet -0.938 -0.508 -1.845*** 

(0.512) (0.614) (0.400) 

Constant 9.832*** 9.714*** 8.309*** 

(0.705) (1.05) (0.683) 

Selection Model 

DV= Probability of employment 
         (=1 if Yes; 0=No) 
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Education -0.011* -0.020** -0.003 

(0.004) (0.006) (0.006) 

household size -0.045*** -0.027** -0.061*** 

(0.007) (0.010) (0.010) 

Non labour income (1=Yes) -0.598*** -0.413*** -0.726*** 

(0.036) (0.057) (0.048) 

Married (ref: unmarried) 0.796*** 0.810*** 0.801*** 

(0.047) (0.055) (0.092) 

Widow/Divorced (ref: unmarried) 0.955*** 0.273 1.027*** 

(0.082) (0.224) (0.116) 

Constant 0.96*** 0.850*** 0.366*** 

(0.064) (0.085) (0.112) 

Inverse Mills Ratio (lambda) -6.87*** -5.612*** -3.604*** 

(0.514) (1.617) (0.398) 

Rho -1.00 -1.00 -0.95 

Sigma 6.89 5.6 3.80 

N 8655 4369 4286 

* p<0.05, ** p<0.01, ***p<0.001; LR test of indep. eqns. (rho = 0):   chi2(1) =  1475.62  Prob 
> chi2 = 0.0000 (for both) 
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Table 5: IV estimates (Two-stage least squares) 

 
DV = ln (income) Both Male Female 

Education  0.18*** 0.13*** 0.20*** 

(0.032) (0.035) (0.065) 

Experience 0.104*** 0.083*** 0.124*** 

(0.018) (0.021) (0.032) 

Experience square -0.001*** -0.001** -0.001*** 

(0.00) (0.00) (0.00) 

Married (ref: unmarried) -2.58*** -1.18*** -2.623*** 

(0.178) (0.284) (0.452) 

Widow/Divorced (ref: unmarried) -2.7633*** -0.751 -2.532*** 
 

(0.23) (0.562) (0.494) 

Sector of Work (ref: Agriculture)    

Manufacturing 2.61*** 2.78*** 2.67*** 

(0.32) (0.67) (0.37)) 

Service 3.144*** 2.533*** 3.800*** 

(0.091) (0.110) (0.189) 

Business 3.964*** 2.988*** 4.232*** 

(0.139) (0.156) (0.602) 

Work more than 40 hr.  

(ref: work less than 40 hrs) 

0.753*** 0.656*** 1.681*** 

(0.107) (0.105) (0.479) 

Inverse Mills Ratio -6.355*** -3.565*** -4.351*** 

(0.237) (0.0565) (0.476) 

Divisional dummy (Ref=Barisal)    

Chittagong -0.366 0.01 -0.803 

(0.281) (0.366) (0.419) 

Dhaka -0.741** -0.144 -1.448*** 
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(0.279) (0.363) (0.416) 

Khulna -0.075 0.646 -1.037*   

(0.34) (0.433) (0.516) 

Rajshahi -0.640* -0.188 -1.188**  

(0.282) (0.366) (0.424) 

Rangpur -0.577* -0.4 -0.752 

(0.285) (0.37) (0.427) 

Sylhet -0.845** -0.323 -1.890*** 

(0.291) (0.374) (0.466) 

Constant 9.366*** 8.349*** 8.311*** 

(0.456) (0.537) (0.846) 

R-square 0.41 0.22 0.21 

N 6820 3725 3095 

* p<0.05, ** p<0.01, ***p<0.001   
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Table 6: IV estimates of earning function in agriculture and other sectors 
 

 Agriculture Manufacturing Service Business 

Education 0.259*** -0.07 0.02 0.107** 

(0.054) (0.214) (0.022) (0.039) 

Experience 0.153*** 0.086 0.006 0.048 

 (0.027) (0.125) (0.015) (0.026) 

Experience square 
-0.001*** -0.001 0.00 0.00 

 (0.001) (0.002) (0.00) (0.00) 

 Work more than 40 hrs 
(Ref: work less than 40 hrs) 

3.337*** 1.253 0.331*** 0.489*** 

(0.366) (0.764) (0.054) (0.125) 

Married (Ref: unmarried) -3.557*** -2.370* -0.786*** 0.305 

(0.354) (1.208) (0.143) (0.352) 

Others (Ref: unmarried) -3.941*** -2.472 -1.089*** 0.101 

(0.416) (1.397) (0.172) (0.608) 

Inverse IMR -6.833*** -6.264*** -4.185*** -0.608 

(0.344) (1.703) (0.238) (0.527) 

Divisional dummy (ref:Barisal)     

Chittagong -0.643 0.363 0.111 0.006 

(0.461) (1.12) (0.193) (0.568) 

Dhaka -1.250** 0.444 -0.021 -0.248 

(0.457) (1.092) (0.191) (0.566) 

Khulna -0.23 0.00 -0.194 -0.511 

-0.537  (0.244) (0.705) 

Rajshahi -1.066* 0.852 -0.126 -0.044 

(0.462) (1.127) (0.193) (0.573) 

Rangpur -0.807 0.725 -0.312 -0.321 

(0.464) (1.352) (0.196) (0.585) 

Sylhet -1.672*** -0.808 0.099 -0.29 

(0.483) (1.242) (0.195) (0.583) 

Constant 9.520*** 12.210*** 12.416*** 9.674*** 

(0.821) (3.243) (0.278) (0.756_ 

 
R-squared 

 
0.168 

 
0.291 

 
0.214 

 
0.094 

N 4056 82 2104 578 
Standard errors in parentheses; * p < 0.05, ** p < 0.01, *** p < 0.001 
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Table 7: Internal rate of return to education 
Full sample (All 
sectors)  
[ Panel A] 

 Projected mean 

income (BDT) 

 

 Opportunity cost 

(BDT) 

 

Direct cost 
(BDT) 

Internal Rate 
of Return 
(IRR) 

No education 594,672 - - - 

Primary (5 years) 766,802 2,973,360 36,795 5.24% 

Secondary (7 years) 1,1019,824 5,367,614 139,125 4.86% 

Tertiary (4 years) 1,902,672 4,079,296 166,444*
 12.34% 

Agricultural sector only 
[Panel B] 

No education 587,594 - - - 

 

Primary (5 years) 
 

768,043 
 

2,937,970 
 

36,795 
 

4.48% 
 

Secondary (7 years) 
 

995,168 
 

5,376,301 
 

139,125 
 

4.86% 
 

Tertiary (4 years) 
 

1,603,715 
 

3,980,672 
 

166,444*
 

 

6.99% 
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Figures 

Figure 1: Flow-chart of the estimation process of ARR and IRR 

 

 

 

 

Fig 2: Predicted log total income and marginal income 
 
Panel A: Predicted total income Panel B: Predicted marginal income 
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