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ABSTRACT 

Taiwanese residential construction experienced a massive rise and then fall in 

residential unit completions during the period 1992-1 997. Completions rose nearly 200 

per cent between 1992 and 1994 alone. A series of questions arise in relation to this 

phenomenon (referred to here as 'the Peak'): Why did it occur? How was this increase 

in construction achieved in such a short time? What were its impacts? Was it a supply- 

side or a demand-side phenomenon? And what are the significance and implications of 

the Peak? 

This thesis adopts a distinct methodological stance, being explanatory and interpretative 

rather than concerned with theory construction and testing. It is argued that this is 

appropriate as the Peak was a singular phenomenon, and not part of the regular 

fluctuations in a residential market cycle. Consequently, it is treated as 'an event and 

event-triggered, rather than as part of a continuing time-series. In addition, given that it 

was influenced by an enormous array of exogenous factors, including politics, the 

economy, and government regulations and policy, as well as by demographic, historical 

and geographical factors, a holistic approach is employed, as opposed to a reductionist 

one. The purpose is to build as complete an interpretation as possible. 

A major trigger for the Peak was the announcement of a residential density regulation 

(vohme control) in early 1992. This regulation, which threatened to dramatically reduce 

the profitability of development land, caused a massive acceleration in the rate of 

residential development approvals and ensuing completions. The regulation is viewed as 

interacting with a loosening of development and constnlction credit restrictions in late 

1990 to precipitate a massive Peak in residential construction. This took glace over a 



very short period of time. This is analysed for each city and county in Taiwan as well as 

for Taiwan as a whole, the same factors applying throughout the country with the 

exception of Taipei City. In Taipei City, the peak occurred in a milder form in the 1980s 

rather than in the 1990s, due to an earlier implementation of volume control. This 

provides support for the overall interpretation of the thesis. 

After its announcement a grace period before the regulation was to come into effect 

allowed existing developers and landowners to propose and execute land development 

and construction under the old regulation. This period also induced new developers into 

the market, in part based on an expectation of higher unit prices resulting from volume 

control. This created a huge new stock of smaller-size apartments. Accompanied by 

falling prices, this outcome is consistent with the supply-side explanation of the Peak. 

Additional evidence of a supply-side phenomenon includes the high vacancies and 

unsold developer inventories that resulted. 

The rush to construction under the old regulation meant that the demand and supply 

market feedback loop could not effectively operate. The presence of simultaneous 

production peaks in all cities and counties is just one piece of evidence that this 

feedback loop was ineffective. A pooled cross-sectional time-series model, based on 

supply and demand factors of all cities and counties during 1982-1998, was used to 

further analyse this model of the Peak. Again the results are consistent with the supply- 

side interpretation. 

While credit loosening and volume control triggered the Peak, it is the existence of huge 

production flexibilities in the residential construction industry that enabled such a 

massive and rapid increase in construction. These flexibilities flowed, in part, from a 



dominant reinforced concrete collstnlction method, as well as the Taiwanese 

subcontracting system, and residential constr~lction industry networlts. It is argued that 

these networlts provided a form of quasi-public good that could be exploited. These 

same factors also facilitated the rapid entry of new developers into the industry. 

Conversely, this was associated with a decline in construction quality, as the limits of 

flexibility were reached. Some evidence for this was revealed by the 1999 earthquake. 

Imputed construction costs rose enormously during the Peak, with profits necessarily 

declining under the combined pressures of falling prices and rising costs. This resulted 

in bankruptcies and other exits from the industry. The impacts of oversupply - such as 

a high vacancy rate, growing developer inventories and falling prices - are expected to 

be long-term. The vacant stock is calculated as equivalent to ten to twelve years of pre- 

Peak construction. 

This thesis concludes that the Peak was a discontinuity phenomenon. It was triggered by 

a unique set of events, rather than being part of a contin~lous historical development. 

While developer behaviour was individually rational, collectively their decisions were 

disastrous for themselves and the industry. 
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CHAPTER 1 

INTRODUCTION 

1.1 INTRODUCTION 

This thesis describes and attempts to explain an unprecedented rise and then fall in 

Taiwanese residential construction activity (hereafter referred to as 'the Peak') during 

the period 1992-1 997. During this Peak, the number of residential units completed rose 

over two and a half times, fiom 118,222 in 1991 to 312,368 in 1994. Completions 

stayed at that level in 1995 and then almost fell away as rapidly to pre-Peak levels by 

the years 1999-2000 (Figure 1.1). 

Figure 1.1 Residential construction completions in Taiwan, 1982-2000 
Source: Construction Planning and Administration (CPA) (See Appendix 1 for data) 

The anomalous nature of the Peak is borne out by the fact that the increases in unit 

completions are measured in real terms and not distorted by dollar value changes. The 

anomalous nature of the Peak is further highlighted by comparisons with manufacturing 

and all industries in Taiwan (Figure 1.2). While production by the residential 

construction industry output increased by 221.7 per cent between 1989 and 1994, the 
1 



value of inanufacturiiig output increased by only 27.0 per cent. 

Figure 1.2 Growth trend of total production in residential, manufacturing and all 
industry, 1989-2000 

Source: Directorate-General of Budget, Accounting and Statistics (DGBAS) (See Appendix 2 for data) 

The Peak initiated and, briefly, sustained increases in demand for production factors 

such as workers and s~lbcontractors, as well as input materials such as reinforcing steel, 

cement and ceramic tiles. Effective collaboration between these production factors 

within the construction network was a key element in enabling such rapid and massive 

increases in production. Given that the Peak could not have occurred in isolation, a 

detailed examination of the production factors of the construction process and network 

may help understand the forrnation of the Peak. 

As might be expected, the number of developers, contractors and subcontractors 

increased sharply during the growth phases of the Peak, and then fell away. In addition, 

evidence is found of associated changes in costs and profitability in residential 

construction, as well as in associated residential market variable such as prices and 

vacancy rates. 



1.2 OBJECTIVES OF THE THESIS 

The Peak was initially identified while undertaking a comparative study of residential 

construction in Taiwan, Hong ICong and Australia (see Figure 1.3). This makes the 

anomalous nature of the Peak even clearer in international terms. 

Figure 1.3 Residential constniction completions in Australia, Hong ICong and Taiwan 
Source: CPA, Australian Bureau of Statistics (ABS), Hong Kong Rating and Property Evaluation 

Department (HKRPED) (See Appendix 1 for data) 

The identification of the Pealt prompted a re-direction of the research in terms of the 

determining factors, consequences, mechanisms and significance of the Pealt. Given the 

Peak is a very recent phenomenon, virtually no research has been conducted upon it, 

and certainly no sustained research (see Section 2.2). 

The primary focus of this thesis is to explain why the Peak occ~~rred, how it was 

achieved, what its impacts were, and additional issues. Since the Peak was unliltely to 

have originated from a mono-causal basis but, rather, to have originated from specific 

decisions and mechanisms talting place at specific points in time, an event study method 

was adopted. As the Peak was dependent upon a wide range of other industries and a 

diversified production process, it is not valid to interpret the Peak from a narrow 

perspective. A holistic approach was, therefore, considered more appropriate than a 
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reductionist approach. This holistic examiliation commences with a description of the 

historical, political and economic circumstances in Taiwan that led up to the Pealc. This 

is followed by an examination of the background of the residential construction industry 

leading to the Peak, before a detailed discussion is undertaken of a set of questions 

specific to the Peak. 

The main areas of concentration for this research are described below. 

1. Identzfiing the Peak and its Background. Although s~~bsidiary to other aims of the 

thesis is an essential precursor that falls into two parts. 

a. Describing and deJining the Peak. The substance and scope of the Peak must be 

clearly defined. The selection of parameters by which the Peak is measured is most 

important. For example, some analysts previously measured the Pealc in terms of 

building approvals (Chang and Peng 2000:334-337). But approvals only indicate an 

intention, which can be changed or cancelled later. This thesis adopts the'more reliable 

indicator of building completions. Also, the scope of the Peak varied as the 

components of residential constnlction changed. 

b. Describing the background of the Peak. The Pealc occurred in a dynamic economic 

period associated with political and financial liberalisation but the historical 

backgro~md is unique. Other nations had occ~~pied Taiwan for varying periods before 

World War 11; after that war, however, their influence faded. From 1953, the new 

ruling government undertook a series of state-oriented economic development plans 

and exercised strict political control. These actions caused some abnormal 

phenomena, such as deferred consumption and huge savings, but insufficient domestic 

investment in the mid-1980s. The subsequent political and financial liberalisation and 

ensuing government interventions in the financial market and residential construction 

had a marlced impact on the residential construction industry, which in turn gave rise 



to the Peak. In addition, a new constnlction style and utilisation of different materials, 

such as reinforced concrete (RC), significantly influenced the formation of the Pealc. 

2. Why did the Pealc occur? This is the main research tlmlst of the thesis and, again, it 

falls into two parts. 

a. What triggered the Peak? The Peak was so large, both in the short term and the long 

term, that it is imperative to understand its causes. No research has attempted any 

substantial explanation of the Peak, and that which has addressed the issue has done 

so only in a relatively simple, mono-causal fashion. Given that the Peak occurred after 

or during a series of external environment changes, many factors could have 

contributed to the result. Factors previously put forward include the residential 

construction market cycle (Chang 1998; Roulac 1997), economic growth (Chang and 

Peng 2000), income and wealth increases (Yu and Wang 1999), the presale system (Li 

1998), the subcontracting system (Hsieh 1998), or changes in building r6gulations (Li 

2000). This thesis examines the Peak in a more holistic fashion, suggesting that a 

complex set of circumstances and events both triggered and enabled the Peak. 

Explaining the magnitude of the Peak is closely related to the next question. 

b. Was the Pealc supply-led or demand-led? This is a further exploration of the first part 

of this research question. It goes beyond the specific trigger mechanisms involved into 

a more theoretically oriented explanation. The Peak occurred after a period of strong 

economic growth when Taiwanese income and wealth increased sharply. Accordingly, 

it might reasonably be argued that the Peak was the result of sound economic growth, 

with associated increasing demand underlying the Peak. However, high vacancy rates 

and other evidence suggest the possibility of supply-led expansion. Given a supply-led 

Peak, what stimulated so many developers' simultaneous actions? Were their 

decisions and actions rational or irrational? In addition, the consequences of a supply- 



led situation differ from those of a demand-led situation. For example, overs~lpply and 

vacancies resulting from s~~pply-led production will be worse than those from 

demand-led production, since supply-led production has less of a customer 

orientation. Is this what resulted from the Peak? 

3. How was the Peak achieved? Regardless of what triggered the Peak, the sharp 

increase in residential constnlction was an enormous achievement. This is especially 

true as reinforced concrete construction methods were used. These methods entail a 

complicated production process and large-scale onsite craftwork executed by a variety 

of independent contractors, st~bcontractors, workers, and material suppliers from 

related industries. The rapid increase in ou tp~~ t  represented the successful integration 

of those resources. The flexibility and resilience of residential constnlction and 

production factors must have been very high to achieve such a massive prod~~ction in 

such a short time. The research examines some crucial aspects df production 

management and practice in the residential construction and other related industries. 

4. What is the SigniJicance of the Peak? This research question divides into three parts. 

a. What were the impacts of the Peak? The Peak was the result of a rapid increase in 

construction, which poses the question of whether demand was sufficient to consume 

the sharp increase in supply during the Peak? If the demand was not adequate to 

consume the supply, then it would bring an impact of overs~pply on the residential. In 

addition, if the supply was not based on the demand, the inventories of oversupply 

could not be sold. Hence, the impact of the Peak should be enduring, significantly 

affecting business in residential construction industry. This thesis sets out to determine 

what impacts emanated from the Peak and how it later influenced residential 

construction industry and residential unit market. 



b. What are tlze implications of tlze 1999 earthquake for research on tlze Peak? There 

are two purposes for examining the 1999 earthquake, which occurred during this 

research on the Peak. First, the quality of the construction carried out during the Peak 

was always under question, given its speed compared with the normally lengthy 

process of subcontracting. Second, the earthqualte had implications for the long-term 

impacts of the Peak in the context of replacement demand. The earthqualte 

dramatically changed developers' and consumers' perceptions of residential 

construction 

c. What is the signzJicance of the Peak? What are its implications? The Peak itself was a 

relatively short-term phenomenon, but its potential impacts appear to comprehensive 

and long-term, influencing government policy, residential construction, related 

industries and, ultimately, people. In particular, businesses have needed to streamline 

their operations in order to be able to cope with those impacts in the long term. Also, 

consumers now appear to place more emphasis on construction qualify and safety, 

rather than on price and ostentation. Thus, for developers, governance over 

constnlction process has replaced the simple contractual relationship between 

contractors and subcontractors. 

1.3 CHAPTER SUMMARY OF THESIS 

Chapter One explains the objectives of the thesis in terms of a set of research questions 

relating to an extraordinary burst of residential construction activity in Taiwan in the 

early to mid 1990s. 

Chapter Two provides a literature review in three areas: historical and contemporary 

development of residential construction, construction management, and construction 

regulation. It also examines the methodology of this thesis. In brief, the methodology is 



qualitative rather than quantitative, and is an examination of a singular phenomenon. 

The quantitative method is used as a complement to the qualitative method to confirm 

the results from qualitative analysis. The thesis attempts to interpret the phenomenon of 

the Peak as a historical event, rather than as testing a theory. A diverse variables and 

time-series data from the residential construction industry are used to describe the 

distinct features and determining factors of the Peak. 

Chapter Three flows from a holistic approach. It describes the history and postwar 

economic development of Taiwan, providing an essential background to both the 

residential construction industry in general and the Peak in particular. The specific 

events leading to the Peak - such as financial deregulation, the proliferation of new 

banks, the provision of construction and development loans, and deferred consumption 

- are also discussed. 

Chapter Fo~ir describes the background to Taiwan's residential construction industry and 

examines factors relevant to residential construction. 

Chapter Five analyses some likely causes of the Peak. It is suggested that volume 

control regulation may be considered the most important factor. Nevertheless, 

construction approvals had started to go up before volume control was implemented. 

Consequently, it is argued that strict enforcement of volume control coincided with 

other important factors: (1) the removal of credit restrictions on developers, and (2) the 

creation of new banks shortly before this period, meant that more financial institutions 

were competing to lend to developers. The progress of the Peak is examined at the city 

and county levels, rather than at the national aggregate level of other studies. 



Chapter Six develops a more theoretical interpretation by introducing demand and 

supply modelling. It concludes that the Peak was a supply-side, rather than demand- 

side, phenomenon. Some production and impacts phenomena are examined briefly to 

explain the malf~lnction of the market feedback loop and to strengthen the argument of 

the supply-led feature of the Peak. The reasons that feedback failed to stop the Peak are 

also explained. A pooled cross-sectional time-series regression model is constnlcted to 

examine the relationship between the relevant factors and contributive factors to the 

Peak and the Peak being led by the supply side, to verify the argument of this thesis. 

Consequent upon the supply-side argument, Chapter Seven describes the role of 

production management in the Peak. This includes the flexibility of RC constnlction 

and integration with related industries and mechanisms, such as the subcontracting 

system, the overall construction network, and substitution with civil engineering 

companies and labourers. In addition, structural materials inputs (cement And steel) and 

non-structural materials (such as tiles, and kitchen and sanitary wares) were cnlcial to 

the Peak. The rapidity of construction and widespread use of subcontractors and the 

construction network helped degrade the quality of construction and safety. The 

earthquake that struck Taiwan in 1999 revealed some evidence of doubtful quality, 

which had not previously been studied. 

Chapter Eight examines the impacts of the Peak. The Peak had a significant impact on 

the market dramatically, increasing oversupply and vacancy.rates, and leading to a fall 

in market prices. Also imposed on business operations were cost increases, profit losses, 

and bankruptcies or exits from the industry. The impact of the Peak on the residential 

industry in the long term is considered negative. 



Chapter Nine concludes that the evidence is that the Peak was a historically 

discontinuous phenomenon - an event - and that it was more a supply-led expansion 

than a demand-led phenomenon. Although the Peak indicated high flexibility in the 

residential construction system, it caused long-term impacts on Taiwan. The impacts of 

the Peak remain apparent and based on the level of residential stock created may take 

more than a decade to dissipate. 



CHAPTER 2 

LITERATURE FCEVIEW AND METHODOLOGY 

2.1 INTRODUCTION 

The purpose of this chapter is twofold. First, it reviews the residential construction industry 

literature, especially as it relates to Taiwan and related areas. Second, it outlines the 

methodology of this thesis. Special attention is paid to data availability, the creation of a 

viable data set and appropriate methods of analysis. 

The literature review covers three main areas: (a) Taiwan's residential construction market 

mechanism; (b) constnlction management; and (c) constnlction regulation. This review helps 

in understanding those fields, investigating the research problems and interpreting the 

research findings. 

The methodology section introduces the Peak, the method of analysis and the data used. This 

research adopts a holistic and events-based approach, analysing events such as volume 

control, credit restrictions and the establishment of new banks as potential determining factors 

of the Peak. Econometric analysis was considered of limited value. This was because the 

nature of the study being principally interpretive of the phenomenon in question rather than 

theory testing. The data also imposed some limitations. The holistic and events-based 

approach commenced with data collection, followed by the integration and analysis of 

historical records and the use of qualitative and quantitative method to analyse the Peak. 



2.2 LITERATURE REVIEW 

The residential construction industry is significantly affected by market mechanism and by 

economic develop~nent factors on both the demand and supply sides. In particular, the 

production capability of the supply side relates to the nature and efficiency of residential 

construction management. However, residential construction activity is also crucially co- 

determined by construction regulations. Therefore, a review of previous research on these and 

related areas is required. Not surprisingly, the constnlction industry has generated an 

extraordinarily large literature - see Carty (1995:319-328), and London and Kenley 

(2001 :777-788) for general reviews. The present purpose is more limited and is to review that 

literature considered specifically relevant to Taiwan. 

2.2.1 Residential Construction Market Mechanism 

Bnckgroz~nd 

The residential construction industry was always described as a leading industry,'being related 

to many other industries, although its relative neglect by the Taiwanese government (Lin 

1999:9 1-96; Diaz 1996:77-86). Diaz (1 996: 80) argues that residential construction is a 

network of many activities, such as entrepreneurial operation, investment, funds lending, 

government, professional, consumer behaviom and enterprise merging activities (Figure 2.1). 

Entrepreneurial activity - such as the developer's development and the builder's 

construction - is the hub connecting all the other activities of the network. In Taiwan, as 

elsewhere, government, financial institutions, subcontractors and other professionals such as 

architects and engineers provided resources and specialised services to developers and 

builders (Diaz 1996:77-88). This indicates a holistic approach is appropriate. 



Government Lending 

Activities Activities 

Figure 2.1 Real estate activities model 
Source: Diaz 1996:78, Fig. 2 

Taiwan's residential construction industry has unique features, although many foreign forces 

have had an influence. Chung Hua Credit Investigation Inc. (CHCII 1994:4) outlines the 

history of residential construction development in Taiwan. Unlike many other countries, the 

influence of colonial successive waves, i.e. the Dutch (1622-1662), Portuguese (1590), 

Ch'ing dynasty (1683-1895) and Japanese colonial era (1 895-1945) upon the built forms has 

been minimal. Following World War 11, as a result of population and economic growth, most 

old timber bungalows, row houses, brick houses and brick two-storey residences were 

demolished and replaced by flats and high-rise buildings. During the period 1945-1 960, most 

residential constructions were two- to three-storey buildings constructed of brick. 

During the 1960s, buildings were constructed of reinforced brick and were typically of four 

floors. In the 1970s, buildings higher than five storeys became common. After 1974, more 

high-rise buildings were constructed. Most buildings in city were over seven floors high, with 

some over ten floors. 

During the 1980s, land prices were so high that more high-rise buildings were constructed. In 

the early 1990s, residential construction developments were large in scale and favoured high- 

rise buildings. The background indicates that few influence of other forces to residential 
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industry and no heritage consideration in Taiwan, allowing demolish and build flexibility. In 

1985, Taipei City implemented a 'volume control' regulation, prompting a wave of 

construction (ibid 7). In essence, volume control restricted building floor space relative to 

land size (Code 161 of the Construction Technique Regulation 1990), the volume rate being 

the ratio of building floor space to land size (see Section 5.4). Before volume control, the 

main focus of regulatory controls was on the shade rate -which was, in practice, largely a 

control on building height (CHCII 1985:265) (see Section 5.4). 

Residential Market Mechanism 

As the main mechanism of the housing market, market cycles and the presale system in the 

residential construction industry have long been studied (Chen 1999: 102; Li 1998: 13 1 ; 

Quigley 1998:l-20, Tsai 2000:53; Roulac 1997:71-88; Chang and Peng 1997:67-69). 

CHCII (1994) argued that the development of Taiwan's residential construction industry 

shows three cycles. The first cycle was in 1973-1974, following the first world oil crisis. 

Housing prices increased 40 per cent. However, the government's restrictions on buildings 

over four storeys and constnlction loans dampened the housing boom (ibid. 8). The second 

cycle, in 1978-1980, was caused by the second oil crisis again prompting an escalation in 

housing prices. This cycle was dampened by govemment measures. The third cycle, in 1986- 

1989, is considered due to huge savings, excess money supply and inadequate domestic 

investments, prompting the escalation of both the stock market and housing prices. This cycle 

was also ended by govemment policies, most notably selective credit control over land and 

development loans (ibid. 9). Thus, residential construction in Taiwan can be deemed to be 

closely controlled by the government's policies, regulations and financial restrictions. 

The counter argument that the residential market cycle is based on price levels is difficult to 
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quantify. Residential prices differ in the presale market, the used house marltet and local 

markets. It is impossible to have an identical price level. Besides, it is argued that the third 

cycle of residential construction ended in 1989 and prices ceased rising. Yet residential 

construction tripled i.e. the Peak in the early 1990s. Therefore, the Peak is not readily 

analysed from standard models of residential cycles and house price mechanism. Other 

explanations are almost certainly required. 

Peng and Chang (2000) have described the housing market cycle in some detail. They argued 

that the boom and slump of the housing market cycle was caused not only by a disequilibrium 

of supply and demand in the residential unit market, but also by macroeconomic factors. They 

built a housing market model indicating that macroeconomic factors were crucial to the 

housing market cycle. 

Their demand equation was: 

Hd: housing demand; P: presale price level; Y: income; r: interest rate; Ge: anticipation of an 

economic boom. 

Their supply equation was: 

(2.2) H" = f(8 B e  VAC) 

H? housing supply; BP: residential approval floor space; VAC: vacancy. 

Setting H~=H' in equilibrium, they could then find prices such that 



The residential markets in Taipei City and Taipei County were used as samples to observe the 

model during 1981-1999. Peiig and Chang found that the presale price levels in Taipei City 

and Taipei County were closely related to a macroeconomic factor, vacancies and residential 

construction approvals. Price change was sensitive to vacancies, but less sensitive to changes 

in macroeconomic and approval factors. 

In setting up their data series, they argued that the number of residential approvals increased 

rapidly during 1991-1992, due to volume control enforcement. But vacancies increased 

remarkably in 1994, and the price level had an unexpected positive relation with vacancies in 

Taipei County. They considered that lack of reliable vacancy and market information, causing 

cognition dissonance between the demand and supply side, resulted in the malfilnction of the 

market mechanism and high vacancies. 

However, vacancies were not closely related to building approvals. This is because approvals 

are merely intention which could be shifted or terminated at any time. Vacancies were more 

related to building completions, or the supply of residential units. Therefore, for this and other 

data problems to be explored, completions are a more appropriate measurement by which to 

analyse the Peak. In addition, developers always raised the nominal price during the presale 

period to enhance the confidence of already bought customers, although there were high 

vacancies. Consequently, price levels are always higher in presale period than in the 

completion period, resulting in a positive relation between presale price and vacancies during 

the Peak. But it implies that price cannot always be relied upon to reflect the real performance 

in residential construction. In addition, Peng and Chang (1 995:45-71) built a regression model 

to analyse high vacancies in Taiwan. Vacancy rates in Taiwan in 1980 and 1990 (more than 13 



per cent) were much greater than those in Western countries (as low as 3-5 per cent). They 

constnlcted a linear vacancy model by using vacancies of all cities (pooling data) during 

1981-1989. 

Where Vt: vacancy o f t  period; It: capital gains; M,: migration; P,: the housing price level; Dt: 

differences between housing price levels; At: housing price affordability; Et: anticipated urban 

development potentiality; Rt: rent; Ct: regulation control; and V,-I : previous vacancies. 

The model indicated that vacancies were more sensitive to the regulation control factor (C,) 

and previous vacancies (V,-,) than to price changes (P,) (Table 2.1). In particular, the 

coefficient of V,., (P=0.98) is very significant (t = 44.28), implying that previous vacancies 

explained most of the variation in the dependent variable (p59). This implies fhat vacancies 

were more related to the real supply of residential construction than to nominal market price. 

This also suggests that measurement of the Peak should be in real terms (for example, 

completion) rather than in nominal or value terms. However, they did not successf~llly point to 

the reasons for the high vacancy rate. 

Constant 
Anticipated Capital Gains (C,) 
Migration (M,) 
Price Difference (D,) 
Price Level (P,) 
Rent (R,) 
Anticipated Development Potential (E,) 
Housing Price Affordability (A,) 
Regulation Control (C,) 
PI-evious Vacancy (V,,) 
F 
R Square 

Table 2.1 The coefficient of regression of vacancy rate and vacancy change rate with their 
influence factors 

Vacancy Rate I Vacancy I 
Variables Model 1 I Model 2 1 

Change Rate 
(OLS) 
11.4552"" 
0.4118"" 
0.6024"" 

0.0277 
-0.0936"" 

-25.3552"" 
0.7059" 

-0,1476"" 
3.8634"": 

-0.2344""' 
10.38 

0.3217 

(WLS) 
1.1163"" 
0.0523*" 
0.0871"" 

0.0035 
-0.0087"" 
-4.4880"" 

0.0958" 
-0.0175"* 

0.5517"" 

376.91"" 
0.9454 

(OLS) 
1.4011** 
0.0593** 
0.0822** 

0.0023 
-0.0113"* 
-3.0927* 

0.0801 
-0.0174* 
0.6461*" 

0 . 9 8 0 7 " ' V . 9 5 8 2 " *  
303.25** 

0.9290 



1 sample 2071 2071 2071 
Source: Peng and Chang 1995:59, Table 4. 
Note: ** (5% significance), * (10% significance). 

Chang (1998) further argued that financial factors, insufficient information, time lag, 

expectancy, speculation or irrational anticipation were the causes of the residential cycle. Also 

crucial to the cycle were exogenous factors, such as government policy, politics, system 

factors (that is, the presale system), production time lags and macroeconomic factors. Chang 

and Peng (2000:331-332) argued that the real estate cycle included four periods, the slump 

period (i.e. a high vacancy rate with a price fall), the recovery period (i.e. increasing 

consumption and a rising housing prices), boom period (i.e. a rising prices but oversupply) 

and the decline period (i.e. high vacancy rate with falling prices). Usually, the government 

adopted an intervention policy such as restricting money supply and credit in a bid to stop the 

boom. 

However, the Peak in the 1990s does not fit any period of the cycle, since it happened just 

once and its magnitude was greater than any cycle phenomenon. So real estate cycle theories 

and models do not readily explain the Peak. In addition, according to the cycle theory, the 

boom should see increasing supply, with low vacancies due to strong demand. During the 

Peak, however, completion and vacancy rates simultaneously increased, suggesting that the 

Peak was not inspired by strong demand. Consequently, Chang's model does not offer a 

useful interpretation of the Peak. 

Roulac (1997:71-88) argued that the real estate market was influenced by the macroeconomic 

factors. Economic development would increase the demand for commercial and residential 

floor space and cause the residential construction industry to flourish. The residential 

construction market would develop a cyclical pattern similar to the economic cycle. The real 

estate cycle, lasting for five to 15 years, went through the stages of expansion, maturity, 

excess production, recession, slump, integration, stability, and recovery. Therefore, it was 
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necessary to examine economic and capital development to understand the real estate cycle. 

Consequently, detecting the transformation forces and str~lctural change in the economy helps 

understand and predict changes in the housing market cycle (ibid. 71-88). But the Peak 

indicated a distinct surge of production, which then declined rapidly - unlilte the cycle 

features described by Roulac. 

Conversely, cyclical features can be seen in the Australian residential market. The housing 

industry in Australia is largely influenced by the general state of the economy, with the cycle 

being about four years (Australian Bureau of Statistics 1992:67). Comparing Taiwanese and 

Australian patterns, they indicate different causation. 

Already mentioned, presale is the main sales practice of the residential construction industry 

in Taiwan (Peng and Chang 2000:331-334; Ho Wang Co.1997:262). Li (1998) argued that the 

presale system was the major housing provision system in Taiwan and much mbre so than in 

Australia. The system included activities of housing production, circulation, exchange and 

consumption. Housing in Taiwan comes mainly from the private sector. 

In the past especially the government's focus on an export-oriented policy supported the 

manufacturing sectors, but strictly repressed the residential construction industry. Compared 

with Hong Kong, South Korea and Singapore, the government did little to support residential 

constnlction (Table 2.3). Due to the lack of financial support from the government, developers 

were small in scale, and forced to adopt the presale system in order to survive. The presale 

system enabled developers to use less funds and take on less risk in order to start land 

development and residential construction. Li argued that it was the presale system that gave 

developers flexibility in starting construction and caused the residential constnlction boom 

(measured by presale price in Taipei City) of the late 1980s. He also argued that barriers to 



production and entry in residential constnlction were overcome by the presale system (ibid. 

129). According to Li's criteria (Table 2.2), state intervention in the economy was high but 

housing was low. 

Taiwan 
Korea 1 
Hong Kong 

Table 2.2 State intervention in the economy and housing 

High 
High 
Low 

Country I Economy 
Low 
High 
High 

Housing 

(singapore High High 
Source: Li 1998:57, Table 17. 
Note: High: high state intervention; low: low state intervention. 

According to Li, the Peak of the 1990s could occur only under a presale system, yet this is 

contradicted .by its absence in many cases during the Peak. Unfortunately, Li measured the 

boom by residential price level, without considering the number of units constructed, thereby 

missing the most important element of the Peak. In addition, Taipei's price level had a 

different basis from the rest of Taiwan, since it had a different regulation basis, and given a 

different date of introduction of volume control (see Chapter Five). Moreover, massive 

constnlction could not be achieved by a presale system alone. It was a result of the integration 

and collaboration of production inputs within constructioii network. Li also argued that the 

government hampered residential construction by policies, regulations and financial 

restrictions, but did not show how these might be related to the Peak. 

Market supply and demand functions for residential construction is potentially an important 

mechanism in interpreting the Peak. Chen Y.C. and Chen P.Y. (1998) developed a supply and 

demand model of the residential market (Figure 2.2) based on Cobweb theory (Kuo 

1980:147-150). The supply depended on the prices of the last period, i.e. time lag, whereas 

the prices were decided by the demand and supply in the current period. 



Residential Market 
Total Supply Total Demand 

Prices (P,); 

Quantities Traded 

Stock (St.,) Increase 

Figure 2.2 Residential market system 
Source: Chen Y.C. and Chen P.Y. 1998: 104. 

A dynamic supply and demand model was developed such that in equilibrium 

Where S: supply function decided by price level (p); D: demand fi~nction decided by price 

level (p), income (y) and vacancy tax (t); U: occupied residential f~tnction representing the 

units in use, decided by price level and income; V: vacancy function decided by income and 

vacancy tax. Total residential supply (St) comprised last period's total stock (St-l) and this 

period's increase (AS,). Total residential demand (Dt) included units in use (Ut) and 

vacancies (Vt). Residential market price (Pt) was decided by the supply and demand of these 

two functions. 

Basically, the application of the supply and demand mechanism to analyse the residential 

market was appropriate. The use of vacancies to represent the strength of the demand side 

would assist in the analysis of whether the Peak was demand- or supply-precipitated. The 

model of Chapter Six has some similarities to this model but the supply of residential units is 

dominated by other exogenous factors, such as the government's policies, interventions, 

financial restrictions, especially volume control. 



Hsieh H.C. (1997) examined Hong Kong's residential demand and argued that Mankiw & 

Weil's (1989) residential demand ftlnction neglected real incomes. The demand f~lnction 

should therefore be: 

Where D: total housing demand; h: average housing demand fu~nction per person; R: rent; y: 

GDP; N: population. 

If the demand increased from Do to Dl, then the rent level would increase consistently (ibid. 

54-55). Due to an expansion in demand, with government restricted supply, the housing price 

level in Hong Kong has gone up since 1984 (ibid. 77). This argument serves as an explanation 

of demand-led expansion in both prices and construction in the residential unit market. 

Tse et al. (1999) also used a housing supply and demand model to analyse the housing price in 

Hong Kong. In the early 1980s and 1990s, housing prices escalated as a result of a strong 

demand for housing space from residents and investors. Tse et al. argued the provision of 

floor space, based on forecasts of residential demand that ignored investment demand, and so 

was unable to satisfy the actual demand (ibid. 626). The level of investment demand could be 

seen from property transactions, which were much greater than new flats built. In 1991, for 

example, there were more than 180,000 property transactions, but only 32,000 new private 

flats were built, reflecting the speculation and investment incentives according to Tse et al. 

(ibid. 630). However, it is suggested here that this might merely reflect normal turnover in a 

dwables market related to life cycle. Unlike Mankiw and Weil's (1989) demand hnction 

focused on demographic factors, Tse et al's demand function (Dt) includes investment demand 

as follows. 



Where SP,: the transaction volume of residential properties in terns of the number of sales 

and purchase agreements at time t; PL,: the population at time t; APL,: the increase of 

population; HP,: the housing price at time t; r,: the real interest rate such as rt=it-Pt; P,: the 

inflation rate and u,: the residual. 

The supply filnction (St) is: 

Where A HPt : change of housing price; v ,  : the residual. 

Therefore, Hong Kong's residential market in the early 1990s was inclined to demand- 

expansion phenomenon, rather than s~lpply-expansion. This was largely due to the colonial 

government's restrictive land supply policy, in which limited land was released for lease and 

rental only (Peng 1993:4; Kan 1992:7). Land supply in Hong Kong was greatly influenced by 

non-market forces. 

Sound macroeconomic condition preceded the Peak, supporting both supply-side 

development of residential constn~ction and consumers' purchasing power. Hence, the 

examination of macroeconomic factors is potentially important in interpreting the Peak. 

Yu and Wang (1999) argued that the bubble economy during the period 1986-1990 prompted 

soaring prices in both stock and residential markets in Taiwan. The stock market index 
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increased from 930.34 in late 1986 to its peak of 12,682 in February 1990, and then declined 

sharply to 2,485 in October 1990. They used a simple regression model to analyse the 

relationship between stoclc price and variables such as previous stock price, foreign exchange 

rate, money supply, CPI and the industrial production index. Those macroeconomic factors all 

correlated highly with the stock price, especially stock price lagged one period. Yu and Wang 

also argued that the flourishing economy and stock market also pushed the soaring housing 

prices in the late 1980s. The housing price level in Taipei City was positively related to the 

stoclc marlcet price and money supply, as follows: 

Where pHt: housing price in t period; P s t o ~ k ~ _ ~ :  stoclc price in t-1 period; Mlbt..,: measure of 

money supply in t-1 period Op 128). 

Yu and Wang argued that housing prices have declined since the bubble economy burst, 

resulting in a housing marlcet depression since 1991 due to oversupply in Taiwan. In southern 

Taiwan, although the housing price had dropped over 40 per cent, a huge overs~lpply made it 

impossible for the market to recover. This implies that the sharp increase in residential 

construction in the period 1992-1 996 (the Peak) was not triggered by a strong demand. 

This is an important problem as residential construction is not a nominal investment, as is the 

stock market; it cannot be analysed merely from the price function. Yu and Wang's research 

did not consider the practical residential construction production, but examined it purely from 

the price level, a misleading approach to the causes of the Peak. 



Apart from the lnarltet ~iiechanism, Chen (1999) treated the residential constnlction industry 

solely by means of political economy. He argued that residential constructioii was a political 

mechanism, facilitating local politicians' use of economic benefits. Urban development was 

seen as the consequence of stakeholders exerting political influence on land development and 

construction to increase profit. An example of this was in Taipei County, where local factions 

made use of city planning procedtlres to change land purpose, to expedite land consolidation 

and exploit public facilities in order to increase land values. The incompetence of local 

government plus the central government's ignorance of local governance gave local 

politicians opportunities to intervene in, and profit from, their cities' development procedures. 

This was exacerbated by easy entry into the residential construction industry, entry barrier 

kept low due to the subcontracting systems and the use of temporary workers. Most 

developers were small in size, nearly 68.4 per cent of developers having capital of less than 

NT$5 million in 1980. 

This thesis does not deal with either the political economy of construction or the possible role 

of corruption in the Peak. It will become clear that the Peak itself was not caused by 

corruption. In particular, it is a singular event, whereas Chen (1999) considered corruption in 

Taiwan's residential development to be a continuous phenomenon. Nevertheless, this thesis 

does place some emphasis on the role of political forces and the regulatory regime in the 

timing and the size of the Peak. 

In summary, those factors outlined in this section explain some phenomena, but not the Peak. 

This is despite the arguments of some of the authors in that direction. However, some factors 

help explain the Peak and will be revisited in later chapters. In particular, the economic 

development and residential constnlction industry in Taiwan are further analysed in Chapters 

Three and Four. Nevertheless, despite Taiwan's rapid economic development before the Peak, 



the number of residential completions did not increase significantly. Overall endogenous 

market movements and macroeconomic conditions appear to be uinliltely candidates for 

precipitating the Peak. 

2.2.2 Taiwanese Construction Management and Practices 

Construction management is crucial to increasing performance and productivity and, hence, 

raising the level of completions. This area has been discussed at length by Seymour et al. 

(1997:117-119), Wing et al. (1998:99-104) and Kalu (1991). The Peak featured a massive 

amount of production within a short time at an industry level, implying a flexible and efficient 

production system in the industry (Jen Hsiang Co. 1995:275; Ho Wang Co. 1997:267). This is 

especially true when one considers that the Pealt increased the amount of construction nearly 

threefold during the three to four years of the Pealt. Hence, construction management and 

practices cannot be overlooked. This section reviews the research on construction 

management and practices specific to the Peak. 

Hsieh T.Y. (1998) argued that while the subcontracting system was a standard practice of 

residential construction, it was neglected, constnlction management being focused mostly at 

the general contractor level. Facing construction market uncertainty, general contractors 

contracted out as much as possible to subcontractors. This spread risks, increased produ~ction 

flexibility and lowered the need for capital. Sulbcontractors and independent workers carried 

out the construction, as well as provided other services. Thus, Hsieh argued that the focus of 

construction management should shift to the subcontractor level for both quality and 

productivity. The subcontracting system linked work groups together by bilateral, rather than 

multilateral, contracts. This frequently led to friction between developers, general contractors 

and s~ibcontractors and resulting in inefficiency (ibid. 92). Although general contractors were 

dissatisfied with the quality of subcontractors, being separate entities they were reluctant to 



train them. Nor did the subcontractors train worlters, as trained workers asked for higher 

wages or left. 

Hsieh suggested replacing the present system with value-chain subcontracting (see Porter 

1985), the fostering of long-term procurement relationships, as well as internalising 

subcontractors' work, adopting subcontractors as internal human resources and offering 

training to improve general contractors' performance and quality. 

Nevertheless Hsieh's suggestion would decrease flexibility and increase costs to general 

contractors and subcontractors. Subcontractors could not afford value-chain expansion, and 

general contractors found it hard to promise a long-term relationship. Declining markets 

resulted in even fbrther downsizing in the 1990s (Li 1998:85). A real question remains 

concerns the ability of this subcontracting system to ensure quality under fast-paced 

construction during the Peak. This is questioned in this thesis. 

Similarly, some researchers have promoted efficient governance of the subcontracting system 

as a means to increase productivity. Welling (2001:28-33) argued that the cooperation of the 

construction network underlies the future continued cooperation between general contractors 

and subcontractors rather than merely a trust relationship. Kale and Arditi (2001) emphasised 

that the social embeddedness of subcontracting relationships dominates transaction cost 

considerations. A high-quality relationship between contractors and subcontractors increased 

economic performance through the diffusion of information (for example, construction 

quality) and inter-organisational learning that could not be measured by transaction cost. 

Carney (1998) argued that construction technique was general with low transaction costs, 

which facilitated the prevalence of the construction network and subcontracting. Kulkarnii 

and Heriot (1999:43-52) argued that the scale of the organisations involved depends upon the 



transaction costs and information costs. Thus when both asset specificity and transaction 

frequency are low, the tra~isaction costs are also low, thereby, facilitating small-scale 

organisations and outsourcing. This roughly describes the residential construction industry. 

The construction period of about one to two years indicates a low frequency of transaction. In 

addition, reinforced concrete construction dominates Taiwanese residential construction, 

indicating that lcnowledge of technique was well laown similar and a low specificity asset. 

Subcontracting practices increase the flexibility of residential construction. Pietroforte and 

Tangerini (1999:423) defined flexibility as the capability for timely adjustment to market 

change without high organisational costs. Hence, general contractors limited their own size in 

order to increase their flexibility. Kale and Arditi (2001) argued that general contractors, 

facing an umcertain constluction market, outsourced most worlts to subcontractors to increase 

their flexibility and maintain a small overhead size (Beardsworth et al. 1991; Kale and Arditi 

2001:543). These researchers all supported the flexibility of the s~bcontracting system and 

construction network in residential construction production. However, the .supervision and 

integration of all outsourced works is difficult and relevant to the outcomes of the Peak. 

Developer behaviour is also decisive with respect to the magnitude and speed of residential 

construction. Hirshleifer (1995) argued that when information is limited but implicit in 

determining a predecessor's action, successors tend to imitate the predecessor's action. And 

so information behavioural cascade occurs. The probability of inappropriate o~ltcomes from 

cascading can be remarkably high (Hirshleifer 1995:196). If the earlier agent, such as a 

fashion leader (the first in the cascade), is wrong, followers may duplicate fau~lty decisions. 

The effect of a cascade can be remarltable, lengthy but not strong (Ibid 197). Group 

behaviour can feature conformity, fads, idiosyncrasy and fragility and can be seen in fashion, 

politics, medical practice, scientific theory and finance (Ibid 201-207). Other group behaviour 



theories exist (Ibid 192-1 93). The conformity preference theory argues group behaviour is due 

to people's preference for doing the same thing as others do. Pay off theory argues that 

someone's action directly increases the benefits of others doing the same thing. Direct 

comm~lnication theory suggests that the best choice is figured out through explanation to, and 

communication with, others. Conversely, parallel reasoning theory argues that every one 

independently is wise enough to figure out the best choice by weighing the pros and cons 

(Ibid 193). These behaviours may show similar outcomes. 

The construction management and practices contributed to the production increase of the 

Peak, which need to be further discussed in Chapter Seven. However, the developer behaviour 

and the production management still have not explained the real triggers of the Peak. 

2.2.3 Taiwanese Construction Regulation 

The consequences of poor regulations and implementation can be devastating. One of the 

major elements of this thesis is the impact of the implementation of volume control 

regulation. Li (2000) argued that the volume control regulation was ulnsophisticated and its 

belated enforcement by local government caused massive construction, oversupply and poor 

construction quality. However, Li gave neither evidence for volume control being a cause of 

the Peak nor any details of volume control regulation and its implementation. Similarly 

concerned with volume control, Peng and Chang (2000) indicated that its implementation in 

1991 caused a sharp rise in residential constnlction approvals. Peng & Chang (1995) also 

pointed out that the implementation of urban planning during 1979-1984 inhibited residential 

construction in non-residential land, thus causing the later rush for construction and 

subsequent high vacancies. They did not, however, present any great empirical evidence for 

the effect of the regulation change and neither did they justify regulation change as the cause 

of the nlsh. 



Chung Hua Credit Investigation Inc. (1985) argued that fast urbanization caused traffic, 

power, sewage, and garbage problems in Taipei City due to overpopulation and insufficient 

public facilities. As a reaction government restricted building floor space and building height 

to alleviate the population density in that city. However, the shade rate restricted a building's 

height only in relation the width of road frontage, meaning developments with very little 

vacant land left. Volume control regulation could overcome the wealmess of shade rate by 

further reducing the floor space in the city. However, volume control needed a more 

sophisticated measurement of population growth, urban development and population density 

in each planning zone. Therefore, competence and proficiency in local government became a 

problem for implementation (Chen 1999:67; Li 2000:58; CHCII 1985:277). 

In Taipei City landowners and developers rushed for approval and constructioii before the 

regulation came into effect, resulting in oversupply and high vacancy rate ( C H ~ I I  1985:277). 

As will be seen, a significant rise in vacancy rates also occurred when volume control was 

implemented in the rest of Taiwan (Section 8.3.1). 

The CHCII (1994) has argued that many other regulations have been imposed on residential 

construction. In 1973, due to the world oil crisis, the government tried to control inflation by 

restricting residential construction, resulting in many developers going bankrupt (ibid. 5-6). 

In the 1979 the second oil crisis housing prices began to soar once more. Again, the 

government forced vacant land to be developed immediately in an attempt to control the 

soaring prices (ibid. 6-7). From 1986, when housing prices surged again, the government 

imposed financial policies to contain prices. In 1989, a selective credit restriction upon the 

residential construction industry restricted land development and constnlction loans (CHCII 

1994:7-8). In 1992, the government announced that it would shortly enforce volume control 



regulations throughout the entire country (CHCII 1994:22; CHCII 1993:559-579; CPA 

1999:46; Peng and Chang 2000:337). In interpreting construction regulation, the CHCII did 

not consider other factors and its analysis was limited to Taipei City. 

Similarly, Chang (1991) argued that events such as regulation change significantly influenced 

residential construction. Since events were difficult to measure in a quantitative way, it was 

hard to analyse by any model but he did compare events with residential construction. An 

investments time series was compared with an events time series for 1951-1985 (Chang 

1991 :245). Several events even argued to impose negative impacts on residential construction 

with a one year time lag. Chang argued therefore that the decline of residential construction 

was only partly due to supply and demand cycle and partly due to events (especially 

regulation change, political and economic factors) (Chang 1991:243-245). In addition, he 

claimed that the residential industry in the 1960s and 1970s was influenced by demand 

factors, but in the 1980s it was influenced by both supply and demand factors because of the 

entry of new developers (Ibid 247). Chang raised the idea of event-oriented phenomena 

beside economic factors but failed to f~lrther analyse the events or examine the developer's 

behaviour. This is important in analysing the Peak. 

Earthquake regulations are also important to residential construction, requiring stricter 

construction quality and standard in earthquake-prone Taiwan. The earthquake standards and 

requirements have been lifted (Architect Association Affiliation 2000). The earthquake 

coefficient increased from 0.084W to 0.157W during 1974-1 997 in strong earthquake areas, 

from 0.067W to O.llW in middle earthquake areas, and from 0.05W to 0.086W in weak 

earthquake area (p44). The increasing earthquake coefficient required more earthquake 

reinforcement in structure design and construction. It also increased cost and time for 

residential constructions. Nevertheless, despite tight controls on building safety, this 
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reinforcement seems neglected under the pressure of fast constnlction and tough competition 

(Tsai 1999:6). Theoretically, the constnlction would be strengthened due to stricter regulation, 

but during the Peak that the effectiveness of regulations is doubted. Tliis thesis briefly 

investigates the construction quality of the Peak as revealed by the 1999 earthquake. 

In summary, research relevant to the Peak was reviewed in this section. Some argued that the 

Peak was part of the cycle, but why did the Peak not appear again or before as a part of cycle? 

And why did the market mechanism of feedback loop in cycle fail to stop the Peak and 

operate another fluctuation of cycle? Economic development theory argued that the Peak was 

induced by the growth in income and wealth. However, the economic boom occurred early in 

the 1980s whereas the Peak appeared in the 1990s. If the Peak was stimulated by economic 

factors, then the Peak should have occurred earlier in the 1980s, and the increase would have 

been smoother and more gradual, consistent with the long-term growth of the economy. 

Construction management may suggest that the Peak was due to improved t'echnique and 

efficient management. Yet, reinforced concrete construction had prevailed since the 1970s and 

was not a new construction technique during the Peak. Regulation change research suggests 

that the regulation change would prompt a rush for construction. But the regulation change 

alone could not create the Peak. Other associated factors and their interaction had not been 

further researched. This thesis intends to cover all relevant fields, instead of one specific area 

to see the whole scene of the Peak and its cause. 

2.3 METHODOLOGICAL LITERATURE ISSUES AND METHODS 

This section introduces some of the methodological issues that are raised in identifying the 

Peak and interrogating the data and methods of analysis. The Peak, the build-up to the Peak, 

and its consequences are a complex and inter-woven set of events covering a period of nearly 

a decade. It is not possible to resolve these phenomena and the problems they present by 



building a reductionist model. Instead, an attempt is made to build a whole interpretative 

picture of the Peak. The Peak is studied as a phenomenon rather than it being treated as a 

subject of theory testing. As a consequence, this thesis uses a holistic approach rather than a 

reductionist methodology to integrate all of the related phenomena. Moreover, the Peak is 

seen as a discontinuity phenomenon, triggered by other events to be uncovered, rather than as 

a continuous time-series flowing from aggregate and continuous economic development. 

Even in the statistical analysis of Chapter Six, the Peak is treated as a discontinuity. 

Furthermore, the Peak is treated as being precipitated by a complex multi-causal set of events 

rather than being simply mono-causal. In the following chapters, though the Peak is 

interpreted to be a supply-led phenomenon, which is treated as a reductionist hypothesis, it is 

explained from a holistic perspective. 

One aim of this thesis is to find the specific triggers of the Peak and their specific 

mechanisms. Most importantly, perhaps, the Peak is to be related to human agency, i.e. to the 

deliberative decision-making and action with their intended and unintended consequences. 

Multiple decision points were involved in the Peak, including the making and implementation 

of government policy, developer's construction decisions, regulation, and macroeconomic 

monetary policy. Though decision-making events are generally small and often unrecorded, 

the consequences are often enormous. "Small beginnings do not come labelled with their 

probabilities of developing into great revolutions" (McClosltey 1991: 143). Their impacts will 

vary before, during and after the phenomena in question. 

2.3.1 A Statistical Identification of the Peak 

Originally identified in a visual comparison of Australia, Hong Kong and Taiwan's 

completions, 1982-1998 (Figure 1.2), the Peak is now more objectively identified by 

statistical methods. It is argued to be an event within the time series within which it occurred 



(i.e. unit completions), and distinct from the trends of that time series. This implies the event 

cannot be treated merely as a "normal" fluctuation of regular time series. The methods used 

for identification are taken from Kritzman (1 994: 17-20) and MacIGnlay (1 997: 13-39). 

First, the period 1982-1990, prior to the suggested Peak, is treated as an estimation window 

with the period of 1991-1998 as the event and post-event window. Pooled cross-sectional 

time-series of twenty-two cities and counties (excluding Taipei City) to measure their normal 

production is used. Mankiw & Weils (1989) who treat residential construction as related to 

population are used to explain constnlction. Hsieh H.C. (1997), analysing Hong Kong's 

residential demand argued for income as a factor (Section 2.2.1). Consequently, population 

and GDP per capita are used to estimate normal production. However, GDP per capita did not 

improve the explanation of the regression model, so it was omitted. Estimation was conducted 

using Ordinary Least Square (OLS) regression of completions upon population, in both a 

simple linear model and logarithmic model. The results are similar (Appendix 26), so, 

following Occam's razor, the simpler linear model is used for normal production of each city 

and county (Table 2.3) 

Table 2.3 Coefficients of normal production estimation 
I Model I Unstandardized I Standardized I t I Sig. I 

~ ~ = 0 . 8 0 2  
F=795.795, *** 
N=198 
Std. Error of the Estimate SE=306.551 1 

(Constant) 
Population 

Abnormal production is measured for each city and county and the average abnormal 

prod~lction during 199 1-1 998 (Table 2.4), is based on the estimation of normal production. 

Dependent Variable: Completion 

Coefficients Confidents 
Beta 

,896 

B 
-152.343 

1.099 

Std. Error 
37.017 

.039 
-4.115 
28.210 

.OOO 

.OOO 



Table 2.4 Average abnormal production and t statistic, 1991-1998 

N=22 

The t statistic is significant for the annual periods 1993-1 996, hence Ho is rejected (there is no 

abnormal production during the event and post event period), accepting that the event had 

abnormal production during those four years. The abnormal production can be seen in the 

difference between actual production and estimated normal production (Fig 2.3). This renders 

a measure of the event as a four or five years period, facilitating further research especially in 

the regression model of Chapter 6 and to identify a sursogate four year Peak dummy variable. 

(1,000 M') 

1982 1981 1984 1985 1986 I987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

(Exclude Taipci City) 

Year 
1991 
1992 
1993 

1994 
1995 
1996 
1997 
1998 

Figure 2.3 Comparison of estimated and actual residential completion 

2.3.2 Interrogating the Data 

2.3.2.1 Was the Peak a Purely Statistical Artefact? 

Following the Peak's identification, effects upon related supply industries were used to 

confirm the Peak's existence as a real event phenomenon with its own impacts, rather than as 
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a purely statistical artefact. This step was especially necessary as the Peak involved such an 

extraordinary and unlikely growth in construction activity (see Figure 1 .I). Adding to this 

evidence, it was noted that completions measured in floor space increased from 20 million 

square meters in 1991 to 44 million square meters in 1994 (Figure 2.4). This demonstrates 

that the increase in completions was not merely due to smaller units being built, although 

average floor space per unit did fall during the Peak. 

Figure 2.4 Residential completed floor space, Taiwan 
Source: CPA (see Appendix 4 for data) 

In addition, constn~ction approvals (Figure 2.5) show a distinct peak during 199 1-1 995, 

increasing from 89,478 units in 1990 to 254,916 units in 1992. Approval floor space increased 

from 19.21 million m2 to 41.26 million m2 during 1990-1 992, and sustained that level to 1993 

(Figure 2.6). An anomaly now appears in that completions were greater than approvals. This 

requires explanation if the existence of the Peak is again not to be discounted on data grounds. 



Figure 2.5 Residential approvals and completions in unit, Taiwan 
Source: CPA (see Appendix 5 for data) 

Figure 2.6 Residential approvals and completions in floor space, Taiwan 
Source: CPA (see Appendix 5 for data) 

Logically, approvals precede and are always greater than associated completions. This is 

because approvals are a prior condition of construction, but events often lead to the 

cancellation of approved projects. For example, the residential market in Australia exhibits 

regular cycles of about four years in both approvals and completions (Figure 2.7) (Australian 

Bureau of Statistics 1992:67). Conversely, Hong Kong is a highly regulated market with 

complete government control of land supply (Peng 1993:4; Kan 1992:7), but its approvals are 

always earlier and greater than completions (Figure 2.8). 



Figure 2.7 Residential approvals and completions, Australia 
Source: ABS (see Appendix 3 for data) 

Figure 2.8 Residential approvals and completions, Hong Kong 
Source: Hong Kong Rating and Property Evaluation Department (HKRPED) (see Appendix 3 for data) 

Yet, in Taiwan, there are fewer residential construction approvals than completions. Total 

building approvals and completions include residential buildings and other buildings, i.e. 

factory, office, hotel, warehouse, school, hospital, recreation ground, farm and others (CPA 

1999: 202-207). Figure 2.9 indicates that there were distinct peaks of both total approvals and 

completions, with the approvals both preceding and much greater than completions. So, for 

Taiwan, as should be the case, total completions were fewer than total approvals (CPA 



Figure 2.9 Approvals and completions of total building in floor space 
Source: CPA (see Appendix 1 for data) 

However, the approval space of other buildings was always greater than completion space 

(Figure 2.10). This is because in Taiwan other building approvals, especially .office or hotel in 

commercial or residential zones, can be readily changed to residential buildings (Article 30 

Construction Regulation S~~mmary 1998: 100;Article 17: 82; Article 13 : 11 8). Total other 

buildings approval space of 345.75 million m2 during 1982-1998 was much greater than 

completion space of 196.56 million m2. This indicates that 149.20 million m2 of other 

building approval space became residential completion (or was given up). Thus, residential 

approvals were 58% of total approval in 1994, while residential completions were 76% of 

total completion (Figure 2.11). 

1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

Figure 2.10 Approvals and completions of other buildings in floor space 



Source: CPA (see Appendix 4 for data) 

Figure 2.11 The percentage of residential vs. total approvals and completions 

In practice, once a building is approved an approval licence is issued to the owner (Article 25 

Constn~ction Regulation Summary 1 99 8 :2;see Appendix 6 8 ), which is then counted in the 

number of approval statistics. When there were changes of approval, such as other building 

(e.g. office, hotel, suite) shifting to residential, or design changes or floor space changes, the 

licence was merely amended, with the amendment recorded on the back of the approval 

licence without any corresponding change in the statistics. It is this that has led to residential 

completions being greater than approvals. This question was further referred to Construction 

and Planning Administration (Telephone Interview, Lin 2000), which heightened the 

difference due to completions lagging approvals. Nevertheless, the accrued residential 

approvals (376.85 million m2) in the period 1982-1998 were still less than accrued 

completions (406.81 million m2), indicating that the difference was not due to time lag. 

2.3.2.2 Measurement of the Peak 

Completions 

The Peak is measured by completions, as opposed to approvals, for several reasons. First, 

completions are a measure of the real performance in this industry. Second, approvals are 

reversible, since developers could cancel the approval at any time, approvals measuring only a 
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developer's intentions. In addition, as shown above the Taiwanese approvals system would 

cause inconsistencies as other construction sectors changed. Third, it is the completions which 

create the real impacts on residential construction supply, business operations and upon other 

industries. Nevertheless, in several points in the analysis, approvals remain relevant. 

Residential floor space 

Completions can be measured by either numbers of residential units or floor space. Floor 

space is more precise than unit numbers since total numbers of residential unit will change 

with the variation of the floor space per residential unit, given total construction floor space 

unchanged. Numbers of unit in a constn~ction of small residential ~lnits were greater than that 

of a construction with larger residential units, given their total floor space were equal. Though 

number of units was still a simple and common indicator to measure the performances, the 

construction floor space was a better indicator to precisely measure the productivity. In 

addition, the statistical data of residential completion of unit before 1990 lacked a residential 

with shop figure (CPA 1999:24). However, the completion of floor space had a complete set 

of data that included residential and residential with shop since 1982. 

Residential, and residential with shop 

Another complication in the Taiwanese data collection is that residential completions include 

both developments with residential units alone and developments with residential units with 

shops at ground floor. This kind of construction has been very popular in Taiwan since the 

1950s (CHCII 1994:4; AAA 2000:54). Traditional row houses are three or four floors, the 

ground floor being used for commercial use and the second or upper floor is used for 

residential purposes. Residential units were 37.9% of total building completion space and 

residential units with shops were 25.1% in 1997 (CPA 1999:203). Hence, those two categories 

accounted for 63% of total building completion space. In addition, according to The Housing 



Status Survey in Taiwan (1993), the residential units with shops accounted for nearly 14 

percent of total residence in Taiwan (DGBAS 1993: 11). Hence, to measure the s~~pp ly  of the 

residential units and productivity of residential constnlction, this kind of residential unit must 

be included (CPA 1998:24). This measurement problem remains throughout the analysis and 

cannot be completely resolved. 

2.3.3 Methods of Analysis 

The choice of methods of analysis is now considered. The most important methodological 

consideration is that this thesis constitutes an interpretation and explanation of a specific 

phenomenon, rather than a test of theory. Consequently, the methods of analysis adopted are 

those appropriate for interpreting a specific historical event. A holistic and event-based 

approach is taken, the research structure being illustrated in Figure 2.12. 

The initial research involved the discovery and confirmation of the Peak's existence. The bulk 

of the research examines questions about why the Peak occurred, how the Peak was realized 

and what its impacts were. To discover the origins of the Peak, a holistic and events-based 

research approach was utilized. This allowed an examination of as many events as possible 

that could be relevant to the Peak. In part, this was because the Peak itself is treated as an 

event and partly because the Peak flowed from human decisions, each of which can 

legitimately be treated as a discrete event. In part, the ability to treat decisions as discrete 

events relates to the scale of the research. Decisions are the outcomes of their own processes 

and are capable of interpretation and explanation. These decision-malting processes are, 

however, at a much smaller (micro-) scale than the concerns and phenomena of this research. 

This allows decisions to be treated as discrete and exogenous events. Thus, the early 

implementation of volume control regulation in Taipei City is treated as an event independent 

of the implementation of volume control in the rest of Taiwan. 



Discovering the Problem 

Discovering the Problem: 

The Peak 
Why is the Peak? 
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I Implications & Significance of the Peak 1 

Figure 2.12 Structure of the thesis 

To pursue these research questions, the historical and economic backgrounds were 

investigated from which a time series of events potentially relevant to the Peak was built up. 

Based on the discontinuity in the completions time series exhibited by the Peak, it is argued 

that the Peak was unlikely to be a purely market phenomenon and, certainly, not part of a 

continuous economic cycle. So evidence was accumulated in order to create as complete a 

picture as possible of the Peak. This was instead of collecting a more limited data set designed 

solely to test some form of market theory. This led to local cities and counties being 

investigated. This was not only to compile more disaggregate data but to create a better 



picture of the sequence of events. With the already mentioned exception of Taipei City, these 

different city and county series showed remarkably identical timing, strengthening the idea of 

the Peak as a single event. What they also indicated was that the national (aggregated) data 

could be misleading as the aggregation of the local data created a smoother national Peak than 

the Peak for each of the cities. 

This posed a series of questions. How did the Peak operate in more disaggregate levels, if at 

all? What were the differences, if any, in the way the Peak occurred in different centres? And, 

if differences were discovered, could they be interpreted in a manner that was consistent with 

the overall interpretation of the Peak? This is the first analysis that not only places the Peak 

within an explicit methodology but also uses data at the sub-national level. The use of these 

data is both indicated by, and consistent with, that event methodology. 

How the Peak was achieved was another question, requiring information on how the 

Taiwanese residential construction industry operates. Production management factors in the 

Peak are discussed. Contributory factors such as rapid growth in the numbers of developers, 

s~lbcontractors and banks helped increase residential construction. 

Finally, the earthquake known as '921 Earthquake' occurred in 1999. The earthquake 

provided some evidence that the quality of construction had fallen during the Peak. Here the 

holistic approach is again clear. The Peak as an event is to be interpreted and explained within 

this methodology but, in relation to earthquake damage, it operates as an explanatory event. 

2.3.3.1 The Holistic Approach 

As a phenomenon the Peak required a comprehensive background analysis including 

economic development, politics, geography, demography and the residential construction 



industry. Tliis serves not only as background to the interpretation but as a means to discover 

relevant but otherwise hidden events. It facilitated creation of a long-term event series used to 

find the relevant events and triggers. Many, indeed most, of the factors considered and the 

events outlined were considered to be not directly related to the Peak. This is an inevitable 

outcome of this type of research. The research also inevitably expanded to related industries 

such as non-structural and structural material industries, as well as to the consideration of 

Taiwan's residential subcontracting and construction network. 

Both qualitative and quantitative analyses are used to explain and interpret the Peak. Adopting 

only a quantitative approach would be more limiting due to both the nature of the data, 

especially the limited time series available, and the nature of the Peak. Nevertheless, a pooled 

cross-section time-series regression analysis was conducted for the additional interpretative 

elements it might provide. That analysis, therefore, needs to be understood as helping 

interpretation rather than as theory testing even though the methods are identicil. In addition, 

quantitative analysis tends to treat the distinct or unusual case as a bias or an aberration and 

generally minimizes its role in any results (Chen 1999:390). This is not entirely inconsistent 

with the holistic and events based methodology. A quantitative approach stresses 

representative and consistent data, unfortunately, the exceptional case might be the small but 

important event that creates a significant change (Ibid). 

Historical explanation differs methodologically from theory discovery, theory testing and 

theory verification (Chen 1999:391-394). In historical explanation, a variety of data is used in 

the same group; whereas, in theory testing, same data is used in different groups to deduce the 

general theory (Ibid). A diversified set of data, variables and time series are examined to 

explain the Peak (see Appendix 65). This work endeavours to examine all possible factors 

likely to have contributed to the Peak. 



Within this framework the holistic approach is commonly used in management studies, 

information technology (Berne 1995), marketing (Miller 1999; Morgan et a1 2002), work 

training (Battelle and Pudlowski 1994; Wharton 1995), and competence development in small 

and medium-size enterprises (SMEs) (Sundberg 2001). The holistic approach utilises 

fragmented information to create a whole picture, building L L ~  a reality-based model for 

analysis (Sundberg 2001:103-118). 

In the context of The Peak, the use of a holistic approach stems from the following 

considerations. 

a. Events orientation: The Peak began abruptly in the early 1990s, but declined sharply after 

1996. The event was of limited duration and unique. 

b. Multiple and related events: The Peak was considered unlikely to be "mono-causal", i.e. 

precipitated by just one event or even by a set of completely unrelated events, so that a wide 

variety of potential factors and impacts needed to be considered in order to recognize the 

events actually precipitating the Peak. 

c. Location speczjkities: A Taiwanese Peak could be achieved only if residential construction 

in virtually all cites and counties achieved a peak at the same time. This meant that non- 

location specific factors were likely to be at work, albeit modified, however slightly, by 

location specific factors. 

d. Event interactions: Prior events may have occurred independently, but it was considered 

likely that they had interacted with one another, these interactions strengthening their 

combined impacts upon the Peak. This thesis considers the interaction of events rather than a 

mono-causal situation. This is as opposed to many researchers who have argued that changes 

in the Taiwanese residential construction industry were triggered by mono-causal elements 

such as the presale system (Li 1998); political intervention (Chen 1999); construction 



management (Hsieh 1998); the real estate cycle (Peng and Chang 2000); the bubble economy 

(Yu and Wang 1 998). 

e. Networks of indzutries: Industries connected to the residential industry are many in number 

(Ho Wang Co. 1997:263; Lin 1999:93). This implies that the research could not focus on just 

the residential construction industry. Instead, other industries such as cement, steel, brick- 

making, tile, sheet glass, window, sanitary wares and kitchenwares also required 

investigation. 

J: Temporality: Short-term: The time scale of the event was short. Events precipitated the 

Peak, their influence disappearing after the event. In addition, the time period of the event was 

potentially different in each local city and county, especially give different rates of volume 

control implementation. 

g. Temporality: Long-teum: Some prior- related events occurred many years before their 

impact on the formation of the Peak were felt. 

So, complexities and interactions of multiple events meant that a holistic approach was 

appropriate. This implied extensive data collection of numerous series of different types 

wherever potentially related to the Peak. These series were often partial and often collected on 

a different basis from one another. For example so vacancies data are constructed on the basis 

of unit electricity usage. Nevertheless the data did allow inferences to be drawn. The data 

include the variables listed in Appendix 65, the data all listed in various other Appendices. 

One of the most important contributions of this thesis to future work is the drawing together 

of these data from disparate sources, thus creating a single resource that can be carried into 

the future. 



2.3.3.2 Event Studies 

Was the Peak a discontinuity phenomenon? This question has some similarities to debates 

such as those between historians and economists about the industrial revolution in the late 18~" 

century (McCloskey 199 1 : 143- 148). Some argue the industrial revolution was a continuous 

chain of events, representing the continuity of long-term economic development. However, 

"many small and exciting beginnings will be hidden by the mass until well after they have 

become routine" (Ibid: 146). McCIosltey (1991:147) argued that without a discontinuity 

perspective it is not possible to see the real cause of the phenomenon. For example, the sharp 

spurt of industrial output in Italy in 1896-1908 was thought to be precipitated by the founding 

of big banks. Fenoaltea (1987), however, argues that steel o~ltput started accelerating 

distinctly before the emergence of new banks implying that they were not the initiating force 

of the big spurt (McCloskey 1991:147). In addition, Gerschenkron (1962) argued it is 

inappropriate to locate the discontinuity by scrutinizing data on large aggregate magnitudes 

such as national income (Ibid:147). Continuity would be applied more in aggregate 

economics since they saw things also closely related and continuous. This is consistent with 

Henson and Mozzocchi (2000) who argued that the UK government's announcement of a link 

between Bovine Spongifonn Encephalopathy disease with human health was an event 

imposing an instantaneous and distinct impact on the food industry (Henson and Mozzocchi 

2000:371). Similarly, the Peak had not occ~med prior to its actual dates (Chen 1999: 336; Li 

2000:58; Peng and Chang 1998:43-64; Chu 1998: 67-88; CPA 1999:46; CHCII 1994:3-9). 

An events- based approach with respect to Taiwan is not unique. Chang (1991:284) has 

argued that the residential constnlction industry in Taiwan was significantly influenced by 

events such as economic, social, and political policy, and by some residential construction 

industry and market events, but not by others. Since events are difficult to measure by 

quantitative approach and model analysis (but not entirely so, for example, see Peterson 



(1989), Henderson (1990), Ingram and Ingram (1993), Haddad et a1 (1993), Kritzman (1994), 

Agrawal & Kamaltura (1995), Chandra et a1 (1995), Giaccotto and Sfiridis (1996), Barber and 

Lyon (1996), McWilliams and Siege1 (1997), MacKinlay (1997), Lamdin (2001), Henson and 

Mozzocchi (2002)). Chang (1991 :243) utilized a diagrammatic approach to compare events 

with residential construction investments in order to analyse consequences. A report by the 

CHCMC (1991:70-76) argued that, as a consequence, static models and business cycle 

theories were useless for prediction in this industry. As opposed to this, they adopted an 

events- based approach, using political, policy and economic events in the past twenty years. 

These were then compared to economic indicators to examine the influences of the events. In 

a later report, the CHCII (1994:9) argued that the residential construction industry suffered 

under government policy, comparing what they considered significant policies to residential 

construction trends. Even the public prospectus reports of some listed companies by the Ho 

Wang Co. (1997:259-260) and the Jen Hsiang Co. (1995:272) argued similarly. 

The World Bank (1993:154-155) used an event time series to examine -tical events in 

Taiwan's economic growth during 1949-1996. They also examined the effects of financial 

deregulation with respect to interest rates, financial competition, financial market, and the 

bank supervisory system (p341). Similarly Kuo (1 993: 1-17) argued that economic growth in 

Taiwan was related to successful economic strategies, i.e decision events, stretching as far 

back to 1949. These strategies are readily ~mderstood as human-created events. The 

Committee of Economic Planning and Development (CEPD) (1997:5-7) argued that 

economic growth was due to a series of economic development plans during 1953-2000, 

treating each as event. 

Specific events having dramatic impacts on a firm's value and operation can also be seen in 

airline safety (e.g. Chalk, Mitchell and Maloney), environmental pollution (e.g. Hamilton), 



and pharmaceutical safety (e.g. Michel) (Henson and Mazzocchi 2002: 370-387). Griffith and 

Phillips (2001:533-540) argued that regulation changes in constntction design and 

management in 1994 influenced the procurement and management of small construction 

works. Again, the importance of the impact of an event is clear. Similarly, Pietroforte and 

Tangerini (1999:423) argued that the end of an Italian construction boom in the 1980s was 

due to a series of investigations in 1992 into collusion among leading contractors, politicians 

and public officials. This event resulted in many small company bankruptcies. These 

examples all used an event-based approach, exploring the critical event idea and arguing that 

no model is available that can predict event-specific phenomena. This is especially the case if, 

while an event itself is "small", its consequences are very large. However, the research 

indicated above did not consider the interactions and linkages of events, an important aspect 

of this thesis. 

Event studies were initially used to measure the impacts of an event on a firin's secmities 

value in the financial market (Mackinlay 1997: 13; McWilliams and Siegel 1997:626). Since 

then event st~tdies have been widely used in economics and financial market analysis 

(Chandra et a1 1995:685; Mackinlay 1997: 13-39; Howton et a1 1998:219), biotechnology 

(Austin 1993 :253), agriculture, food industries (Henson and Mozzocchi 2002:370-3 87), 

accounting, merger and acquisition, management (McWilliams and Siegel 1997:626-657), 

regulatory change (Lamdin 2001:171). For reviews see Kritzman (1994), Peterson (1989), 

Henderson (1990), Giaccotto and Sfiridis (1996), and MacKinlay (1997). Mackinlay 

(1997:13) suggested that event studies are widely used in accounting, finance, economy, 

merger and acquisition, earning announcement, issues of new debt or equity, announcement of 

macroeconomic variables, regulatory change, and legal liabilities. 



Even within the financial markets events literature there is no unique stnicture of the event 

study. Rather, it is a general form of analysis. Event study procedure generally involves (a) 

defining the economic event, identifying the firms affected, and specifying the "event 

window" (time period of the security price should be observed); (b) measuring impacts by 

abnormal return (ex-post return-normal return) under event window period; (c) testing the 

abnormal return significant to the event (Henson and Mozzocchi 2002:370-387). MacKinlay 

(1997:16-28) uses the value of a firm's securities as the consequential data. Events 

influencing the securities price are quarterly earnings announcements. 

Based on MacKinlay, this thesis uses cross-sectional time-series to estimate normal return and 

standard deviation of each city and county in pre-Peak period. The standard deviation of 

average abnormal return is the standard deviation of residual variable of cross-sectional time- 

series regression (Kritzman 1994: 17-20). Hence t statistic in this thesis is, 

(2.11) t = Average abnormal production of City or County/Stan&rd deviation of 

residual ( see Table 2.5). 

Similar studies also can be seen in, Peterson (1989), Henderson (1990), Ingram and Ingram 

(1993), Krizman (1994), McWilliams and Siege1 (1997), Howton et at (1998) and Lamdin 

(2001). 

Event studies are, therefore, useful in measuring the impacts of a wide range of firm-specific 

and economic wide events such as regulation change, financial events or production 

incidences. In financial market the short-term and instantaneous impacts of events are 

measured via the equity price of firms. 



Event study methodology is a powerful tool for measming impacts of events (McWilliams 

and Siege1 1997:626) and is relatively easy to implement in financial markets (ibid: 627). 

However, event study needs a large amount of data to estimate the normal return during the 

estimation window and a set of data during the event window, this is not always possible in a 

non-financial market such as the residential construction ind~lstry. Event study focused on the 

events already laown such as the announcement of quarterly earnings and measuring their 

impacts Mackinlay (1997). This is different from the Peak as a research problem which is to 

find the triggering factors (as yet unknown events) of the Peak (identified as an event) rather 

than identifying the impacts of a laown event. In addition, the Peak is clearly unique and 

identifiable by visual inspection, very different from the usual cycles of quarterly financial 

statement announcements. As well, the timing of an event must be both clear and certain in 

order to be able to measure its impacts in securities market (MacICinlay 1997:37; Lamdin 

2001:173). The timing of the Peak is, nevertheless, not as clear as those of stock market 

announcements. Moreover, the event st~ldy is mostly used in financial markets since it can 

reflect the impacts explicitly and instantaneously on the security price. This is not possible in 

real production requiring many months or years to completion (MacKinlay 1997: 13 ; Lamdin 

2001:172-173). Furthermore, the observation period is usually too short (Henson and 

Mozzocchi 2002:372) for complex events and phenomena, and for measuring the real, longer- 

term impact of the event (Lamdin 2001:172-173). 

Event studies have generally been about mono-ca~lsal events, interactions with other events 

being neglected. In many ways then, this thesis utilizes the event study to confirm the Peak as 

an event triggered phenomenon and steps beyond normal event studies. Apart from this, the 

standard single event method is inapplicable to the Peak. Overall a holistic approach and an 

event study are utilized to complement each other. 



2.4 SUMMARY AND CONCLUSIONS 

This chapter first reviewed the literature largely covering Taiwanese residential construction 

cycles, construction management, and construction regulation. This literature emphasized 

economic cycles, the housing cycle, the presale system, the subcontracting system and 

regulation change. Each focused on part of the picture but not the whole. They provided little 

evidence concerning the Peak. 

The thesis methodology then is presented as distinctly different from the mass of literature. A 

whole picture is to be created in order to discover all factors relevant to the Peak. This is 

because the Peak was precipitated by complex events and their interactions, and was not 

mono-causal. The Peak was also measured by constn~ction floor space to confirm the Peak 

did not arise purely in the numbers of unit data. A holistic approach rather than a reductionist 

one is taken within which a long-term event time series is created. The Peak is viewed as a 

discontinuity phenomenon, and triggered by specific events rather than existing within the 

continuity of a long time series. Hence, an event study is appropriate to identify the existence 

and significance of specific events. The abnormal production in Taiwan during the Peak is 

significant, indicating that the Peak was an event-oriented phenomenon. 

This thesis uses economic reasoning to interpret the phenomenon. It does not use the Peak to 

test economic theory. So, a qualitative approach is used to explain that the phenomenon is due 

to event-based features. Nevertheless, a quantitative approach is used in a complementary and 

subordinate role to complement the result of the qualitative approach. One large exogenous 

event, the 1999 earthquake, is also used to investigate the assertion that poor construction 

quality enabled fast and massive construction during the Peak. 



CHAPTER 3 

TAIWAN AND ITS ECONOMIC DEVELOPMENT, 

AS ECONOMIC BACKGROUND TO THE PEAK 

3.1 INTRODUCTION 

This chapter outlines Taiwan's historical backgro~~nd, especially its economic 

developments during the period 1950-2000. The historical and economic reviews 

provide a backdrop to developments in the residential construction industry. In 

particular, the discussion enables this research to consider the possibility that a variety 

of macroeconomic factors may have precipitated the Peak, or at least may have 

provided the necessary conditions for its potential generation. 

Section 3.2 presents a historical overview of Taiwan since the 17~" century. It also 

provides a very brief introduction to the island's geography and demography, and an 

outline of the major features of the political system. 

Section 3.3 examines Taiwan's economic developments during the second half of the 

20"' century. These developments can be broadly described in terms of six fairly distinct 

periods, each of which was heavily influenced by changes in government policies and 

strategies. 

The last two of these periods (the 1980s and the 1990s) were of particular interest to this 

study, as it was during the late 1980s that the government s~~bstantially loosened its hold 

on the political, economic and financial systems, and it was during the 1980-1995 



economic boom that the Peak occurred. To examine the economic background of tlie 

Peak more closely, Section 3.4 focuses on the 1980-1995 economic boom, and Section 

3.5 further refines the focus to tlie financial deregulation which occurred in the late 

1980s. 

Section 3.6 examines the possible connection between a booming economy, a rapidly 

expanding financial system, and restricted opportunities for cons~~mption on the one 

hand, and on the other, the channelling of deferred consumption (in a sense, forced 

savings) into various forms of investment, including those which may be speculative or 

unwise. Section 3.7 provides a summary of the main points covered in the chapter. 

3.2 HISTORICAL BACKGROUND 

3.2.1 History 

Archaeologists date Taiwan's prehistory to 15,000 years ago. But, as 'of 1995, the 

original Taiwanese numbered less than 1.7 percent of the population (McBeath 1998:6- 

7), their influence on Taiwan's later development being minimal. The majority of 

Taiwanese come from Mainland China, which began to send immigrants to the island in 

the twelfth century. For centuries afterwards the numbers of such immigrants were 

small. 

In 1590, Portuguese navigators arrived and named the island "Ilha Formosa" or 

"Beautiful Island", but departed soon after. In 1622 the Dutch East India Company 

established Anping (now Tainan City), effectively controlling Taiwan from 1642 until 

1661. In 1644, the Manchurian conquest and Japanese pirate raids on the southern coast 

of Mainland China encouraged many Chinese to flee to Taiwan, seeking the peace and 

stability of Dutch control. The population increased from 25,000 to 100,000 during the 



period 1624-1 650 (Clark 1989:54; McBeath 1998:7-8; Shepherd 1993:47-90). 

On the mainland, Manchurian troops overthrew the Ming Dynasty in 1644, although 

some Ming loyalists in southern China opposed the Manchurian administration (Ch'ing 

Dynasty). One of the resistance fighters, Zheng Cheng-ltung, withdrew from Mainland 

China, defeated the Dutch in February 1662 and took control of Taiwan. Within a few 

years, the influence of the Dutch had disappeared (Grajdanzev 1942: 13). Zheng Cheng- 

Kung died soon after and his son, Zheng Ching, took control. Chinese laws, customs 

and tradition were transplanted to the island and immigration from the Mainland was 

encouraged. Zheng developed Tainan City to become the cultural center of Taiwan. 

However, Zheng Ching's successor was defeated by the Ch'ing Dynasty in 1683 

(Clarlc54; McBeath:8). 

The Ch'ing dynasty made Taiwan a mere prefectme of Fultien province. For two 

centuries, Beijing paid little attention to Taiwan, while banning emigration hom the 

Mainland (McBeath: 8). Nonetheless, the population was two million by the early 

nineteenth century. When the Opium Wars forced the Ch'ing Dynasty to open ports to 

imperial powers, Taiwan opened four ports in the early 1860s. Under a strong and 

innovative leader, Liu Ming-chuan as governor of Taiwan from 1884 to 1891, Taiwan 

achieved provincial status in 1887. The population increased to 2.55 million people in 

1893 (Shepherd 1993 : 16 1). In 1 895 the Ch'ing Dynasty was defeated in the Sino-Japan 

war and Taiwan was ceded to Japan (Clark: 55; McBeath: 9). 

Under the Japanese colonial administration, virtually nothing survived of two centuries 

of Ch'ing architecture. Under 50 years of Japanese control, Chinese immigration ceased 

and there was little connection with China. The Japanese modernized agriculture and 



improved infrastiucture to help the agricultural economy. The last decade of Japanese 

colonization saw heavy industries (such as chemicals, metals, aluminum and refined oil 

develop and hundreds of small factories) flourish. Ultimately, Japanese policy changed 

Taiwanese society, separating it from Chinese influence. By the end of 1945, the 

population had increased to 6.2 million (McBeath 1998:lO; Clark 1989:55-56). 

The Japanese forces in Taiwan s~lrrendered on 25 October 1945. In China, the ruling 

party Kuo Ming Tung (IU\/IT) had established the Republic of China (ROC) in 191 1 but 

lost the civil war against the Communist Party (Clark 1989:74). The People's Republic 

of China (PRC) was established on 1" October 1949. Consequently, in December 1949, 

the government of the Rep~lblic of China under President Chiang ICai-Shek retreated to 

Taiwan, with almost a million nationalist supporters crossing to Taiwan. This helped 

increase Taiwan's population from 6.2 million to 7.39 million in 1949. Mainlanders, 

unfamiliar with Taiwan's historical development, economy and society, w6re now in the 

ruling position. At the beginning, the KMT undertook tight control policies in the face 

of opposition in Taiwan (McBeath 1998:24-26). Later, KMT policy was changed to suit 

the reality of its Taiwanese existence. 

In s~lmmary, Taiwan experienced many external forces, b~ l t  their lasting influences were 

largely minimal. Combined with the destruction of buildings by regular earthquakes, 

this left no continuing architectural heritage, style or sets of historical buildings to 

counter a philosophy of build, demolish and re-build. In addition, to accommodate the 

fast post 1949 population growth, Taiwan demolished old buildings and replaced them 

by high-density buildings. This was relatively easy since the development by the 

Portuguese, the Dutch, Zheng, and Ch'ing's development were small and KMT 

government did not consider any Japanese constnlction as a heritage. This was 



reinforced by post-1949 history when the residential constn~ction industry became a 

very low priority in all economic plans. Thus the backgro~lnd to the Peak was 

established. 

3.2.2 Political Structures and Practices 

In 1948, the ISMT government implemented "Provisional Amendments for the Period of 

Mobilization against the Communist Rebellion", also known as the "Temporary 

Provisions", which gave the President unlimited authority to deal with any national 

crisis (McBeath: 85-86: Clark: 116). In May 1949 Taiwan announced martial law, which 

strictly controlled entry into Taiwan, citizens' trips abroad, publications, meetings, and 

rallies. The garrison commander limited free speech and imposed surveillance and other 

restrictions. In the early stages, defence and the retaking of Mainland China were the 

top priorities of the KMT government, with very few resources put into developing 

Taiwan. Hence, in 1950 Taiwan spent almost 89.4 percent of the budget on defence and 

only 0.1 percent on social welfare (Table 3.1) (Li 1998:34). 

Table 3.1 Proportion of government expenditures on military defence and social 
welfare, 1950-1985 

Taiwan's present government system consists of five Y~lans: the Executive Yuan 

1985 

(f?i@j3%); the Legislative Yuan (Z&!$g); the Control Yuan (Es j3z) ;  the Examination 

Social welfare 
0.1% 
0.2% 
1.5% 
2.3% 

10.0% 
11 .O% 
12.8% 

Year 
1950 
1955 
1960 
1965 
1970 
1975 
1980 

39.8% 1 16.7% 1 

Yuan (%:$[3g); and the Judicial Yuan (SJ$!$z). In addition, the National Assembly 

Military defence 
89.4% 
80.7% 
74.0% 
76.8% 
66.0% 
42.2% 
40.2% 

Source: Li 1998: p34 Table 7 

(aEA@) is responsible for the Constitution and the election of the President. The 

National Assembly and the Legislative Yuan were most important to democracy since 
5 8 



their members were directly elected. The Legislative Yuan is responsible for passing the 

government budget and laws and the Executive Yuan executes the budget, governance 

and the laws. The head of Executive Y~lan is nominated by the President and agreed by 

a majority vote of the Legislative Y~lan. The first term of representatives of the National 

Assembly and legislators of Legislative Yuan were elected in Mainland China in 1947 

and 1948 before the civil war. But after retreat to Taiwan, the government could not re- 

elect those representatives of each province in Mainland China. Persisting in one China 

dogma, the I(MT government insisted members representing their provinces in 

Mainland China should be symbolically kept. For nearly two decades, these political 

mechanisms did not function in any normal way until in 1969 with a supplementary 

election was held in Taiwan to increase the number of representatives in the National 

Assembly and the Legislative Yuan (Clark: 117-1 18). 

Chiang Ching-Kuo (1 978-1 988), son of Chiang Kai-Shek, succeeded as president in 

1978. He held direct elections for additional members of the Legislative Yuan and the 

National Assembly in 1980 and 1983 (Clark: 134) and allowed an opposition party 

(Democratic Progress Party DPP) to be established in 1986. In 1987, martial law 

(1949-1987) was abolished to liberalize and democratize Taiwan. Financial 

deregulation was actively promoted in the 1980s; in particular, foreign exchange control 

was loosened in 1987. Chiang Ching-Kuo, who died in 1988, was successful in 

reforming Taiwan's politics and democratic system of government (Clark: 129). (see 

below). 

In 1988 President Lee Teng-Hui succeeded as President. He terminated the "Temporary 

Provisions" (1 948-1 99 1) in 199 1, largely reducing the President's power and giving 

more freedom to the people. In addition, President Lee ended the first term National 



Assembly (1 947-1 99 1) and Legislative Yuan (1 948-1 992) and held the second term 

direct election in Taiwan in 1991 and 1992. The ISMT was defeated in the elections. In 

the Legislative Yuan elections, the KMT share of seats fell from 73.64 % in 1980 to 

31.3 % in 2001, whereas the DPP increased fi-om 8.28 % to 36.6 % (McBeath 1998:p72; 

Tsai, T.I. 2001). 

Significantly, a direct Presidential election was held in 1996 and President Lee Teng- 

Hui was elected as the first directly elected President in Taiwan. However, his activist 

diplomatic policy provoked responses from leaders of the PRC and, as a result, the PRC 

conducted missile tests and military exercises close to Taiwan. 

In 1971, Taiwan had been expelled from the United Nations and the PRC became the 

only legal nation recognized as China. By 1977, only 23 countries still recognized 

Taiwan, whereas 11 1 countries had built official ties with the PRC (Clark 1989: p97). In 

1992, South Korea terminated diplomatic relations with Taiwan. Despite these moves, 

unofficial relations continued with countries such as the USA, Japan, Republic of Korea 

and Australia. 

In 1993, Taiwan and the PRC held an unofficial talk indicating a start to soften the 

tension across the Taiwan Strait. However, in 1999, when President Lee proposed "One 

China, Two States", tensions rose again. The tension has been on going. 

3.2.3 Geography and Demography 

Taiwan is 386 kilometres long from north to south and 158 kilometres at its widest 

points (McBeath 1998:3-4), and about 36,188 square kilometres in area (Ministry of 

Interior ROC 1998:50) (Figure 3.1). The island is largely mountainous with 32 percent 

60 



of its area steep mountains of more than 1,000 meters ill elevation, 31 percent is hills 

and terraces of 100-1,000 meters, while only 37 percent is alluvial plains under 100 

meters. The alluvial plains, the main agricultural area, are almost entirely in the western 

strip of the island, and where 97% of Taiwan's 21.4 million people live. This results in a 

high population density of 590 persons per square ltilometre, the second highest 

population density in the world (after Bangladesh) (McBeath 1998:3-4; Ministry of 

Interior 1998:45-46). In 1997, population densities were 1,258 persons per 1m2 in the 

north, 524 persons in the central region, 63 1 persons in the south and only 75 persons in 

the east Taiwan (Ministry of Interior 1997: 46). 

Figure 3.1 Map of Taiwan 



A11 of this has enormous consequences for residential construction. In particular, Taipei 

City, ICaohsiung City and other cities have much greater density than rural areas s ~ ~ h  as 

Ilan County and other counties (Table 3.2). The huge differences in population density 

between rural and urban areas encouraged the government to implement stricter and 

tighter construction regulation such as volume control (Construction and Planning 

Administration 1993:2). Floor space in city was to be reduced and it was hoped that 

high density ratio and congestion would be lessened. 

Taipei County 
Ilan 
Touyuan 
Hsinchu 
Miaoli 
Taichung 
Changhua 
Nantou 
Yunlin 
Chiai 
Tainan 
Kaohsiung 
Pingtung 
Taitung 
Hualien 
Penghu 
Chilung City 
Hsinchu City 
Taichung City 
Chiai City 
Tainan City 

2. Taipei City 

Table 3.2 Area, , population and density in counties and cities, 1997 
County & City 

1 .Taiwan Province 

However, employment opportunities and social amenities attracted people to the cities 

and expedited rapid urbanization, which in turn caused an even greater attraction of 

population to the city. Rapid population growth resulted in traffic congestion and 

pollution. Accordingly, the government also planned to increase the land in suburbs or 

new townships and improved transportation links between city and suburb to stall the 

population growth in the city (Chen 1999:297; CHCMC 1991:95-105; Ministry of 
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13. ~ a o h s i u n ~  City I 153.6029 

Area 
(Km2) 

35580.777 

Source: Department of Statistics, Ministry of the Interior (DSMI) 1998: p52-53 Table 14 
1436142 

Population 

17648681 

9349.71 

Population Density 
(Persons per Km2) 

496.02 



Interior 1997: 45). 

The traditional liousehold of extended family evolved to smaller family units. As a 

result, the household size shrank from 5.53 persons per household in 1956 to 3.33 

persons per household in 2000 (Table 3.3) (DGBAS 1993: 17). While family unit sizes 

gradually increased, demand for square meters per person grew even more rapidly until 

the impacts of the Peak were felt. 

Table 3.3 Po~ulation. 1956-2000 

Source: 
1. DSMI 1998: p50 Table 13 
2. DGBAS v422 March 2001 : p7 Table 2-1 

Year 

Taiwan is in an earthquake zone, therefore building codes require high design standards 

(Construction Technique Regulation 1990: 152-1 62; AAA 2000: 43-46). A summary of 

serious earthquake activity during 1916-1 999 is depicted in Figme 3.2. The two most 

Population 
(1,000 Persons) 

significant were: 1935, 7.1 magnitude, 15,329 casualties, 29,3 12 buildings damaged; 

and 1999, 7.3 magnitude, 11,043 casualties, 82,238 building damaged (Figure 3.3). The 

earthquake on 21St September 1999 (called 1999 Earthquake) occurred in Nantou 

Household 

Co~mty of central Taiwan, which caused the most damage to residential buildings in 

Taiwan. 

Persons per 
household 



Figure 3.2 The historical record of earthquake magnitudes in Taiwan 
Source: AAA (see Appendix 57 for data) 

Figure 3.3 The number of collapsed buildings in the earthquake 
Source: AA A (see Appendix 57 for data) 

3.3 ECONOMIC DEVELOPMENTS, 1950-2000 

Against this historical, political and demographic background, a review of economic 

developments in Taiwan from 1950 to 2000 is presented. While this study utilizes the 

World Bank categories for Taiwan's developments it is recognised that other studies 

have used different categories. Vogel (1991) argued that the stages of economic growth 

were self-sufficient economy (1 949-1 952), building blocks for industrialization, and 

industrialization for export (1958-1960). Wonoroff (1992) discussed the economic 

development policies and their effects during 1950s, 1960s. Pang (1 992) suggested that 



state intervention was the main reason for the econoinic success, and the growth periods 

were prior the late 1950s, the turning point of Taiwan's economic development in the 

period 195 8-6 1, and after the early 1960s. Kuo (1 992) traced the development by stages 

of import substitution and export promotion. McBeath (1 998) argued that the 

government's policies could be identified in the stages of agricultural modernization, 

import substitution industrialization, the 1950s, export promotion in the 1960s, and 

adjustment of the 1970s and early 1980s. 

The World Bank (1993) differentiated between five main stages in Taiwan's economic 

development. These stages were (i) land reform and reconstruction (1948-52); (ii) 

import substitution industrialization (1953-57); (iii) export promotion (1958-72); (iv) 

industrial consolidation and new export growth (1973-80); and (v) high technology and 

modernization (1981-). While the World Bank's classification sliows clearly the process 

and strategies adopted during the economic development process, developments in the 

1990s (especially the emerging problems of an advanced economy) warrant further, 

separate attention, Accordingly, this thesis describes Taiwan's economic development 

since 1949 in terms of six stages: 

1. Land Reform and Reconstn~ction (1 949-52), 

2. Import-Substituting Industrialization (1 953-57), 

3. Export Promotion (1 958-72), 

4. Industrial Consolidation and New Export Growth (1973-80), 

5. High Technology and Modernization (1 98 1 -90), 

6. Emerging Problems of an Advanced Economy (1990-2000). 

3.3.1 Land Reform and Reconstruction (1949-1952) 

After 1949, Taiwan was extremely short of food and supplies, and the sudden rise in 
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Taiwan's population made shortages even more acute (Vogel 1991). Partly as a result, 

the inflation rate rose to about 500 percent p.a. in the first half of 1949 (Kuo 1992:lO). 

So, other than immediate defence, Taiwan's most urgent taslts in 1949 were to increase 

food production and control inflation (Pang 1992). During this period the government 

implemented three initiatives: land rent reduction, sales of public land and a " land-to- 

the-tiller" program. These programs were welcomed by farmers. Land sold to the 

farmers under these programs accounted for 71 percent of the total area of public and 

private tenanted land (Kuo 1992). The anti-inflation policy included: monetary reform 

to eliminate an inflationary psychology, high interest rate on saving deposits to absorb 

savings, and maintenance of a balanced government budget (Kuo 1992). The policy of 

land reform and reconstruction stabilized society and politics. In addition, it increased 

agricultural production not only for domestic needs but also for exports, enabling the 

government to earn foreign exchange to buy machinery and industrial materials (The 

World Bank 1993). 

3.3.2 Import Substituting Industrialization (1953-1957) 

Throughout the 1950s (and the first half of the 1960s) US aid, which averaged around 

US$ 100 million annually, was essential for Taiwan's reconstruction (Kuo 1992). Such 

aid accounted for 49 percent of public investment in infrastructure (The World Bank 

1993). In addition to the financial assistance, the government received advisors about its 

economic development priority. In particular, these advisors convinced the government 

to relax restrictions on and interventions into the economy which had hampered normal 

business development (The World Bank 1993). 



Nevertheless, Taiwan still encountered a shortage of foreign currency and a current 

account deficit, and relied heavily on foreign aid. So the government decided to develop 

basic industries like textiles, bicycles, electrical fans and agricultural machinery to 

substitute for imports and relieve the growing current account deficits. This formed the 

import substitution industrialization policy of the subsequent period 1953-1 957 (Vogel 

1991 : 15). The government played an important role by directing allocated resources in a 

strategic manner (Pang 1992:36). The first "FOLI~ Year Economic Plan" was introduced 

in 1953-1956 and focused on agricultural and light industry production. The 

government also subsidized some light industries, their production doubling by the end 

of 1950s (The World Bank 1993). 

Taiwan also raised tariffs and even restricted imports to protect the newly developing 

industries at the beginning of the 1950s (Kuo 1992:9; The World Bank 1993). In 

addition, the government's strategies sought to maximize the value-added work done in 

Taiwan and established import priorities that favoured plant, equipment, and raw 

materials in order to build up the local industry. Soon, Taiwan produced its own cotton 

yarn, fabrics, bicycles, flour, cement and other goods as well. Furthermore, increasing 

numbers of small and medium sized companies and entrepreneurs emerged and 

participated in the economic development (The World Bank 1993 : 16 1). 

For a decade the import substitution policy was a success. The average rate of economic 

growth was 7.9% p.a. during 1953-1956 (Co~lncil of Economic Planning and 

Development (hereafter CEPD) 1997:5-7). Besides, an ample stlpply of agricultural 

produce eased inflation and saved valuable foreign exchange formerly spent on 

imported foods (Vogel 199 1 : 15). The industrial sector tripled its production from 

NT$3,369 million in 1952 to NT$10,147 million in 1957 (Pang 1992: 15). In addition, 



the weight of industrial production in GDP increased from 19.7 percent to 25.3 percent 

during 1952-1957, while agriculture prodt~ction declined in relative terms from 32.2 

percent to 27.3 percent (Pang 1992:3 1 ; see Appendix 8). 

3.3.3 Export Promotion (1958-1 972) 

The period of 1958-1961 was a turning point in Taiwan's economic development. By 

the late 1950s, it became clear that the domestic market was too small and saturated 

with goods produced for import substitution. Consequently, the economy became 

increasingly stagnant (Vogel 1991:22-23). Economic growth rate declined from 8-9 

percent in the early 1950s to 6.5 percent in the mid-1950s (The World Bank 1993). In 

addition, despite the effort of import substitution policy, the balance of trade remained 

in deficit. Imports (US$ 212 million) were still greater than exports (US$148 million) in 

1957 (Pang 1992:25). 

A more aggressive and fundamental strategy of export expansion was implemented 

(Kuo 1992:9). Shifting the focus from import substitution to export promotion, the 

strategy opened the domestic market to the world trade and confronted the end of US 

aid by building a strong economic base for Taiwan to defend itself in the long run 

(Vogel 1991:23). A "Nineteen-Point Program of Economic and Financial Reform" was 

announced in 1959. The program involved lifting trade controls and tariffs, abolishing 

multiple exchange rates, avoiding overvaluation of the exchange rate, and reforming the 

tax system to encourage capital formation, production and exports (Kuo 1992; The 

World Bank, 1993). These market-oriented measures encouraged local business to 

operate more efficiently (Woronoff 199 1 :66-67). "The Statute for Encouragement of 

Investment" was announced in 1960, subsidizing private enterprises with tax 

exemptions and deductions and low interest loans provided that they invested in 



production for exports (Woronoff 1992:83). Such efforts reshaped Taiwan's economic 

orientation toward a global marltet (Pang 1992: 163; The World Bank 1993: 154; Vogel 

1991 :23). 

To support private enterprises to compete in the world marltet (Woronoff 1992:82-83), 

Taiwan opened the world's first export-processing zone in Kaohsiung City in 1966, 

exempting manufacturing for export from import tax. Later a second zone was opened 

in Nantzu district near Kaohsiung City and a third in Taichung City (Kuo 1992:15; 

Woronoff 1992:78-79; Vogel 1991 :3 1). During this period Direct Foreign Investment 

(DFI) was also encouraged (CHCMC 1991:74; Vogel 1991). Nearly 80 percent of DFI 

was invested in manufacturing industries, allowing not only the capital but also 

expertise, skills and management from abroad to enhance Taiwan's productivity and 

quality (The World Bank 1993). Importantly, it also strengthened economic ties with the 

rest of the world and enhanced domestic confidence in Taiwan (Vogel 1992:32). 

From 1957 to 1972 Taiwan implemented another four "Four-Year Economic 

Development Plans" (the Second, Third, Fourth and Fifth plans) to fulfil the export 

promotion policy. As a whole, the export expansion strategy was remarkably successful. 

Exports increased almost eighteen-fold during 1958-1972 and created an export surplus 

in 1971 and 1972. The proportion of industrial production in GDP grew from 24.8 

percent to 4 1.6 percent during 195 8-1 972 whereas agricultural production declined 

from 26.8 percent to 12.2 percent in this period. Overall, Taiwan achieved an average 

real GDP growth rate of 11.3 percent p.a. during 1967-73, much greater than the 4.6 

percent p.a. recorded by the high-income economies and the 4.9 percent p.a. achieved 

by the world (Table 3.4). 



Table 3.4 Real GDP growth " 1965-1998 

Period 

1965-1973 

1973-1980 

1970-1980 

1980-1990 

Source: 
1. The World Bank (1 990): 16 1 Table A4, (1995): 165 Table 1, (1999/2000):25 1 Table 1, 
2. DGBAS August 1999:34 Table 7. 

1990-1998 

Significantly, the export expansion policy also helped Taiwan to achieve full 

employment in 197 1. The growth industries in this stage were mostly labom-intensive 

industries, utilizing the abundant labour force available. This in turn contributed to a 

more equitable income distribution, increasing the income of lower income groups and 

providing farmers with income from sources other than agriculture (KLIO 1992). Taiwan 

had the second fastest growth of GDP per capita with the most equitable income 

distribution in the world during 1960-85 (The world bank, 1993; Pang, 19922:21; KLIO 

1992:l). This resulted in a rise in the purchasing power of consumers and increasing 

residential construction. 

Taiwan 

11 .3%b 

9.0% 

10.0% 

7.9% 

3.3.4 Industrial Consolidation and New Export Growth (1973-1980) 

Note: 7 Average Annual GDP Growth   ate, b: Year 1967-1973, ": Year 1965-1980 
6.2% 

Rapid economic growth slowed due to both internal and external factors. Internally, 

infrastructure bottlenecks had begun to appear as the economy grew rapidly during the 

export expansion stage (Vogel 1991:32). Externally, increasing competition from low 

wages countries like the PRC, and other newly industrialized economies (NIEs) meant 

that Taiwan lost its advantages in many labour-intensive industries (The World Bank, 

1993). Furthermore, the oil crisis in 1973 pushed up import costs, and the trade surplus 

from the export expansion stage increased domestic money supply, resulting in high 
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High Income Ecoilomies 

4.6% 

3.0% 

3.2% 

3.1% 

World 

4.9% 

3.4% 

3.6% 

3.2% 

2.1% 2.4% 



domestic inflation. Consumer price inflation soared from 3.0 percent in 1972 to 47.5 

percent in 1974 (Kuo 1992; Pang 1992:28). The combined effect of these internal and 

external factors was low economic growth. The real GDP growth rate declined from 

13.3 percent to 1.2 percent during 1972-1974. Exports declined by about 7 percent 

during 1974-1975 and a net import deficit also re-appeared (Vogel 1991:32; 

Appendices 7 and 9). As well, during the 1970s, Taiwan lost many seats on world 

bodies and reduced diplomatic relations with many countries. The government tried to 

resolve the unfavourable situation by strengthening economic development to increase 

ties with other countries of the world (Vogel 1991). 

Taiwan opted to invest heavily in infkastnlcture to remove the bottlenecks and absorb 

the domestic money supply. The government announced the "1ndustria1 Consolidation 

and New Export Growth Policy", also known as the second import substitution policy 

(The World Bank 1993). Under this program, the government actively p'articipated in 

infi-astructure investments, industrial upgrading and secondary import substitution. 

These activities included the building of highways, an international airport, a harbour, 

and the establishment/further development of petrochemical industries, an integrated 

steel mill, shipbuilding and nuclear power. (Kuo 1992; The World Bank 1993). 

From 1973 to 198 1, two further Four-Year Economic Development Plans (the Sixth and 

Seventh plans) and another Ten Major Public Sector Investment Projects were 

implemented. Annual real GDP growth rate rose to 13.6% in 1976, 10.2% in 1977 and 

13.6% in 1978. Exports increased and the balance of trade was in surplus again in 1976 

after two years in deficit (DGBAS 1999:37; Appendix 9). 



3.3. 5 High Technology and Modernization (1981-1990) 

During the 1980s the government focused on the development of selected high tech 

industries identified as strategic industries including the computer, information, 

biotechnology, electro-optics, machinery and precision instruments, and environmental 

technology industries (The World Bank 1993). This strengthened the competitiveness of 

Taiwan's high tech industries and advanced its economic development. 

High Technology 

The Hsinchu science zone was established in late 1980 to concentrate efforts on high- 

tech industries and to support enterprises involving those industries (Woronoff 1992). 

Taiwan also recruited many overseas Chinese, well trained and educated in the United 

States, to participate in the development of this new vision of high-tech industries 

(Vogel 1991; The World Bank 1993). Taiwan also subsidized the high-tech industries 

allowing tax reductions to companies involved in related research and development 

(R&D) in 1984. Incentives were given to companies to diversify and improve 

production techniques. Venture capital was encouraged. Furthermore, a "Fourteen Major 

Infrastructure Projects" program, including expansion of the energy, telecommunication, 

and transportation networks and the development of water resources and national parks, 

was launched to facilitate high-tech industry (The World Bank 1993). Taiwan 

implemented another three economic development plans in this period coordinating 

industry, finance, science and technology, and human resource policies to consolidate 

the high-tech strategy (CEPD 1997; The World Bank 1993; Kuo 1993). 



High tech industries flourished in the 1980s and became the bulwark of economic 

growth in the 1990s. The production of high-tech industries increased from 24 percent 

of total manufacturing industries prod~lction in 1986 to 37.7 percent in 1996. Traditional 

industries declined fi-om 40.4 percent to 26.4 percent. Exports of technically intensive 

products increased from 18.4 percent of total exports in 1986 to 39.6 percent in 1996, 

whereas labour-intensive low skill products declined from 47.9 percent to 21.5 percent. 

Notably, Taiwan was the third largest producer of computer software and hardware in 

the world in 1994 and 1995, trailing only the United States and Japan (CEPD 1997:30; 

Appendix 1 1). 

An Advanced Economy 

Fast economic growth, an export expansion strategy during 1960s and 1970s and 

advanced economy resulted in a continuous export surplus. This increased the money 

supply and inflationary pressures. It also increased friction with trade partners (Kuo 

1993). Internally, Taiwan had to confront problems including pollution, h g h  wages, and 

manufacturing industries moving overseas. Externally, a growing export surplus, the 

appreciation of Taiwan dollar, competition from newly industrialized countries with low 

labour costs, and protectionism from trade partners were pressing issues (The World 

Bank 1993). 

In 1982-1985, the eighth Four-Year Economic Development Plan focused on domestic 

problems such as stabilizing the consumer price level and maintaining a reasonable 

income allocation (CEPD 1997:5-7). In 1986-1 989, the ninth Four-Year Economic 

Development Plan focused on liberalizing international trade, improving financial, 

banking and tax systems, modernizing the service sector, environmental protection, and 

encouraging domestic investment and consumption. This Ninth Plan represented a big 



change of government policy with greater emphasis on liberalization of trade, banking 

and political expression. For the first time the government began to place emphasis on 

the domestic investment and cons~~mption, tlie service sector, and environmental 

protection. 

3.3.6 Emerging Problems of an Advanced Economy (1990-2000) 

The export expansion policy created rapid economic growth in Taiwan. However, it also 

caused emerging problems such as infrastructure bottlenecks, service sector neglect, 

deferred consumption, pollution and social problems. Such problems had a major 

impact on the quality of living (Vogel 1991:32; Kt10 1992:15-16; Yu and Wang 

1999: 11 7; CEPD 1997: 18-23). To address these problems, the government implemented 

a Six-Year National Economic Development Plan during 1991-96. It aimed to improve 

the service sector, emphasise domestic development, strengthen the infrastructure, 

narrow the gap between urban and rural areas, and generally improve the quality of life 

(Kuo, 1993). Thus the focus was shifted from export to domestic investment and 

consumption (CEPD 1997:18-23; CHCMC 1991:95-106; Yu and Wang 1999:117). This 

shift had implications for the residential constn~ction industry as will be seen below. 

During decades of rapid economic growth, Taiwan had neglected the problems of traffic 

congestion, strained electricity and communication systems and environmental 

pollution. Only in the late 1980s did these begin to receive attention (Vogel 1991). An 

insufficient public transport system caused serious traffic congestion (DGBAS 1993 :2). 



For decades the government had tightly controlled the baiting system in order to 

stabilize the economy and inflation (Cheng 1990: 13). In particular, the government 

directed credit to specific sectors and firms through public and private banks (The 

World Bank 1993). This resulted in serious distortions. Strict controls on foreign 

exchange hampered the inflow and outflow of capital, hampering enterprises involved 

in export activities (The World Bank 1993). These controls retarded development of 

capital formation and financial markets, a critical situation considering these industries 

had long been neglected and were relatively under-developed during the government's 

export-oriented policy stage. Illegal and informal financial institutions flourished and 

absorbed people's savings, offering higher interest rates than that of banks. This resulted 

in large-scale fraud and disorder in financial markets (Cheng 1990:13; Yu and Wang 

1999:82; CEPD 1997: 18; EIU 1990: 15-16; see section 3.5.1). Furthermore, insufficient 

channelling of domestic savings to consumption and productive investment, coupled 

with a huge export surplus and savings, ca~lsed prices in the stock market and the 

housing market to soar (Yu and Wang 1999:82; EIU 1990:15-16). Calls for 

liberalization escalated, resulting in financial deregulation in the 1980s (see section 3.5). 

The service sector had been neglected during the export-oriented era (Cheng 1990:13). 

Yet this sector had become increasingly important in the world economy. Noting this, 

the government began to shift economic structure from the manufacturing sector to the 

service sector, which increased from 47.3 % of GDP in 1986 to 60.2% in 1995, the 

industrial sector declining from 47.1 % of GDP to 36.3% over the same period (CEPD, 

1997:12; Appendix 8). 

Living quality was neglected while Taiwan focused on economic development. But with 

an advanced economy, people began to call for an improved environment, better 
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housing, sanitation, education and living standards (ICuo 1993; Pang 1992:243). Living 

quality was improving as seen in the growing personal consumption of electricity and 

water. Closely associated with residential improvements, use of electricity per person 

increased from 91.9 KWHIMonth in 1993 to 130.9 KWHIMonth in 2000, and use of tap 

water increased from 9.95 cubic MetersIMonth to 10.52 cubic MetersIMonth (DGBAS 

1999:2,2001:2; Appendix 12). 

People demanded better residential quality e.g. better safety structure,, better design, 

more rooms, better furnishings and a good residential environment (DGBAS 1993 : 1). 

The demand for living quality could also be seen in the growing trend towards larger 

residential units. The Housing Status Survey (1993) indicated that the.residentia1 floor 

space per household increased from 25.59 pings (fF: a basic measurement of building 

floor space in Taiwan equals 3.306 m2) in 1983 to 32.85 pings in 1993 (Table 3.5). 

1 1993 1 32.85 
Source: DGBAS 1993: p15, 16-17 

Table 3.5 Average residential size, rooms and persons in household, 1983-1 993 

Rooms per household increased from 3.66 rooms in 1983 to 4.69 rooms in 1993. 

Average residential floor space per person increased from 5.32 pings in 1983 to 8.04 

pings in 1993 and the room for each person increased from 0.80 roomlper person to 

1.15 roomlper person in this period (Table 3.6). Safety concerns saw a growth in 

reinforced brick structure from 39.45% in 1983 to 52.81% in 1993 while brick 

structures declined from 29.79% to 21.27% in this period (DGBAS 1993: 8). 

Year 

1983 

Average Residential 
Size (Ping) 

25.59 

Average Rooms 

3.66 

Average Persons 

4.58 



Table 3.6 Residential space and rooms per person, 1983-1993 

Cons~lmption and its related industries had not been encouraged in the export-oriented, 

1 1993 1 8.04 

state-directed economy. As consumption was deferred, wealth increased, and so 

Average Rooms per person 
0.80 
0.82 
0.85 
0.87 
0.90 
0.93 
1 .OO 

Year 
1983 
1984 
1985 
1986 
1987 
1988 
1989 

1.15 

consumption began to receive more government attention (Yu and Wang 1999:117; 

Average Space (Ping) 
5.32 
5.52 
5.61 
5.91 
6.26 
6.51 
7.06 

Source: DGBAS 1993: p18 

CEPD 1997: 19-23; Kuo 1992: 16-1 7). It began to increase public investments in order to 

increase domestic demand. The Six-Year National Economic Development Plan 

(1 99 1-1 996) explicitly promoted domestic consumption, (CEPD 1997:7; CHCMC 

199 1 :95- 106). The government also tried to increase consumption by expanding 

consumer credit through increasing the number of financial institutions and introducing 

credit cards (Wu 1985: 11 6; see Section 3.5). 

Increased pollution and a deteriorated living environment were also problems. The 

Housing Status Survey in 1993 reported that 38.5% of people thought noise was a 

problem, while 30.3% thought that air pollution was a problem. Comparable figures 

from a 1989 survey were 27.8% and 19.4% respectively (DGBAS 1993:2). 

Infringements of air and noise pollution standards increased from 19,378 in 1993 to 

26,158 in 2000. Water, dumping and environment sanitary pollution cases also increased 

from 72,807 to 102,200, a growing pollution problem (Appendix 12). In response, the 

government increased inspections of pollution from 594,640 in 1993 to 1,928,743 in 

2000, strong evidence that pollution had become a major problem of an advanced 



economy (DGBAS 2001 :24). 

Fast modernization had resulted in a decrease in family size. The average number of 

persons per household declined from 4.58 persons in 1983 to 4.09 persons in 1993 

(Table 3.7; Section 3.2.3). As the number of small-sized families increased, more 

elderly persons lived alone, thus creating another social problem. Crime and juvenile 

delinquency also rose. Criminal cases increased from 3 19,179 in 1993 to 438,520 in 

2000 (Appendix 12). 

Table 3.7 Numbers of persoi 
I Year I Less than 2 I 3-4 persons 

persons (%) 
17.35 

in residential unit, 1983- 
5-6 persons I More than 7 

1 1993 1 24.09 36.22 

993 
Average 

(%) I persons (%) 

Source: DGBAS 1993, p17 

Persons 
4.58 35.39 

Recognition of these emerging problems precipitated actions to resolve them- such as 

19.15 

financial deregulation and the Six Year National Economic Development Plans. The 

government has also begun to place more emphasis on environmental protection and 

social problems (CEPD 1997:66). 

In summary, Taiwan achieved developed status during the second half of the 2oth 

century. Real GDP growth was twice as much as that of high-income economies and the 

world average. However, associated with an advanced economy, bottlenecks and 

problems emerged such as infrastructure and financial bottlenecks, deferred 

consumption, pollution, and social problems. Consequently, in recent years Taiwan has 
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shifted from the previous emphasis on rapid growth to a new emphasis on domestic 

consumption, environmental protection, and quality of life. All of these phenomena 

were mirrored in the state of residential construction which had long been neglected. 

3.4 THE 1980-1995 BOOM 

Taiwan's economic growth, individual income growth and individual wealth 

accumulation during 1980-1995 are reviewed. This period saw the constnlction Peak. 

The question arises as to whether the economic boom facilitated, or even precipitated, 

the Peak. This question is addressed in Section 6.2 below. 

3.4.1 Real GDP per capita 

Taiwan's GDP per capita increased from US$2,654 in 1982 to US$12,264 in 1995 

(DGBAS 1999: 40). During this period, Taiwan's economy grew faster than most of the 

rest of the world. As Table 3.8 indicates, Taiwan's average annual growth rates of real 

GDP per capita during 1965-1998 were extraordinarily high. Even during the Asian 

economic crisis of 1997-1998, Taiwan still had a 4.7 percent growth rate in GDP per 

capita. 

Table 3.8 Growth of real GNP per capita, 1965-1998 

1 1997-1998 1 4.7% 1.1% 0.1% 
Note: ": Average Annual GDP per capita Growth Rate, b: Year 1968-1973 

Period 

1965-1973 

1973-1980 

1980-1990 

1985-1995 

1996-1997 

Source: 
1. The WorldBank 1993:Table A2, 1995:Table 1, 1997:Table 1, 1998:Table 1, 1999:Table 1 
2. Asian Development Bank 1996, 1997, 2000: Table A2; 
3. DGBAS V86 1999:34, see Appendix 7 

Taiwan " 
8.5%b 

7.0% 

6.5% 

6.5% 

5.3% 

High Income Economies 

3.7% 

2.1% 

2.3% 

1.9% 

2.2% 

World 

2.8% 

1.3% 

1.2% 

0.8% 

1.8% 



This rise in per-capita income enabled Taiwanese to purcliase consumer goods, durable 

goods, and a variety of financial and physical assets including shares, bank deposits, 

and real estate. The lifting of Martial Law in 1987 allowed investment more freely in 

many financial options including direct capital movement of foreign currency or foreign 

investment. As evidence, the outward and inward remittance of foreign exchange was 

up to US$ 3 million per person in 1993 (Kuo 1993). 

3.4.2 The Gap between Saving and Investment 

In the 1980s, there was considerable interest in western economies in the "Twin- 

Deficit" hypothesis and the "Resource Gap", which arose when a nation's domestic 

investment exceeded its domestic saving (Feldstein & Horioka, 1982; Dombusch & 

Fischer, 1990). In Taiwan, the issue was exactly the opposite, in that for much of the 

period of interest, domestic saving exceeded domestic investment. Following Yu and 

Wang (1 999) and others, the analysis can be summarised as follows. 

Gross national product (Y) includes Consumer expenditure (C), Government's 

expenditure (G), Private investment expenditure (I), and Net exports (E-M). Thus, 

Gross national product (Y) is then allocated to Government tax (T), Consumer 

expenditure (C), and Private savings (S): 



'lhereiore, 

(3.3) (C+G) +HE-M=(C+T) +S 

Re-arranging, we obtain: 

(3.4) (S-I) + (T- G) =E-M 

In the familiar Twin-Deficit case, (S-I) is relatively stable, T<G and E<M, so that the 

above equation becomes 

(3 .5)  (I-S) + GBD = CAD 

where GBD=(G-T) is the government budget deficit, 

and CAD=(M-E) is the current account deficit. 

This formulation shows clearly that if the gap (I-S) between private investment and 

private saving is constant, there is a one-to-one relationship between the GBD and 

CAD. 

More generally, we can return to equation (3.4) and interpret the left-hand side of this 

equation as an expression of the total gap between domestic saving and domestic 

investment, with (S-I) being the private gap and (T-G) the public gap. If the total gap is 

positive, it indicates that there is a "surplus' of savings in the domestic economy, and 

this is reflected in a current account surplus on the right-hand side. 



The gap between domestic saving and domestic investment is closely related to net 

export surplus and current acco~lnt surplus (CEPD 1997; Yu and Wang 1999). In 

Taiwan, botli net export and current account underwent a substantial increase during 

1982-1986. Net export surplus increased from 2.1% of GNP in 1982 to 19.3% of GNP 

in 1986 (Figure 3.4), and current account surplus increased from 4.6% of GNP in 1982 

to 21.1 % of GNP in 1986 (Figure 3.5) as well. The saving rate demonstrated a distinct 

peak during 1982-1 990 (Figure 3.6). Total saving (private and government) increased 

from 30.07% of GNP in 1982 to 38.5% of GNP in 1986 and 1987. In the meantime, 

total investment (private and government) declined from 33.85% of GNP in 1980 to 

17.12% of GNP in 1986 (Yu and Wang 1999; Chen 1990; CEPD 1997). 

Figure 3.4 Net export surplus as percentage of GNP 
Source: DGBAS (see Appendix 9 for data) 

Figure 3.5 Current accounts balance as percentage of GNP, Taiwan 
Source: 



1. DGBAS V86 1999.46 Table 14, V94 2001:46 Table 14 
2. CEPD 1997:9 
3. Appendix 7 
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Figure 3.6 Savings and investments as percentage of GNP, Taiwan 
Source: DGBAS (see Appendix 9 for data) 

Consequently, a huge saving gap occurred with a distinct peak dming 1981-1990 

(Figure 3.7). The peak of the saving gap was consistent with that of net export surplus 

(Figure 3.4). In aggregate, a period of savings would be accumulated as an increase in 

wealth. The accumulated saving gap increased approximately to 123% of'GNP in 1991 

(Figure 3.8). 

Figure 3.7 Savings gap as percentage of GNF', Taiwan 
Source: DGBAS (see Appendix 9 for data) 



Figure 3.8 The accumulation of savings gap as percentage of GNP 

There were several reasons for the above gap between domestic saving and investment 

(McBeath 1998:122). First, there were insufficient domestic investment alternatives. 

Second, there was a traditional preference for savings rather than consumption (Yu and 

Wang 1999; Chen 1990: 13; CEPD 1997). Savings not only represent wealth but a more 

secure life. Third, the government budget was typically in surplus (Yu and Wang 

1999:88). Fourth, while the government directed export-oriented policy, consumption 

was not encouraged (Chen 1990: 13). 

The investment rate declined during the early 1980s due to insufficient investment in 

public and private sectors (Kuo 1993: 15). During 1974-1 980, ten major public sector 

investments had boosted domestic investment from 29.09% in 1973 to 39.19% in 1974 

(see Figure 3.6). In 1980, however, those public investments ended and there were no 

further public investments immediately. By 1986, the investment rate had fallen to 

17.12%. In contrast the saving rate experienced a rising trend during the twenty-year 

period from 1967 to 1987. It only began to fall in the late 1980s as the government's 

policy changed from export-orielitation to a focus on domestic consumption. The 

consumption rate of the private sector increased from 46.7% in 1986 to 60.17% in 1999. 
84 



The peak of the macroeconomic saving gap during the 1980s preceded the constniction 

Peak. This raises an important set of questions. Did the macroeconomic factors cause 

the latter Peak? Or did they perhaps facilitate it? Or did they bear no relationship at all 

to the Peak? It is extremely unlikely that macroeconomic factors bore no relationship to 

the Peak, especially as residential constn~ction is an industry that requires large capital 

on both the supply side and the demand side. Without facilitative macroeconomic 

conditions the construction Peak would not have been possible. 

So, given that the macroeconomic conditions either caused or facilitated the Peak, is it 

more likely to be demand or supply oriented? These questions will be explored in detail 

in Chapters Five and Six. In the main, the conclusion drawn will be that the Peak is 

more sulpply-side oriented than demand-side due to conditions that are industry-level in 

orientation rather than macroeconomic. However, the ability to finance this industry- 

level supply-side expansion was facilitated by a complex and favourable set of 

macroeconomic conditions. In particular, a reserve of loanable funds was available to 

the industry from liquidity created in the financial sector by the favourable 

macroeconomic conditions. 

3.4.3 Foreign Reserves 

Given that Taiwan's domestic saving exceeded domestic investment, how was the 

resultant growth in wealth allocated among the various forms of assets? Following the 

withdrawal of the KMT from Mainland China, Taiwan was always under the threat of a 

PRC invasion, so the government kept a substantial stock of liquid foreign exchange 

reserve. Before 1987, individuals and companies were banned from possessing foreign 

exchange (Yu and Wang 1999:86; Kuo 1992: 15). What people earned from export could 
8 5 



only be kept in the government as foreign exchange reserves and exchanged into 

Taiwan dollars. 

Foreign reserve accumulated remarkably from US$ 22.6 billion to US$ 76.8 billion 

during 1985-1987 (see Figure 3.9) and then to US$ 109 billion in 1999. Taiwan has one 

of the largest foreign reserves holdings of any country in the world without any 

significant external debt (Vogel 1991 :39; Yu and Wang 199990). 

Figure 3. 9 Foreign reserves of Taiwan 
Source: CEPD, DGB AS (see Appendix 7 for data) 

Foreign reserve per capita increased sharply from US$ 1,168 to US$ 3,891 during 

1985-1987, nearly 233 percent growth (Figure 3.10). Since the government did not 

allow people to possess foreign currency, the domestic money supply of Taiwan dollars 

from these huge foreign reserves increased sharply (Kuo 1992:15; Yu and Wang 

1999:93-94). Accordingly, disposable income and wealth were extraordinarily high. 

People had to find investment alternatives, for example, bank deposits, the stock market 

or the housing market. These three areas, in particular, experienced huge growth (see 

below). This returns to the question of whether the Peak was caused by this 

macroeconomic condition? This is discussed in detail in Chapters Five and Six. 



Figure 3.10 Net foreign reserves per capita 
Source: DGBAS (see Appendix 7 for data) 

3.4.4 Bank Deposits 

Bank deposits are a measure of people's savings and wealth (Yu and' Wang 1999:88). 

The increase of savings in this period created a growth in bank deposits. The 

government strengthened the security of bank deposits through strict supervision and 

regulation of the financial system. In addition, a convenient postal saving system 

absorbed most savings from thousands of small savers, urban or rural, across Taiwan 

(Kuo 1992:12; Woronoff 1992:76-77; The World Bank 1993). Due to increased 

savings, total bank deposits increased from NT$32,830 billion in 1986 to NT$180,651 

billion in 1999 with average annual increase rates of 20 percent during 1986-1990 and 

14.1 percent during 1991-1 995. The increase of bank deposits also strengthened 

individual liquidity. Real bank deposits per capita (base=1996) increased from NT$ 

230,901 to NT$ 793,057 during 1986-1999 (Figure 3.1 I), almost 243.5 percent growth. 
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Fig 3.11 Real bank deposit per capita and real stock value per capita 
Somce: Central Bank of China (CBC), Taiwan Stock Exchange (TSE) (see Appendices 7 and 13 for data) 

Such growth in financial assets not only facilitated consumers' demand for housing 

loans, but also the ability of developers to secure loans for development'purposes during 

the residential constn~ction Peak. 

3.4.5 The Stock Market 

The stock market provided another option for individuals to invest in when their wealth 

increased. Soaring prices of securities during 1987-1 990 attracted savings to the stock 

market (Yu and Wang 1999:88). This, in turn, created greater nominal wealth. Some 

researchers have argued that the stock market boom dming 1987-1990 was due to huge 

excess savings and domestic money supply (Kuo 1992; CEPD 1997; Yu and Wang 

1999:88). This was because net export surplus increased dramatically in the 1980s (Liu 

1993:141). 

The stock price soared from 944.74 points in 1986 to 11,294.6 points in 1990, nearly 

11-fold (Yu and Wang 1993: 81-82). Real stock value per capita sharply increased from 

NT$ 47,520 in 1986 to NT$ 1,626,908 in 1989 (Figure 3.11). While much of this was 

clearly a speculative bubble, it was indicative of an economic climate which would 



facilitate a housing boom. 

Added to this situation was the appreciation of the Taiwanese currency. The Taiwan 

dollar appreciated rapidly from NT$39.86 to NT$26.89 (relative to US dollar) during 

1985-1990, a 48.2 percent appreciation (CEPD 1997:32; Liu 1993:143). The 

appreciation of the Taiwan dollar accentuated the returns to investments in Taiwan stock 

market, once such returns were exchanged into US dollars or other currencies. This, in 

turn, enticed more speculation and worsened the already excessive domestic money 

supply (Liu 1993 : 147). 

3.5 FINANCIAL DEREGULATION 

Financial deregulation was another focus of the government in the 1980s (Kuo 1992:14; 

McBeath 1998: 164). High savings, a well-performed government fiscal budget, and low 

inflation in the 1980s provided a climate for financial deregulation (Liu 1993:141; Kuo 

1993:14). In addition, huge foreign reserves, fast growth of the savings gap and money 

supply in the 1980s required a more flexible market mechanism of interest rate and 

foreign exchange rate to absorb the h ~ ~ g e  money s~~pp ly  and foreign exchange reserves. 

Accordingly, the government started financial deregulation (Liu 1993 : 141). 

This had implications for the construction industry, as easier access to bank loans 

influenced both a developer's construction capability and a consumer's ability to 

purchase. 

3.5.1 Why was Financial Deregulation Implemented? 

Since 1949, Taiwan had always emphasized industrial development. Very little effort 

was put into the financial sector. It was heavily regulated with controls on interest rates, 



new bank establishment, foreign bank business and foreign exchange. Calls for 

liberalization of the financial sector escalated as the economy grew. 

Under export expansion policy it was believed that financial bottleneck would hamper 

economic development (see Section 3.3.2.6). Foreign exchange was restricted in the 

private sector. This hampered capital flows between countries, impeding economic 

development (The World Bank 1993; Wonoroff 1992; ICuo 1992). Therefore, the 

financial market needed to be liberalized to facilitate fast economic growth in the 1980s. 

With the banking industry strictly regulated, the establishment of new banks was banned 

(Cheng 1990: 13; Li 199 1 : 1). This lack of potential competition resulted in inefficiency. 

Established banks were more interested in collateral accumulation than performance 

(Wu 1985 :60-6 1). The financial system under state protection, intervention and state 

direct-credit resulted in low efficiency, and allocation of credit usually lacked a strong 

performance basis (The World Bank 1993). Informal financial institutions attracted 

deposits with a high interest rate, engaging in illegal credit activities (Cheng 1990:13; 

EIU 1990: 15-16). Meanwhile, consumers began to demand improved bank services and 

new financial products (Hsieh 1991 : 15: Lin 1991 : 16). 

Taiwan had a high net export surplus vis-a-vis the USA in the 1980s and faced pressure 

from the USA to open domestic financial markets in order to balance the trade (Cheng 

1990:13). Restrictions in Taiwan on financial markets, such as restrictioils on foreign 

exchange, capital movements and foreign bank activity and branch establishment, had 

to be gradually dismantled. Furthermore, Taiwan planned to replace Hong Kong as a 

regional financial centre in Asia after 1997. So the government stressed financial 

deregulation, globalisation and free competition to achieve the goal (Liu 1993:139, 



Cheng 1990:14). To become a regional financial centre, Taiwan had to deregulate 

domestic capital markets and create a more competitive financial market (Liu 1993:172; 

EIU 1991 :23). 

3.5.2 Overview of Financial Deregulation 

Financial deregulation in Taiwan started in the 1980s (Kuo 1992; Liu 1993 : 139). As Lin 

(1 990) documents, financial deregulation encompassed the liberalization of prices in the 

financial market (e.g. interest rate, foreign exchange rate), financial administration (e.g. 

establishment of new banks, the establishment of domestic and overseas branches) and 

financial activities. This analysis is consistent with Cheng (1990), Kuo (1991), Hsieh 

(1991), Kuo (1992), Liu (1993), The World ~ a r &  (1993) and Yu and Wang (1999). 

Hsieh (1991) added the listing of Taiwan securities in foreign markets and the listing of 

foreign securities in the domestic market. Liu (1993) added liberalization of cross- 

border capital flow, the establishment of Foreign Currency Call-Loan markets, securities 

and insurance markets. 

Deregulation of Interest Rates and Foreign Exchange 

Liberalization of interest rates was the first step in financial deregulation in Taiwan (Liu 

1993:141; The World Bank 1993:341). In September 1985, interest rate control was 

abolished, giving banks the freedom to adjust lending interest rates to meet market 

demand. In January 1986, deposit categories were reduced, allowing inore freedom of 

banking activities (The World Bank 1993:341; Liu 1993:141). In 1989, the amended 

Banking Law removed all deposit and loan interest rate restrictions and completely 

deregulated interest rates (The World Bank 1993:341; Liu 1993:141). In May 1987, 

foreign exchange controls were largely relaxed, allowing people to hold and manage 

foreign exchange. The maximum amount of outward remittance was expanded to US$ 5 



million and inward was limited to US$ 50,000 in 1987. In 1992, maximum inward and 

outward remittance was expanded to US$ 5 million (Liu 1993: 149). 

Stimzilation of Banking Competition 

After the complete deregulation of interest rates in 1989, the government liberalized the 

banking industry to stimulate competition. This broke the monopoly of 34 then-existing 

banks. In July 1989, the amended Banking Law allowed the establishment of private 

commercial banks (Liu 1993:165; The World Bank 1993:341; Kuo 1993:14; Cheng 

1990:13). The required minimum capital of new bank was NT$ 10 billion (almost US$ 

350 million) (Bank of Taiwan 1990:326). Fifteen new private banks were established in 

1991 and 1992 (Figure 3.12), almost 30.6 percent growth. These new private 

commercial banks were all domestic banks supported by the private sector (EIU 

1992: 19; Appendix 14). They increased competitioil and significantly influenced other 

industries especially the residential construction industry. In addition, the privatisation 

of state-owned commercial banks, in particular, First Commercial Bank, Hua-Nan Bank 

and Chang Hua Bank, were planned (Liu 1993 : 166). 

Figure 3.12 Number of banks in Taiwan 
Source: Shang Hsun Co. (see Appendix 53 for data) 

Also permitted was competition from branches of foreign banks, their engagement in 

savings, trust and long-term lending activities, and securities brokers, dealers and 



underwriters (Bank of Taiwan, 1990:327). Foreign baiilts and branches increased slowly 

from 32 in 1988 to 37 in 1992. Furthermore, domestic banlts were encouraged to set up 

overseas branches to expand their scope and competitiveness (The World Bank 1993; 

Liu 1993 : 167). 

As a result of stimulation of competition, total bank loans increased sharply from NT$ 

2,215 billions in 1988 to NT$ 11,287 billions in 1999 (Central Bank of China 1991 :83, 

1994:91, 1997:87, 1998:87, 2000:87). Average annual growth of real total banking 

loans increased from 19.2 % p.a. during 1978-1987, to 32.3 % p.a. during 1987-1997 

(CPI 1996=100) (Figure 3.13). Significantly, the increase rate of real total banking loan 

was 159 % during 1987-1992, indicating that the performance of the banking industry 

rose through the competition of the new banks. 

Figure 3.13 The real value of total bank loans 
Source: Central Bank of China, CHCII (see Appendix 13 for data) 

Development of Financial Markets 

Due to the rapid economic growth and expansion of trade, the development of financial 

markets such as the money market, capital market and securities marltet was urgent and 

essential. In 1984, the off-shore banking unit (OBU) market was established to 

strengthen international financial activities. Banks within national boundaries could set 



up their OBUs (Liu 1993: 170). In 1988, comprehensive securities companies were 

allowed (The World Bank 1993: 341). The number of brokerage firms dramatically 

increased from 28 in 1987 to 372 in 1990. Followed by rapid growth of the stock 

markets, the number of individual share investment accounts increased drastically from 

630,000 in 1987 to 5 million in 1990 (Liu 1993:156; Section 3.4.5). The stock value 

listed on the Taiwan Stock Exchange swelled from US$ 48 billion in 1987 to US$ 98 

billion by the end of 1990. 

Reform of Regulntovy and Szqewisovy System 

New banks and the expansion of financial activities necessitated reform of the 

regulatory and supervisory systems. The warning and information system, and 

exceptional management equipped with modem technology were designed to prevent 

problematic financial institutions (Lin 1990). In 1985, after experiencing three financial 

institutions' badmptcy, the government strengthened supervision and insurance to 

protect depositors (Lin 1990:8; CHCMC 199 1 :75). In 1988-89, amended Banking Laws 

prohibited informal institutions from taking deposits and authorized more power to 

regulators dealing with informal institutions. 

In summary, Taiwan carried out extensive financial deregulation in the 1980s. Financial 

deregulation facilitated the transfer (mediation) of savings from individual savers to 

investors and it increased competition among banks, leading to very easy credits for 

housing builders. Nevertheless, state-direct credit and intervention in banking activities 

still occurred frequently. For example, selective credit restriction prohibited land and 

construction loans in 1989, but was loosened in 1990. Selective loan controls directly 

affecting residential constn~ction were enforced again in 1992 and relaxed in 1995. 

Such intervention in financial markets distorted the market mechanism and significantly 



influenced residential constnlction and the Peak. 

3.6 THE DYNAMICS OF DEFE D PERSONAL CONSUMPTION 

The formation and effect of deferred personal consumption can be shown in Figure 

3.14. The emphasis on export-oriented manufacturing industries resulted in neglect of 

domestic consumption (Li 1998). Clark (1989:2) argued that high savings, GDP per 

capita and increasing wealth would cawe expanded and upgraded mass consumption. 

Ultimately, the demand for consumption goods increased following the increase in 

people's purchasing power, and demand for public goods also rose both in quantity and 

quality (Chen, 1993 :70). 
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The supply of consumption production was insufficient (Sections 3.3.2.4 and 3.3.2.5). 

To some extent, there was nothing to buy since the discouragement of consumption 

production by the government. Thus, earnings from net export surplus could not be 

spent. On the supply side, the govermnent encouraged export-led policy directing 

capital and resources toward export-led production and repressed consumption 

production with financial control, regulation and policy (Li 1998:24, 40). This created 

an unbalanced development of the economic structure. The government strictly 

regulated unfavoured industries such as the residential construction industry (Li 

1998:25). In June 1973, high-rise buildings over five storeys were forbidden. In the late 

1970s the government prohibited the resale of vacant residential land in urban areas. In 

June 1981, developers were ordered to start construction on vacant land immediately. In 

July 1990, land transaction incremental tax was raised dramatically (CHCMC 1991:74; 

Li 1998: 148). These regulations were specifically enforced to discourage the 

development of the residential construction industry. The same conditions could be seen 

in other consumption sectors such as consumer goods industries and the banking 

industry (Cheng 1990: 13; Kuo 1992: 16). Growth in residential construction increased 

only slightly, compared to that in people's income and wealth. This is evidenced by the 

fact that the average annual increase in residential completions was only 1 . l% during 

1982-1 991. 

Financial restriction was another measure to confine unfavoured industries. The 

government limited the availability of bank loans to building industry (Li 1998: 25). In 

January 1974, construction loans to residential construction were restricted. In February 

1989, a selective credit control on land and development was implemented and, in 

April, the Central Bank of China raised the bank deposit reserve rate to hamper the 

development of the residential constnlction industry. In June 1992, the selective credit 



control on land and development was implemented again (CHCMC 1991:74; Li 

1998:148). Tlie selective restriction of credit to the residential construction industry 

indicates that state direct-credit and intervention restricted the domestic consumption 

industry while enforcing its export policy. 

Furthermore, government intervention was seen not only in the supply-side but also in 

demand-side. It encouraged people to save more and consume less. For example, the 

government maintained high deposit interest rates, allowed tax exemption of interests, 

strengthened the security of bank deposits and provided the postal saving system to 

encourage savings. This was crucial for economic development (Kuo 1992:12; 

Wonoroff 1992:76-77, The World Bank 1993). The government applied regulations to 

restrict consumption. In particular, in August 1980, the government announced that it 

would investigate the income of people who owned more than three houses and would 

fine and claim tax from undeclared incomes, thus discouraging consumers to buy 

houses or other products (CHCMC 1991 :74; Li 1998: 148). 

Consequently, domestic consumption declined even further during the export promotion 

policy (1967-1989) (Yu and Wang 1999:117). Consumption rate declined from an 

average of 77.3% of GNP p.a. during 1967-1969 to 63.9% during 1985-1989. It 

dropped to the lowest point, 60.8%, in 1987. The saving rate increased sharply (Table 

3.9). However, consumption later increased from an annual average 63.9% of GNP p.a. 

in 1985-1989 to 74.9% during 1995-1999 while the saving rate declined (Table3.9). 

Table 3.9 Saving rates and consumption rates, 1967-1999 
(% of GNP pa.) 

Saving Rate 
23.1% 
30.5% 
3 1.9% 
3 1.9% 
35.2% 
28.2% 
24.4% 

Period 
1967-69 
1970-74 
1975-79 
1980-84 
1985-89 
1990-94 
1995-99 

Source: DGBAS v91 2000:p36, see Appendix 9 for data 

Consumption Rate 
77.3% 
69.7% 
68.0% 
67.9% 
63.9% 
71.5% 
74.9% 



This was due to a greater orientation to domestic illvestment and consumption in the 

late 1980s (Kuo 1993: 15-17; CEPD 1997:23; The World Bank 1993: 133-134; Section 

3.4.2). As well, people called for more consumption to achieve better living quality, 

environment, residence, and recreation (Kuo 1993 : 15- 17; CHCMC 199 1 : 99- 106). For 

instance, residential floor space increased. The average residential floor space increased 

from 23 pings (equal 76.0 m2) in 1976 to 40 pings (equal 132.2 m2) in 1998. (DGBAS 

199955). A National Six Years Development Plan during 1991-1 996 emphasized 

domestic consumption and public investment to improve people's living quality, 

including high-speed railways, highways, east-west expressways and mass transport 

systems (Taipei, Kaohisung, Taichung, Tainan, Taoyuan and Hsinchu metropolitan 

areas) and new perimeter cities to ease high population density in city (CHCMC 

199 1 :99-106). National parks, forest parks and scenic recreational parks were located in 

every local county area (16 counties) across Taiwan. The plan also subsidized 

construction and purchase of civil residence and low-income residence (Table 3.10). 

Notably, the subsidies on low-income residences might have helped entice the huge 

development of small units during the Peak. 

Table 3.10 Government subsidies for construction or purchase of residential units 
f 1.000 Households) ,-, 

2. Low Income Residence 
First Home Buyer 
Government Official & Teacher 

Plan 
I Construction 

Labour 
Demolished by Public Construction 

3.  Official and Teacher Residence 
4. Military Family Residence 

New 

1. Civil Residence 66 

Loan Subsidy 
of Purchasing 

36 

It is worthwhile mentioning that Taiwan also had a fairly equal income distribution, 

which saw the emergence of a vast new wealthy bourgeoisie (Pang 1992:243). This 

equal income distribution would increase the pressure of personal deferred 
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Total 

102 
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Source: CHCMC 1990: 105 



consumptions. 

The impact of deferred personal consumption could be seen in two dimensions, the 

normal household goods and income-elastic goods. Deferred personal consumption did 

not increase the consumption of normal household goods, i.e. day-to-day items e.g. 

food, clothing. Foods declined fkom 40.4 % of whole consumption in 1980 to 25.5 % in 

1995 and clothing fell from 7.0 % in 1980 to 4.6 % in 1995 (Table 3.11), indicating that 

those items fell while income increased. 

Year 

2000 
Source: 

24.2 1 3.8 1 25.2 1 4.0 1 11.1 
)GBAS V86, 1999: p 64; V94,2001: p64 Table 3. 

Table 3.11 Proportions of consumptions, 1980-1 998 
(%) 

On the other hand, deferred personal consumption significantly influenced income- 

elastic goods such as luxury, prestige items e.g. real estate, stock, automobiles, antiques. 

House ownership increased from 67.4 % in 1976 to 83.6 % in 1995; automobiles 

increased from 1.5 % in 1976 to 48.0 % in 1995 (Table 3.12); transportation and 

communication increased from 6.7 % of whole consumption in 1980 to 10.0 % in 1995; 

and the stock market boom occurred in 1985-1990. The growth of these luxury and 

prestige items reflected the nature of deferred personal consumption. Other prestige 

goods such as colour TVs, washing machines, air conditioners, videos, and computers 

all had vastly increased sales. 
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Table 3.12 Ownership of durable goods, 1976-2000 

Year 

1976 
1981 
1987 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
Low 
High 

Source: 

Color TV Washing 
Machine 

38.6 
68.9 
81.3 
89.5 
90.4 
91.5 
92.3 
92.8 
93.0 
94.0 
93.9 
97.7 

Telephone 

22.1 
60.9 
87.2 
94.8 
95.1 
96.0 
96.5 
96.7 
97.5 
97.5 
97.6 
98.0 * 

99.0 
IGBAS 2001: p65 Table 4 (V94) 

(%I 
Air 

Conditioner 
3.6 
16.4 
28.7 
52.4 
56.1 
60.7 
64.0 
67.1 
71.7 
73.8 
76.2 
78.9 
79.5 
52:4 
94.6 

Video 

3.8 
37.7 
68.9 
71.2 
69.2 
66.4 
62.2 
58.6 
57.1 
55.2 
50.7 
46.7 
21.7 
68.2 

Computer 

3.6 
9.6 
11.8 
13.6 
15.3 
18.5 
22.6 
28.4 
32.3 
38.9 
46.5 
11.4 
77.9 

Automobile 

1.5 
6.4 
15.5 
33.7 
38.9 
41.1 
45.5 
48.0 
5 1.2 
53.8 
54.5 
54.3 
55.6 
18.3 
81.6 

House 
Ownership 

67.4 
73.3 
78.6 
80.4 
82.8 
81.9 
82.5 
83.6 
84.5 
84.6 
84.6 
84.9 
85.4 
79.2 
91.9 

The question remains as to whether deferred personal consumption was a contributive 

factor to the Peak of residential construction in the 1990s and is investigated in Chapters 

Five and Six. 

3.7 SUMMARY 

This chapter examined the historical background and economic development underlying 

the Peak. Three issues were specifically investigated: the economic boom of 

1980-1995; financial deregulation in the 1980s, and deferred cons~lmption in the late 

1980s. Many strategies were employed to resolve the challenges facing the island. A 

land reform and reconstruction policy (1949-1952) and an import substituting 

industrialization policy (1953-1957) was implemented to increase food production and 

goods and to build up a self-sufficient economy. However, a limited domestic market 

defeated this self-sustenance policy. An export promotion policy (1 958-1 972) was 

adopted, achieving fast economic growth in Taiwan and laying the foundation for 

further economic growth. In many ways, the potential for the Peak lay in the success of 

the development policies. With rising competition from newly industrialized, low labour 

cost economies, Taiwan shifted the focus to high technology and modernization policy 
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(1981-1990). The subsequent rapid economic growth led to both external and internal 

problems (1990-2000). Hence, the govenment shifted the focus from an export 

expansion policy to the domestic market and promoted equal development of industries 

beyond the manufacturing sector. The consequent economic boom during 1980-1995 

was considered potentially related to the Peak. 

Therefore, a further investigation of this period is needed. Real GDP per capita was 

greater than developed economies and the world average. Huge savings gap occurred in 

the 1980s. Export surplus, foreign reserves, bank deposits and the stock market all rose 

sharply. Macroeconomic factors all indicated a fast growth pheiomenon before the 

Peak, but whether this macroeconomic boom precipitated or facilitated the Peak, will be 

investigated in the following chapters. 

Financial deregulation, including liberalization of interest rates and foreign exchange 

restrictions, stimulation of banking competition, deregulation of the financial market 

and reforrn of regulatory and supervisory systems, were expedited in the 1980s. The 

establishment of more new banks from 1991 facilitated easy construction loans. Under 

the export promotion policy, consumption was neglected and disco~lraged in both supply 

and demand sides. The shift of government policy from export orientation to domestic 

development encouraged the consumptions, yet the construction industry did not 

increase production consistently in the 1980s. 



Cheng 1990:14). To become a regional financial centre, Taiwan had to deregulate 

domestic capital markets and create a more competitive financial market (Liu 1993:172; 

EIU 1991 :23). 

3.5.2 Overview of Financial Deregulation 

Financial deregulation in Taiwan started in the 1980s (Kuo 1992; Liu 1993 : 139). As Lin 

(1 990) documents, financial deregulation encompassed the liberalization of prices in the 

financial market (e.g. interest rate, foreign exchange rate), financial administration (e.g. 

establishment of new banks, the establishment of domestic and overseas branches) and 

financial activities. This analysis is consistent with Cheng (1990), Kuo (1991), Hsieh 

(1991), Kuo (1992), Liu (1993), The World ~ a r &  (1993) and Yu and Wang (1999). 

Hsieh (1991) added the listing of Taiwan securities in foreign markets and the listing of 

foreign securities in the domestic market. Liu (1993) added liberalization of cross- 

border capital flow, the establishment of Foreign Currency Call-Loan markets, securities 

and insurance markets. 

Deregulation of Interest Rates and Foreign Exchange 

Liberalization of interest rates was the first step in financial deregulation in Taiwan (Liu 

1993:141; The World Bank 1993:341). In September 1985, interest rate control was 

abolished, giving banks the freedom to adjust lending interest rates to meet market 

demand. In January 1986, deposit categories were reduced, allowing inore freedom of 

banking activities (The World Bank 1993:341; Liu 1993:141). In 1989, the amended 

Banking Law removed all deposit and loan interest rate restrictions and completely 

deregulated interest rates (The World Bank 1993:341; Liu 1993:141). In May 1987, 

foreign exchange controls were largely relaxed, allowing people to hold and manage 

foreign exchange. The maximum amount of outward remittance was expanded to US$ 5 



million and inward was limited to US$ 50,000 in 1987. In 1992, maximum inward and 

outward remittance was expanded to US$ 5 million (Liu 1993: 149). 

Stimzilation of Banking Competition 

After the complete deregulation of interest rates in 1989, the government liberalized the 

banking industry to stimulate competition. This broke the monopoly of 34 then-existing 

banks. In July 1989, the amended Banking Law allowed the establishment of private 

commercial banks (Liu 1993:165; The World Bank 1993:341; Kuo 1993:14; Cheng 

1990:13). The required minimum capital of new bank was NT$ 10 billion (almost US$ 

350 million) (Bank of Taiwan 1990:326). Fifteen new private banks were established in 

1991 and 1992 (Figure 3.12), almost 30.6 percent growth. These new private 

commercial banks were all domestic banks supported by the private sector (EIU 

1992: 19; Appendix 14). They increased competitioil and significantly influenced other 

industries especially the residential construction industry. In addition, the privatisation 

of state-owned commercial banks, in particular, First Commercial Bank, Hua-Nan Bank 

and Chang Hua Bank, were planned (Liu 1993 : 166). 

Figure 3.12 Number of banks in Taiwan 
Source: Shang Hsun Co. (see Appendix 53 for data) 

Also permitted was competition from branches of foreign banks, their engagement in 

savings, trust and long-term lending activities, and securities brokers, dealers and 



underwriters (Bank of Taiwan, 1990:327). Foreign baiilts and branches increased slowly 

from 32 in 1988 to 37 in 1992. Furthermore, domestic banlts were encouraged to set up 

overseas branches to expand their scope and competitiveness (The World Bank 1993; 

Liu 1993 : 167). 

As a result of stimulation of competition, total bank loans increased sharply from NT$ 

2,215 billions in 1988 to NT$ 11,287 billions in 1999 (Central Bank of China 1991 :83, 

1994:91, 1997:87, 1998:87, 2000:87). Average annual growth of real total banking 

loans increased from 19.2 % p.a. during 1978-1987, to 32.3 % p.a. during 1987-1997 

(CPI 1996=100) (Figure 3.13). Significantly, the increase rate of real total banking loan 

was 159 % during 1987-1992, indicating that the performance of the banking industry 

rose through the competition of the new banks. 

Figure 3.13 The real value of total bank loans 
Source: Central Bank of China, CHCII (see Appendix 13 for data) 

Development of Financial Markets 

Due to the rapid economic growth and expansion of trade, the development of financial 

markets such as the money market, capital market and securities marltet was urgent and 

essential. In 1984, the off-shore banking unit (OBU) market was established to 

strengthen international financial activities. Banks within national boundaries could set 



up their OBUs (Liu 1993: 170). In 1988, comprehensive securities companies were 

allowed (The World Bank 1993: 341). The number of brokerage firms dramatically 

increased from 28 in 1987 to 372 in 1990. Followed by rapid growth of the stock 

markets, the number of individual share investment accounts increased drastically from 

630,000 in 1987 to 5 million in 1990 (Liu 1993:156; Section 3.4.5). The stock value 

listed on the Taiwan Stock Exchange swelled from US$ 48 billion in 1987 to US$ 98 

billion by the end of 1990. 

Reform of Regulntovy and Szqewisovy System 

New banks and the expansion of financial activities necessitated reform of the 

regulatory and supervisory systems. The warning and information system, and 

exceptional management equipped with modem technology were designed to prevent 

problematic financial institutions (Lin 1990). In 1985, after experiencing three financial 

institutions' badmptcy, the government strengthened supervision and insurance to 

protect depositors (Lin 1990:8; CHCMC 199 1 :75). In 1988-89, amended Banking Laws 

prohibited informal institutions from taking deposits and authorized more power to 

regulators dealing with informal institutions. 

In summary, Taiwan carried out extensive financial deregulation in the 1980s. Financial 

deregulation facilitated the transfer (mediation) of savings from individual savers to 

investors and it increased competition among banks, leading to very easy credits for 

housing builders. Nevertheless, state-direct credit and intervention in banking activities 

still occurred frequently. For example, selective credit restriction prohibited land and 

construction loans in 1989, but was loosened in 1990. Selective loan controls directly 

affecting residential constn~ction were enforced again in 1992 and relaxed in 1995. 

Such intervention in financial markets distorted the market mechanism and significantly 



influenced residential constnlction and the Peak. 

3.6 THE DYNAMICS OF DEFE D PERSONAL CONSUMPTION 

The formation and effect of deferred personal consumption can be shown in Figure 

3.14. The emphasis on export-oriented manufacturing industries resulted in neglect of 

domestic consumption (Li 1998). Clark (1989:2) argued that high savings, GDP per 

capita and increasing wealth would cawe expanded and upgraded mass consumption. 

Ultimately, the demand for consumption goods increased following the increase in 

people's purchasing power, and demand for public goods also rose both in quantity and 

quality (Chen, 1993 :70). 
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The supply of consumption production was insufficient (Sections 3.3.2.4 and 3.3.2.5). 

To some extent, there was nothing to buy since the discouragement of consumption 

production by the government. Thus, earnings from net export surplus could not be 

spent. On the supply side, the govermnent encouraged export-led policy directing 

capital and resources toward export-led production and repressed consumption 

production with financial control, regulation and policy (Li 1998:24, 40). This created 

an unbalanced development of the economic structure. The government strictly 

regulated unfavoured industries such as the residential construction industry (Li 

1998:25). In June 1973, high-rise buildings over five storeys were forbidden. In the late 

1970s the government prohibited the resale of vacant residential land in urban areas. In 

June 1981, developers were ordered to start construction on vacant land immediately. In 

July 1990, land transaction incremental tax was raised dramatically (CHCMC 1991:74; 

Li 1998: 148). These regulations were specifically enforced to discourage the 

development of the residential construction industry. The same conditions could be seen 

in other consumption sectors such as consumer goods industries and the banking 

industry (Cheng 1990: 13; Kuo 1992: 16). Growth in residential construction increased 

only slightly, compared to that in people's income and wealth. This is evidenced by the 

fact that the average annual increase in residential completions was only 1 . l% during 

1982-1 991. 

Financial restriction was another measure to confine unfavoured industries. The 

government limited the availability of bank loans to building industry (Li 1998: 25). In 

January 1974, construction loans to residential construction were restricted. In February 

1989, a selective credit control on land and development was implemented and, in 

April, the Central Bank of China raised the bank deposit reserve rate to hamper the 

development of the residential constnlction industry. In June 1992, the selective credit 



control on land and development was implemented again (CHCMC 1991:74; Li 

1998:148). Tlie selective restriction of credit to the residential construction industry 

indicates that state direct-credit and intervention restricted the domestic consumption 

industry while enforcing its export policy. 

Furthermore, government intervention was seen not only in the supply-side but also in 

demand-side. It encouraged people to save more and consume less. For example, the 

government maintained high deposit interest rates, allowed tax exemption of interests, 

strengthened the security of bank deposits and provided the postal saving system to 

encourage savings. This was crucial for economic development (Kuo 1992:12; 

Wonoroff 1992:76-77, The World Bank 1993). The government applied regulations to 

restrict consumption. In particular, in August 1980, the government announced that it 

would investigate the income of people who owned more than three houses and would 

fine and claim tax from undeclared incomes, thus discouraging consumers to buy 

houses or other products (CHCMC 1991 :74; Li 1998: 148). 

Consequently, domestic consumption declined even further during the export promotion 

policy (1967-1989) (Yu and Wang 1999:117). Consumption rate declined from an 

average of 77.3% of GNP p.a. during 1967-1969 to 63.9% during 1985-1989. It 

dropped to the lowest point, 60.8%, in 1987. The saving rate increased sharply (Table 

3.9). However, consumption later increased from an annual average 63.9% of GNP p.a. 

in 1985-1989 to 74.9% during 1995-1999 while the saving rate declined (Table3.9). 

Table 3.9 Saving rates and consumption rates, 1967-1999 
(% of GNP pa.) 

Saving Rate 
23.1% 
30.5% 
3 1.9% 
3 1.9% 
35.2% 
28.2% 
24.4% 

Period 
1967-69 
1970-74 
1975-79 
1980-84 
1985-89 
1990-94 
1995-99 

Source: DGBAS v91 2000:p36, see Appendix 9 for data 

Consumption Rate 
77.3% 
69.7% 
68.0% 
67.9% 
63.9% 
71.5% 
74.9% 



This was due to a greater orientation to domestic illvestment and consumption in the 

late 1980s (Kuo 1993: 15-17; CEPD 1997:23; The World Bank 1993: 133-134; Section 

3.4.2). As well, people called for more consumption to achieve better living quality, 

environment, residence, and recreation (Kuo 1993 : 15- 17; CHCMC 199 1 : 99- 106). For 

instance, residential floor space increased. The average residential floor space increased 

from 23 pings (equal 76.0 m2) in 1976 to 40 pings (equal 132.2 m2) in 1998. (DGBAS 

199955). A National Six Years Development Plan during 1991-1 996 emphasized 

domestic consumption and public investment to improve people's living quality, 

including high-speed railways, highways, east-west expressways and mass transport 

systems (Taipei, Kaohisung, Taichung, Tainan, Taoyuan and Hsinchu metropolitan 

areas) and new perimeter cities to ease high population density in city (CHCMC 

199 1 :99-106). National parks, forest parks and scenic recreational parks were located in 

every local county area (16 counties) across Taiwan. The plan also subsidized 

construction and purchase of civil residence and low-income residence (Table 3.10). 

Notably, the subsidies on low-income residences might have helped entice the huge 

development of small units during the Peak. 

Table 3.10 Government subsidies for construction or purchase of residential units 
f 1.000 Households) ,-, 

2. Low Income Residence 
First Home Buyer 
Government Official & Teacher 

Plan 
I Construction 

Labour 
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3.  Official and Teacher Residence 
4. Military Family Residence 

New 

1. Civil Residence 66 

Loan Subsidy 
of Purchasing 

36 

It is worthwhile mentioning that Taiwan also had a fairly equal income distribution, 

which saw the emergence of a vast new wealthy bourgeoisie (Pang 1992:243). This 

equal income distribution would increase the pressure of personal deferred 
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consumptions. 

The impact of deferred personal consumption could be seen in two dimensions, the 

normal household goods and income-elastic goods. Deferred personal consumption did 

not increase the consumption of normal household goods, i.e. day-to-day items e.g. 

food, clothing. Foods declined fkom 40.4 % of whole consumption in 1980 to 25.5 % in 

1995 and clothing fell from 7.0 % in 1980 to 4.6 % in 1995 (Table 3.11), indicating that 

those items fell while income increased. 

Year 

2000 
Source: 

24.2 1 3.8 1 25.2 1 4.0 1 11.1 
)GBAS V86, 1999: p 64; V94,2001: p64 Table 3. 

Table 3.11 Proportions of consumptions, 1980-1 998 
(%) 

On the other hand, deferred personal consumption significantly influenced income- 

elastic goods such as luxury, prestige items e.g. real estate, stock, automobiles, antiques. 

House ownership increased from 67.4 % in 1976 to 83.6 % in 1995; automobiles 

increased from 1.5 % in 1976 to 48.0 % in 1995 (Table 3.12); transportation and 

communication increased from 6.7 % of whole consumption in 1980 to 10.0 % in 1995; 

and the stock market boom occurred in 1985-1990. The growth of these luxury and 

prestige items reflected the nature of deferred personal consumption. Other prestige 

goods such as colour TVs, washing machines, air conditioners, videos, and computers 

all had vastly increased sales. 
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Table 3.12 Ownership of durable goods, 1976-2000 

Year 

1976 
1981 
1987 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
Low 
High 

Source: 

Color TV Washing 
Machine 

38.6 
68.9 
81.3 
89.5 
90.4 
91.5 
92.3 
92.8 
93.0 
94.0 
93.9 
97.7 

Telephone 

22.1 
60.9 
87.2 
94.8 
95.1 
96.0 
96.5 
96.7 
97.5 
97.5 
97.6 
98.0 * 

99.0 
IGBAS 2001: p65 Table 4 (V94) 

(%I 
Air 

Conditioner 
3.6 
16.4 
28.7 
52.4 
56.1 
60.7 
64.0 
67.1 
71.7 
73.8 
76.2 
78.9 
79.5 
52:4 
94.6 

Video 

3.8 
37.7 
68.9 
71.2 
69.2 
66.4 
62.2 
58.6 
57.1 
55.2 
50.7 
46.7 
21.7 
68.2 

Computer 

3.6 
9.6 
11.8 
13.6 
15.3 
18.5 
22.6 
28.4 
32.3 
38.9 
46.5 
11.4 
77.9 

Automobile 

1.5 
6.4 
15.5 
33.7 
38.9 
41.1 
45.5 
48.0 
5 1.2 
53.8 
54.5 
54.3 
55.6 
18.3 
81.6 

House 
Ownership 

67.4 
73.3 
78.6 
80.4 
82.8 
81.9 
82.5 
83.6 
84.5 
84.6 
84.6 
84.9 
85.4 
79.2 
91.9 

The question remains as to whether deferred personal consumption was a contributive 

factor to the Peak of residential construction in the 1990s and is investigated in Chapters 

Five and Six. 

3.7 SUMMARY 

This chapter examined the historical background and economic development underlying 

the Peak. Three issues were specifically investigated: the economic boom of 

1980-1995; financial deregulation in the 1980s, and deferred cons~lmption in the late 

1980s. Many strategies were employed to resolve the challenges facing the island. A 

land reform and reconstruction policy (1949-1952) and an import substituting 

industrialization policy (1953-1957) was implemented to increase food production and 

goods and to build up a self-sufficient economy. However, a limited domestic market 

defeated this self-sustenance policy. An export promotion policy (1 958-1 972) was 

adopted, achieving fast economic growth in Taiwan and laying the foundation for 

further economic growth. In many ways, the potential for the Peak lay in the success of 

the development policies. With rising competition from newly industrialized, low labour 

cost economies, Taiwan shifted the focus to high technology and modernization policy 
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(1981-1990). The subsequent rapid economic growth led to both external and internal 

problems (1990-2000). Hence, the govenment shifted the focus from an export 

expansion policy to the domestic market and promoted equal development of industries 

beyond the manufacturing sector. The consequent economic boom during 1980-1995 

was considered potentially related to the Peak. 

Therefore, a further investigation of this period is needed. Real GDP per capita was 

greater than developed economies and the world average. Huge savings gap occurred in 

the 1980s. Export surplus, foreign reserves, bank deposits and the stock market all rose 

sharply. Macroeconomic factors all indicated a fast growth pheiomenon before the 

Peak, but whether this macroeconomic boom precipitated or facilitated the Peak, will be 

investigated in the following chapters. 

Financial deregulation, including liberalization of interest rates and foreign exchange 

restrictions, stimulation of banking competition, deregulation of the financial market 

and reforrn of regulatory and supervisory systems, were expedited in the 1980s. The 

establishment of more new banks from 1991 facilitated easy construction loans. Under 

the export promotion policy, consumption was neglected and disco~lraged in both supply 

and demand sides. The shift of government policy from export orientation to domestic 

development encouraged the consumptions, yet the construction industry did not 

increase production consistently in the 1980s. 



CHAPTER 4 

TAIWAN'S RESIDENTIAL CONSTRUCTION INDUSTRY 

4.6 INTRODUCTION 

This chapter describes the Taiwanese residential constnlction industry. Intense 

urbanization and economic development resulted in a rapid turnover of buildings and 

high growth in the residential constnlction industry. High-rise buildings and reinforced 

concrete (RC) construction comprised the most recent form of residential construction. 

A presale, 'off-the-plan' system, was a common marketing practice in this industry. A 

subcontracting system, construction network, close industrial relationships with other 

industries and flexible changeover between civil engineering will be shown here and in 

Chapter seven to be crucial to the rapid increase of production during the Peak. 

Flexibility in the residential construction industry was enabled by the operation of 

small-scale business units. High financial leverage in the residential construction 

industry was also crucial to the formation of the Peak. Furtherrnore, the earthquake 

factor significantly influenced residential constnlction and it is discussed in this chapter. 

4.2 HISTORY OF THE RESIDENTIAL CONSTRUCTION INDUSTRY 

4.2.1 Post-War Residential Construction 

Housing in Taiwan was mainly supplied by the private sector since the government paid 

little attention to the residential construction industry and had even limited this 

industry's growth (Li 1998:40). Before 1980, only 5 percent of residential units were 

provided by the public sector, whereas 95 percent were supplied by the private sector 

(Chen 1999:154). 



In Taiwan, residential buildings are generally planned and built by developers. A 

developer subdivides the land and also builds residential units by o~~tso~lrcing to a 

general contractor and subcontractors (Chen 1998: 155; Li 1998:59-76; DGBAS 

1998:135, 127). A developer is involved in land development, construction investment, 

sales, and the rental of residential units. Developing is categorized as a real estate 

industry (DGBAS 1998:127). It differs from the constn~ction industry which includes 

civil engineering, building construction, f~~rnishing, and other construction areas 

(DGBAS 1998:126). Government construction regulations require construction to be 

undertaken by a licensed contractor (Article 14 consti-uction regulation summary 

1998:2; Li 1998:74). The Peak is most intimately related to the initiating role of 

developers, this Chapter focusing on developers. 

Traditional residences were low bungalows built of timber and brick. These houses were 

very simple and not many buildings remain (CHCII 1994: 4). During the Japanese 

colonisation, civilian residences were bungalow-style or two floor buildings built of 

brick with a clay roof. However, after the war, due to rapid population growth, 

economic development and restoration, the low-density bungalows and row houses 

were demolished and replaced by high-density (i.e. high-rise) buildings. 

The development of modem residential construction can be roughly described as 

occurring from late the 1940's onwards. The residential building industry was small 

scale and unimportant. Developers and builders were self-employed or worked in family 

companies. Most people built their own residences. Residential constructions consisted 

mainly of 1-2 floors, and construction techniques and materials were simple, materials 

mostly brick and tiles (CHCII 1994: 4-5). Transactions in the residential constn~ction 

market were sporadic. Residential units were sold to middle or low-income classes 



(Chang 1991: 42; Ho Wang Co. 1997:262) and most were small units (two bedrooms, 

one lo~nge,  kitchen and bathroom at the rear). 

After 196 1, specialized construction companies emerged as corporate organisations. The 

first such company, known as Kuo Tai Constnlction Company (!E@$$@gg), was 

established in September 1964, The Hua Mei Construction Company (%%@Egg) was 

established later in September 1965. Most existing developers joined and established 

the Taipei Constnlction Association in July 1969 to consolidate the cooperation in this 

industry. After 1965, reinforced concrete apartments blocks of four storeys emerged 

mostly in the city and were sold to middle or high-income families (Chang 1991:42). 

Floor space of residential units-consisting of three bedrooms and two lounges- increased 

to more than 30 pings. Materials were mainly reinforced brick and concrete with 

alumini~lm window frames. Residential development changed from individual and 

single development to complex and compo~md development. In addition, residential 

construction became more commercialised (CHCII 1994:4-5). 

In the 1970s, the presale system and high-rise flats emerged. The presale system 

prevailed from 1973, dramatically changing transactions in the residential market 

(Chang 1991 :43; Ho Wang Co. 1997:262). High-rise buildings (flats or apartment) with 

larger unit floor space and equipped with an elevator, better facilities and sanitary 

engineering appeared in some good locations. The development of flats of more than 

five floors emerged. The world oil crisis in 1973 caused inflation and soaring housing 

prices. Consequently, the government restricted the residential constnlction industry by 

prohibiting the constnlction of buildings over five floors in order to stabilize prices and 

inflation (CHCMC 1992:74). The policy seriously damaged this industry, causing many 

developer bankruptcies (CHCII 1994:5-6; Chang 1991 :43). This was exacerbated by the 



government's prohibition of mortgage and bank loans to the residential constnlction 

industry in January 1974. In November 1974, the restriction oil high-rise construction 

was lifted and development started again. 

City apartments were mainly seven floor buildings, and often more than ten floors in 

buildings facing a main road. In suburban areas, four and five floor buildings were the 

norm. Following the second world oil crisis in 1979, anticipated inflation led to active 

investment in property, high-rise buildings flourishing again. Most residential buildings 

were now more than ten floors partly because of the escalating land price (CHCII:6). 

Though the government adopted policies to limit the industry, it strengthened its 

capacity (Chang 1991 :43). 

In the 1980s soaring housing prices caused more government's intervention. In 1980, 

the government began special tax audits of homebuyers to reconcile 'income with 

purchase price to dampen the residential market. In 1981, a regulation mandating 

immediate development and construction on private vacant land in all cities caused an 

oversupply of residential units and a fall in prices, resulting in nearly 300 companies 

going bankrupt during 1982-1984 (Chang 1991 :44). Most notably, in 1985, a regulation 

on floor space control (volume control) was implemented in Taipei City, but not before 

developers, anticipating the new law, sharply increased approval applications and 

construction (CHCII 1994: 7). 

During 1986-1987 huge savings from net export surplus and foreign reserves flowed 

into the stock market and housing market, precipitating soaring stock and housing prices 

(Yu and Wang 1999: 116-117). The stock market increased from 1000 points in 1986 to a 

high of 12,682 points in February 1990 (Yu and Wang 1999:60). The stock market 



boom help precipitate soaring prices in the residential market (Yu and Wang 1999:59). 

The average price (current value) of residential units in Taipei City increased from NT$ 

67,200 per ping in 1986 to NT$ 368,700 per ping in 1990. The increase in housing 

prices in some places was even higher than this (Yu and Wang 1999:73-74). Due to 

rising land prices, high-rise buildings replaced apartments and became standard in the 

residential construction industry (CPA1998:44). The government worried that soaring 

housing prices might trigger inflation, enforced a selective credit control in late 

February 1989 to restrict development and construction loans to the residential 

construction industry. The policy again dramatically damaged the residential 

construction market (CHCII 1994:7-8). What is clear is that government had little 

concern for either residential consumption or for the residential market and construction 

industry. 

In 1990, the stock market fell from 12,682 points to 2,485 points (qu and Wang 

1999:60). Residential construction was still in recession due to government policy. In 

October 1990, credit control on development and construction was loosened. In 1991- 

1992, fifteen new private commercial banks were established, most of them choosing 

housing and construction loans as an initial basis for business (Li 1998: 104-109; Chen 

1999:105). 

Then, in 1992, the Construction and Planning Administration (CPA) announced that 

volume control regulation would be enforced across Taiwan as opposed to just Taipei 

City. This regulation restricted building floor space in order to control urban density. 

The Taipei municipal government announced that basement floor space would be 

counted in volume control. However, volume control was not enforced across the whole 

of Taiwan until June 1999 (Li 2000:58). It was during 1992-1997 that the Peak 



occurred. As a consequence, huge vacancies appeared in this industry and housing 

prices declined after the Peak (CPA 1999:23; Yu and Wang 1999:150, 164-165; Li 

2000:58-59). Vacancies amounted to more than one million in 1995 (CPA 1999:23), the 

residential market remaining in a trough from 1997 (Li 2000:58-59; Yu and Wang 1999: 

150; CPA 1999:43). 

This was exacerbated by the 1999 earthquake with increased concerns for stn~ctural 

safety and construction quality. In 1999, the government lowered reserve rates and 

subsidized housing loans to boost the housing market (Ho Wang 1997: 263; Tsai 

2000:56; Yu and Wang 1999:170-171) without materially improving the market (Yu and 

Wang 1999:175). Many companies, including listed companies and large firms went 

bankrupt in the mid to late 1990s (Tsai 2000:56; Yu and Wang 1999:165). After the 

1996 Presidential election, the threat of a PRC invasion further suppressed house 

purchases (Yu and Wang 1999: 176). 

In summary, the government gave little s~~ppor t  to the residential constnlction industry 

and even hindered it through policies, regulations, and financial restrictions (Li 

1998:39-40). This is consistent with a development policy focusing on export 

manufacturing industries (Sections 3.3.2.3, 3.3.2.6, 3.5 and 3.6). Frequent bankruptcies 

and exits of developer from the industry are the nonn as a consequence. Nevertheless 

the industry has grown in size. 

4.2.2 Urbanization as a Factor 

Urbanization was especially concentrated in some cities like Taipei City, Kaohsiung 

City, Taichung City, Hsinchu City, Tainan City and Chiai City (Table 3.1; DGBAS 

1993:4; Li 1998:32; Jen Hsiang Co. 1995:280). Areas under city plans increased from 



4347.16 lan2 in 1987 to 4585.98 l a '  in 1998, increasing land availability for 

construction during the Peak (Table 4.1). In addition, land consolidation accelerated the 

completion of road, light and drainage systems, increasing the proportion of land 

immediately ready for construction (Appendix 15). Populations moviiig into cities 

caused high population density and lowered living quality (CHCII 1985:263). Density 

in cities was much greater than in the counties (Table 3.1; Section 3.2.3). Population 

densities were 9349.7 persons per km2 in Kaohsiung City and 9560.3 persons per 1m2 in 

Taipei City. Suburbs around cities developed especially in Taipei, Kaohsiung and 

Taichung Counties. Due to the improvement of the transportation system and 

comparatively low suburban housing prices, more people preferred to work in the city 

but live in the suburbs (Chen 1999:296-300; CHCII 1985:278). The government also 

planned to develop rural areas to relieve the pressure of high urban population density. 

This can be seen in the "Six Years National Construction Plan" which set out to improve 

transportation links between new townships in rural areas to relieve urbanization 

pressures (CHCMC 1991 :95-104). 

Table 4.1 Increase of city planning area, 1987-1998 
Year 

1998 

City Plan Area 

4585.98 
Source: 
1. CPA 1999: p52 Table 3 (Yearbook 1998) 
2. CPA 1993: p44 Table 3 (Yearbook 1992) 



4.2.3 Residential Status 

Traditionally, Taiwanese have set homeownership as their first priority (DGBAS 

1993:l). As a result, Taiwan has always had a high homeownership rate compared to 

other countries. Homeownership was 84.6 percent of families in Taiwan in 1998, as 

opposed to 69.8 percent in Australia, and 44.9 percent in Hong Kong in 1996 (Figure 

4.1). 

Figure 4.1 Comparison of homeownership in Taiwan, Australia and Hong Kong 
Source: DGBAS, ABS, HKRPED (see Appendix 16 for data) 

Homeownership in Taiwan was the highest in developed nations in 1985 (Table 4.2). 

Rentals declined from 14.5 percent in 1979 to 10.1 percent in 1993 (Table 4.3), while 

homeownership increased from 74.6 percent to 81.8 percent. 

Table 4.2 Comparison of homeownership in advanced countries, 1985 
(Percentage) 

Country 
Taiwan 
Australia 
Hong Kong 
Korea 
USA 
Britain 

Source: 
1. Hsieh 1997: p86 Table 5.2 

Homeownership 
78.05% 
69.1% 
34.9% 
53.6% 
62.9% 
48.0% 

Japan 
Germany 
France 
Switzerland 
Sweden 
Canada 

58.2% 
34.3% 
44.7% 
27.9% 
35.2% 
60.0% 



Table 4.3 Rental housing, 1979-1 993 
(Percentage) 

Equally, by international standards, Taiwan has had a high vacancy rate since at least the 

Year 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1993 

1980s. The vacancy rate was 13.29 percent in 1990, compared to the United States with 

Renting 
14.48 
13.75 
14.33 
14.38 
13.68 
13.27 
12.58 
11.41 
11.83 
12.37 
11.93 
10.12 

vacancy rate of 1.5 percent, and a rental residence vacancy rate of 5 percent (Peng and 

Source: DGBAS 1993:p5 Table 4 

Chang 1995:46). Of Australia, Hong Kong and Taiwan, Taiwan has had the highest 

vacancy rate since at least 1980 (Figure 4.2). During the period 1991-1996, vacancy 

rates rose 4.82 percent in Taiwan, but only 0.27 percent in Australia and -0.51 percent in 

Hong Kong. 

Figure 4.2 Comparison of vacancy rates in Taiwan, Australia and Hong Kong 
Source: DGBAS, ABS, HKRPED (see Appendix 17 for data) 

Such high vacancy rates will remain a research challenge. One possibility is that 

developers have either ignored or have little idea of consumers' needs (Ibid:16). For 

example, while average living space per person doubled f?om 7.16 m2 per person in 



1966 to 15.3 m2 in 1980 (Table 4.4) (Ibid 16-33). New residential construction has not 

always followed this trend, apparently contradicting consumer requirements. 

Table 4.4 Changes of residential standard, 1966-1 980 

Year 
Average person1 household 
Average Space 
(m2)/household 
Space Distribution: 
Less than 30m2 (%) 
3 1-60 m2 
61-80 m2 
81-100 m2 

Not available 

Over 100 m2 
Average spacelper person 

Not available 1 3.7 Average rooms/household 
Room Distribution (%) 
1 room 
2 room 
3 room 
4 room 
5 room 
Over 6 room 
Persons per room 

Table 4.4 shows a consistent increase in the average amount of housing stock available 

3.21 
7.16 

per person, consistent with increasing prosperity. One possibility, not suggested 

5.83 
Not available 

Source: CHCII 1985: p33 Table 2-10 

3.16 

17.78 
26.32 
22.29 
16.15 
9.12 
8.34 
1.87 

elsewhere in the literature except Peng and Chang below, is that the demand for higher 

Not available 

13.79 
23.73 
24.71 
18.68 
10.24 
8.85 

Not available 

quality dwellings has meant that the vacant units are obsolescent and are no longer 

really part of the active housing stock. It may also be that taxation regimes prevent their 

demolition and the land being put to more productive use. This suggestion is consistent 

with vacancy rates remaining high for two or more decades of rapid personal disposable 

income growth in Taiwan. 

Apart from definitional problems and the impact of the Peak, Peng and Chang 

(1 995 :54-55) suggested several reasons for this high vacancy rate. These include 

residential units being seen as short-term investments owners preferring to keep the 

residence vacant; owners worried rental disputes and the related renting laws were not 



good enough to protect lessors and preferring to keep the residence vacant, and the 

purchase of a second house or a third house due to increased income, temporary work 

deployment or student accommodation for children. In particular they suggested 

speculative residential construction development in n~ral  areas based on unfulfilled 

potential. This resulted in unsold units and vacancies and developers or landowners 

rushed to constmct to avoid construction regulations (e.g. district plan or city plan) 

ignoring the location and demand. Peng and Chang also suggest that old obsolete 

residences or units without good facilities were left vacant. 

Vacancy rates were relatively high in all cities and counties in the pre-Peak years 1980- 

1992 (Table 4.5, Peng and Chang 1995:54-55). In three major cities, vacancy rates 

increased in Kaohsiung and Taichung cities (CPA 1999:6 1). Taichung City's vacancy 

rate was the highest and fastest, comparing in three cities, from 19.69% to 39.41% in 

1990-1995 (Fig 8.5). Kaohsiung City increased from 16.18% to 21.36% in the same 

period. However, Taipei City's vacancy rate was the lowest and most stable one among 

the three major cities, growing fiom 9.4% to 11.36%. The low vacancy in Taipei City, 

may be related to the different stage of the implementation of the population density 

regulation. The demand in Taipei City may be such that obsolescent units can still find a 

market. 



Chilung City 
Taichung City 
Tainan City 
Kaohsiung City 
Taipei County 
Ilang County 
Taoyuan County 
Hsinchu City 
Hsinchu County 
Miaoli County 
Taichung County 
Changhua County 
Nantou County 
Yunlin County 
Chiai City 
Chiai County 
Tainan County 
Kaohsiung County 
Pingtung County 
Taitung County 
Hualien County 
Penghu County 
Taipei City 
Taiwan District 

Source: Peng and Chang I 

Table 4.5 Average vacancy rates of cities, 1980-1992 

4.3 DESCRIPTION OF RESIDENTIAL CONSTRUCTION INDUSTJW 

4. 3.1 Construction Types 

Average 

Residential Structure type 

Highest City or County 

Several stn~cture types of residential construction are seen in Taiwan, including 

Lowest 

reinforced concrete, steel, steel frame, brick- reinforced, brick and timber structures 

(CPA 1999:26). The traditional type of residential construction structure changed from 

brick structure to reinforced brick to reinforced concrete (CHCII 1994: 1-7). Being safer 

materials, RC and steel structures are now more popular (Construction Research Inc. 

1999:35 Space; CPA 1999:26). Other structural materials such as steel frame, timber 

and brick buildings declined as a very minor part of the whole buildings. RC structure 

of whole buildings increased from 75.1 percent to 86.2 percent during 1982-1998 

(Table 4.6). Steel structure increased from 0.7 percent to 8.3 percent during the same 

period. 



During the Peak most construction was RC stnlcture, comprising 91 percent of all 

Table 4.6 Stnlctural types of constn~ction 

buildings completed in 1995 (CPA 1999:26). Although steel structure (SS structure) 

increased fi-om 3.9 percent in 199 1 to 5.2 percent in 1995, it was still very minor. 

Year 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

Nevertheless steel structure (SS) could be used for both high-rise and low-set buildings 

Source: CPA 1999: p350-353. 

Brick R. 
21.1% 
16.0% 
16.8% 
16.7% 
16.9% 
15.6% 
14.2% 
10.3% 
9.0% 
6.4% 
4.2% 
3.3% 
2.3% 
1.8% 
1.8% 
1.7% 
1.5% 

and it became more important after the earthquake of 1999 (Architect Association 

Affiliate (hereafter AAA) 2000:60; see below). The SS structure also has the advantage 

Timber 
0.1% 
0.4% 
0.3% 
0.3% 
0.1% 
0.1% 
0.1% 
0.1% 
0.1% 
0.0% 
0.2% 
0.2% 
0.1% 
0.1% 
0.0% 
0.1% 
0.1% 

(Percentage) 
Steel F. 
2.9% 
2.8% 
3.5% 
3.3% 
3.5% 
3.9% 
4.8% 
4.9% 
7.1% 
6.4% 
5.3% 
5.9% 
3.8% 
2.1% 
2.6% 
3.9% 
3.6% 

R.C. 
75.1% 
77.3% 
72.5% 
77.3% 
78.7% 
79.4% 
78.7% 
83.3% 
82.5% 
83.1% 
85.6% 
87.8% 
89.0% 
90.9% 
88.8% 
86.0% 
86.2% 

of faster construction (AAA 2000:60; Tsai 1999:6; Pacific Housing Co. 1999:97). 

Brick 
0.0% 
0.3% 
0.0% 
0.0% 
0.0% 
0.1% 
0.1% 
0.0% 
0.1% 
0.0% 
0.0% 
0.2% 
0.3% 
0.0% 
0.1% 
0.2% 
0.3% 

Steel S. 
0.7% 
3.1% 
6.9% 
2.4% 
0.8% 
0.9% 
2.2% 
1.4% 
1.2% 
3.9% 
4.7% 
2.7% 
4.5% 
5.2% 
6.6% 
8.0% 
8.3% 

However SS requires more precise construction such as precise steel joint welding 

(AAA 1999: 60), more sophisticated design and installation, and greater use of skilled 

workers than those of RC structure (Pacific Housing Co 1999:97). Structural material of 

SS such as steel beams and columns are made in plants, with fewer labourers and 

subcontractors required on site. However, partitioning materials associated with steel 

structure were rejected by many consumers (Pacific Housing Co. 1999:98). The 

preference is for brick partition of RC structure due to its soundproofing. 



Most decisively, the costs of SS structure were far more than RC structure, nearly 40 

percent more expensive (Ibid: 98). 

Comparatively, RC was more labour intensive with more labourers and subcontractors 

(Li 1999:6). RC could more readily satisfy the requirement of fast and massive 

production during the Peak due to its simpler and less demanding technique at all stages 

from design to finishing. As well, materials of RC structure such as sand, gravel, water, 

aggregate, cement and re-bar steel were easier to procure than those of SS stnlcture. 

Thus characteristics of RC structures and their production most closely matched the 

strong demand of residential construction during the Peak. This was in respect of 

production process, materials, workers and the constniction network (Construction 

Research Inc. 1999:35;CPA 1999:60). Supporting this view RC structure showed a very 

distinct peak during 1992-1997, consistent with the Peak (Figure 4.3). 

Figure 4.3 Structural types of construction, Taiwan 
Source: CPA (see Appendix 19 for data) 

Reinforced brick construction is now restricted to buildings of three floors or fewer 

(Article 130- 1, Construction Technique Regulation 1990: 186). This contrasts with 

Australia, where brick and brick veneer approvals comprised more than 80 percent of all 



residential approvals ill 1992 (brick as stn~ctural material was only 4 percent of 

completions in Taiwan (Figure 4.4)). As opposed to this, RC approvals were less than 9 

percent of all residential approvals in Australia in 1992 (Figure 4.5). 

90% 

Figure 4.4 Comparison of brick construction between Taiwan and A~lstralia 
Source: CPA, ABS (see Appendices 19 and 20 for data) 

Figure 4.5 Comparison of reinforced concrete construction between Taiwan and 
Australia 

Source: CPA, ABS (see Appendices 19 and 20 for data) 

High density, high-rise flats and apartments constitute the bulk of residential 

construction in Taiwan. This construction type facilitated the Peak. Row houses or 

median density buildings between 3-4 floors are the second most popular building type. 

Both types usually consisted of the first floor as shop and other floors as residence. This 

led consequences in the earthquake. Low-set houses of 1-2 floors were rare. Buildings 
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over five floors increased from 44.4 percent to 63 percent of total residential 

completions during 1990-1998 (CPA 1999:27). The reason for this trend was the high 

land costs, where developers built as much as possible to lower the unit cost of land and 

other fixed costs (CHCII 1994:7;Taylor 1998:222-223). This differed from Australia 

with a low population density and where houses were the major residential building 

type, with 78.8 percent of whole residential buildings (Appendix 22). However, Hong 

Kong had more high population density buildings with nearly 91 percent of whole 

buildings being flats (Appendix 23). 

Table 4.7 Height of building completion, 1990-1998 

1 1998 
Source: CPA 199 

Residential units with shop at ground floor were popular in Taiwan. The style of 

constsuction was similar with row terrace with three to four floors along the main road 

(see Section 2.3.2.3). Usually, the first floor was designed as a flexible space for shop or 

residence. Having a residential unit as an investment and not just as a residence made 

this kind of unit popular (DGBAS 1993: 1-1 1). Residential with shop increased from 

21.7 percent to 23.8 percent during 1982-1998, while residential units alone declined 

from 50.0 percent to 36.0 percent. Nevertheless, these two types of residential unit 

accounted for 75.6 percent of whole buildings in 1995 (Table 4.8), providing the major 

supply of residential constsuction during the Peak. 

(Percentage: 

(1998 Yearbook): p27 

45M-60M 
4.21% 
6.31% 
5.92% 
4.70% 
8.91% 

11.92% 
11.48% 
8.94% 
9.12% 

7M< 
10.97% 
8.49% 
7.86% 
6.92% 
5.66% 
4.75% 
6.03% 
5.23% 
6.22% 

6OM-75M 
0.95% 
1.98% 
2.45% 
1.76% 
2.06% 
3.56% 
4.74% 
5.34% 
4.15% 

30M-45M 
12.67% 
12.73% 
11.80% 
12.21% 
16.64% 
15.68% 
15.86% 
15.86% 
16.42% 

7M-15M 
44.64% 
40.54% 
41.07% 
40.98% 
33.54% 
32.01% 
31.98% 
31.36% 
30.76%, 

75M-90M 
0.55% 
0.47% 
2.18% 
0.56% 
1.20% 
1.95% 
1.75% 
1.93% 
2.25% 

15M-30M 
25.86% 
28.55% 
27.61% 
32.14% 
30.47% 
29.13% 
27.13% 
28.53% 
30.00% 

>90M 
0.15% 
0.93% 
1.13% 
0.74% 
1.53% 
1.01% 
1.04% 
2.81% 
1.09% 



Table 4.8 Proportion of residential and residential with store in total buildings a, 

Year 

1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

Source: 

Residential 
982-2000 
Residential with Shop Residential & 

Residential with 
Shop 

71.6% 
70.3% 
66.7% 
65.8% 
63.0% 
60.4% 
61.8% 
61.8% 
63.9% 
63.7% 
66.7% 
72.4% 
75.6% 
75.6% 
68.9% 
63.0% 
59.8% 

1. CPA 1999: (Yearbook 1998) p202-203 Table 29, 1998: (Yearbook 1997) p43 Table 23 
2. DGBAS March 2001: v422 p37 Table 9-7 
Note: a: Total building includes residential, residential with shop, factory, office, hotel, 

warehouse, school, hospital, recreation ground, farm and others (CPA 1998:196-201 
Table 28). 

The Eavthqunke ns a Fnctov 

The 1999 earthquake influenced residential constnlction largely in respect of structure 

safety, building type and construction quality. Since Taiwan is located in an earthquake 

area, the government usually raised engineering standards to strengthen structural safety 

(Construction Technical Regulation 1999: 152- 162, 29 1-296). The regulation was 

revised many times to ensure structure safety could withstand earthquakes (Architect 

Association Affiliate 2000:43-46). 

Steel structure had been considered better structure than RC structure with respect to 

strong earthquake resistance, energy saving, less pollution, more usable space and 

relatively fast construction (Li 1999:6). But it also had drawbacks such as higher costs 

illustrated in Table 4.9 that became crucial in the Peak. The cost of Steel Structure was 

estimated at 40 percent more than RC stnicture buildings (Pacific Housing Co. 1999:97- 



Weakness 

Table 4.9 Comparison of structural materials 

Strength 

/ Strength and ( Steel Stnlcture 

Weakness 

RC Stntcture 

1.Steel was elastic and had strong earthquake 
resistance 

2.Short cons&uction period 
3.Bigger span, space and diversified building 

configuration 
4.Steel materials reusable 
5 .Energy saving 
6.Reducing gravel amount used 
7.Less pollution during the production 
8.Structure interface was smaller and more 

space available 
1 .High material and construction cost 
2.Joint welding technique and quality was not 

stable 
3.Vibrating during strong wind and 

earthquake and could not restore while the 
vibration was too big. 

4.Exterior curtain wall glasses broke easily. 

1 .Sound earthquake resistance 

2.Low material and construction cost 
3.Standard construction procedures and 

quality controllable 

2.Materials mostly were not reusable 

3.Massive gavel, timber was used and 
created pollution. 

/ 4 . ~ i ~  pollution during construction 
( processing. 

Source: Pacific Housing Co. 1999: p97 

In 1999, earthquake 921 with a magnitude of 7.3 Richter scale (Section 3.2.3) caused 

82,238 buildings to be fully or partly destroyed. Almost 95 percent of all damaged 

buildings were located in rural areas. Residential buildings accounted for almost 88 

percent of damaged buildings; 52.1 percent were RC structures and 24.4 percent were 

brick structures. Nearly 85 percent of damaged buildings were 1-3 floor, low-density 

buildings. The vast damage of the earthquake revealed massive problems with 

construction quality. Poor construction quality was suspected due to the fast 

construction during the Peak. Under the prevailing construction practices (see below), 

residential construction was comprehensively outsourced to numerous s~lbcontractors, 

and independent workers. This made people question the quality control. After the 

earthquake, structure design, construction quality and construction process were more 

emphasized by both developers and consumers (Tsai 2000:54). The earthquake also 

worsened the impact of high vacancies and overs~lpply. Cons~lmers hesitated to buy the 

completed units, which made the operation of developers more difficult (Tsai 2000:53). 



4.3.2 Residential Construction Industry Commercial Practices 

This section describes the commercial practices of the residential construction ind~~stry 

to understand the background and practical activities of the Peak. 

Presnle 

The presale system (selling "off-the-plan") is the main selling activity in the residential 

construction industry (Peng and Chang 2000: 331-334; CHCII 1994:6;Li 1998:33;Ho 

Wang Co. 1997:264; Jen Hsiang Co. 1995:275). Presale commences when, following 

the approval of a building, the developer started to sell residential units prior to their 

completion. This practice has prevailed since 1973 (Chang 1991 : 43; CHCII 1994:23). 

Presale was volatile in the 1990s, increasing from NT$ 452.1 billion in 1990 to NT$ 

1,372.4 billion in 1992, yet declining to NT$ 227.3 billion in 1999 (Tsai 2000: 54-55; 

Tai Lien Co. 1995:3). Presale allowed the consumer to buy a residential unit via a small 

deposit and instalments (Jen Hsiang Co. 1995:275). Usually, the deposit and instalment 

accounted for 30 percent of the housing price and the other 70 percent was financed by 

a housing loan (Li 1998:92). Consumers could determine the interior division and 

design before the flat was completed and to a limited degree monitor and supervise the 

quality of ongoing construction (Tsai 2000:54-55). Consumers, however, could default 

easily by forfeiting deposits and paid instalments if housing prices fell (Li 1998 : 13 8). 

The presale system advantaged developers. Presale served as a marketing survey; 

developers changing building to meet consumer demands. If the presale was 

unsuccessful, developers aborted the project before construction. A successful presale 

provided funds from consumer deposits and instalments for the developers to construct 

the buildings (Chen 1999: 102-103; Jen Hsiang Co. 1995:275). A high sold- out ratio 

also ensured that a consumer's housing loan would be adequate to reimburse 



development and construction loans when construction was completed (Li 1998:73). 

Banks were keen to lend money in this situation, enabling developers to undertake a 

high financial leverage strategy (Li 1998:79). As a result of these benefits, the presale 

system expanded quickly. 

However contract ambiguity presales caused many arguments between consumers and 

developers. Consumer-builder arguments ranked highest among the annual number of 

complaints during 1992-1 994 (Table 4.10). 

Table 4.10 Numbers of con 
I Year I Total cases 1 Complaints on 

(Housing and 
Non-housing) 

3laints on housing 
Percentage of I Rank in all 

housing 

1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 

total complaints complaints 

Though Li (1998) argued that the prevalent presale system in residential constn~ction 

Source: Li 1998: P84 Table 21 

1717 
3242 
3816 
4143 
4066 
4483 
4575 
4676 
4555 
4333 
3950 
3627 
4338 

caused a sharp residential construction expansion in the early 1990s (Li 1998: 13 1-138; 

151 
20 1 
145 
203 
244 
556 
398 
346 
410 
416 
628 
758 
1198 

Section 2.2.1), his argument is countered in this thesis. Many projects did not rely on 

presale but proceeded with construction, resulting in oversupply and high vacancies (Li 

2000:58-59; CHCII 1993:565). This was especially true because of the rapidity of 

construction required in the Peak. This is evident that the sale rate of presale dropped to 

40 percent or lower in the early 1990s, implying that presale was unsuccessful at least 

during the Peak (Li 1998:138; Jen Hsiang Co. 1995:283). However after the Peak, the 

pre-sale rate declined from 43 percent in 1994 to 27 percent in 1999 (Tsai 2000:55). 



Residential Construction Approval and Completion 

In accordance with construction regulations, a residential building must be approved by 

the authority (Construction Regulation Articles 25,28 & 31 1998: 2). Inspection occurrs 

as the building progresses. After completion, a completion certificate is granted and the 

building becomes legal to use. Therefore, other than design approval and completion are 

the beginning and final stages of construction. Approvals were allowed to lapse or be 

shifted due to external factors such as economic depression, regulation change, 

government policy or financial policy (Lin 1999:94; Chang W.C. 1999:ll). For 

example, approvals of all building were greater and earlier than completions, indicating 

many approvals were abandoned (Figure 2.8). However, during the Peak, this was to a 

degree reversed, residential approvals were earlier but fewer than completions (Figure 

2.4) (Sections 2.3.1.3 and 2.3.2.4). As already indicated this represented those approvals 

of non-residential building that were changed to residential construct'ion. Because 

approvals did not have to be proceeded with, developers usually acquired approval first 

then decided to build or not. Thus, completions are a better measure of the Peak in 

particular. 

The Szibcontracting System 

There are several types of constsuction and subcontracting practices (Nunnally l993:4- 

7) : 

(a) Construction executed by owner's constn~ction force, 

(b) Construction executed by owner management of construction, 

(c) Construction carried out by a general contractor, 

(d) Construction using a designlbuild (tu~mkey) contract, 

(e) Constnlction utilizing a construction management contract. 



These are similar in many ways to practices in Australia but their relative contributions 

may be very different. 

Construction employing an owner's construction force is by large integrated firms 

(Figure 4.6). Owner management of construction is the most common practice in 

Taiwan. Here a developer has his own management staff to manage and hire labour, 

with subcontractors during construction (Figure 4.7; Jen Hsiang Co. 1995:274,288). 

Construction staff I 
Project director * 
Construction L 

Figure 4.6 Construction executed by owner construction forces 
Source: Nunnally 1993:s 

Construction staff ;7- 
Project director r-l 

Figure 4.7 Construction executed by owner-managed constnlction 
Source: Nunnally 1993:s 

However, smaller developers and landowners merely give the work to a general 

contractor and may not form a management team to supervise the construction (Figure 

4.8; Ho Wang Co. 1997:290). For a special facility such as plant or specified 

requirement, construction usually involves a desigdbuild (turnkey) contract, a method 
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rarely used in residential construction in Taiwan (Figure 4.9). In constnlction utilizing a 

constn~ction management contract, the owner signs three separate contracts with a 

designer, a construction manager and construction firms to form a construction force, 

known as Agency Construction Management (Figure 4.10). A professional construction 

manager acts as the owner's agent to direct both the design and construction of a 

building. This is not common in residential constnlction in Taiwan. 

Owner u 
Prime contractor 

Contractor 

work force 

Source: Nunnally 1993, p6 
Figure 4.8 Construction executed by general contractor 

I Designhuild firm I 

Subcontractor u 
Design force 

Fig4.9 Construction executed by a desigdbuild firm 
Source: Nunnally 1993, p6 

Construction force 



Fig 4.10 Construction executed by utilizing a construction management contract 
Source: Nunnally 1993, p7 

Owner 

I 

The most accepted ways of residential construction in Taiwan are owner management of 

constnlction and constnlction by a general contractor (Hsieh 1998:91). Both practices 

provide vast opportunities for the existence and use of a s~lbcontracting system. 

Construction 

manager 

.,,..,.,. ., ,, , , .....,.. ........ ... .... ~. . ........ .. . .. . . . . , . ... .. ... . ....... ........... . 

The s~lbcontracting system includes general contractors, as well as specialty 

subcontractors involved in earthwork, formwork, reinforcing, electricity '& plumbing, 

placing concrete, facilities installation and the furnishing of construction (DGBAS 

1998: 126; Jen Hsiang Co. 1995:274-275). In the conceptual framework of Figure 4.11 

subcontractors are small specialists, material vendors, specialty contractors, trade 

subcontractors and labour-only subcontractors (Hsieh 1998:91-97). They provide design 

inputs, materials supply, prefabrication & pre-assembly, and onsite erection activities to 

a developer or a general contractor. Consequently, the efficiency and effectiveness of 

construction depends on the contractual and behavioural linkages between developers 

and subcontractors. 

- 

Design firm Construction 

firms 
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Demand-Side Economic Objective Supply-side Economic Objective 

Figure 4.11 The subcontracting system 
Source: Hsieh 1998:95 Fig. 1 

Subcontractors involved in specialty work in the constn~ctioi~ process and share some of 

the risks of the whole project. The unstable market conditions and uncertainty, given the 

Taiwanese governments actions, were the overriding reasons for comprehensive 

subcontracting practices (Kale and Arditi 2001 :543). Developers could easily enter this 

industry by outsourcing professional works to specialty s~~bcontractors or to a general 

contractor (Chen 1999: 155; Li 1998:78). The system could expand rapidly in the short 

term. Subcontracting in areas such as residential construction, facility installation, 

electricity, plumbing and furnishings had increased since 1950 (DGBAS 1998:64). 

During the Peak the numbers of residential construction subcontractors increased by 

2,769 and ftlrnishing st~bcontractors rose by 6,614 in the period 1991-1995 (Ibid). The 

former represented structural works and the latter represented completion works, 
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consistent with the Peak. These figures demonstrate the expansion of residential 

construction relied on this subcontracting system. 

Construction Network 

The developer could f~~r ther  expand the subcontracting system to the construction 

network including architects, banks, structural & non-structural materials suppliers, and 

real estate agents. The residential construction industry is a 'leading7 industry 

connecting many other industries as a network (Lin 1999: 49; Ho Wang Co.: 265; Jen 

Hsiang Co. 1995 : 288). Jen Hsiang Co. (1 995 :288) categorized construction networlts 

into upper stream, middle stream and down stream industries. The upper stream 

includes landowners, land brokers, architects, contractor, steel, cement and gravel, and 

other material suppliers. The middle stream is the developer. Down stream includes 

construction management consultants, banks, real estate agents, solicitors, furnishing 

and horticulture specialists, and homebuyers. However, Ho Wang Co (1997:265) had a 

different classification (Figure 4.12). Landowners, land brokers, financial institutes and 

banks are in the upper stream while developers, contractor, suppliers, plumbers, real 

estate agents, construction management consultants and architects are in the middle 

stream. Corporate and individual buyers were down stream. 
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Figure 4.12 Connection of residential construction with other Iiidustries 
Source: Ho Wang Construction Co. 1997:p265 

These categorisations are ultimately arbitrary, relationships between related industries 

are difficult to define as up or down stream when they are closely reliant on one another. 

Therefore, this thesis refers to networks rather than vertical relationships. This is 

consistent with Pietroforte and Tangerini (1999) for whom the construction industry is a 

network integrating independent firms of complementary function into a value- added 

chain. This is similar to the formula of several manufacturing industries (Pietroforte and 

Tangerini 1999:424). The network integrates those complementary functions vertically 

and horizontally to achieve the capabilities of a large integrated firm, but maintains the 

flexibility of smaller firms (Ibid). Accordingly, this constnlction network and its 

members are crucial to the achievement of the Peak. 

In addition, the residential construction industry works closely with other production 

inputs industries for structural materials (steel, cement) and non-structural materials 

(ceramic tile, aluminium window fiame, sheet glass) (Pietroforte and Tangerini 



1999:424; Ho Wang Co 1997:265; Jen Hsiang Co 1995:288). Hence, the residential 

construction industry is often referred to as a leading industry (Lin 1999:49; Lin 

1999:93; Ho Wang Co 1997:268; Peng and Chang 1998:45). The Ministry of the 

Economy estimated a dollar investment of residential constn~ction industry boosts GDP 

by 3.4 dollars in related industries (Ho Wang Co.1997: 263). 

The close links between the residential construction industry and other industries 

provided an opportunity to test the reality of the Peak as it should be reflected in other 

industries. This was found to be the case. 

The civil engineering industry also overlapped with the subcontracting -system. There is 

no clear distinction between many contractors and sulbcontractors in residential or civil 

engineering construction, as they all carry out RC construction, earthwork, forrnwork, 

reinforcing, plumbing & electricity, placing concrete and curing of concretk in structural 

works. However, differences existed in completion works. The Peak attracted a 

changeover of civil engineering contractors and subcontractors to this industry. This 

changeover was significant (DGBAS 1993: 10). On the negative side, the quality of 

residential buildings suffered as the sltills required were not absolutely identical. 

Small Scale Operation 

Developers with fewer than nine employees accounted for 75.8-77.1 percent of total 

developers in the period 1976-1 996 (Table 4.11). The small-scale of operations 

intensified during the Peak, developers with fewer than nine employees increasing by 

330 percent in the period 1991 -1 996. Business units employing fewer than nine persons 

were 76.2 percent of all construction businesses in 1996 (Table 4.12). Construction 

businesses with fewer than nine employees increased 136.7 percent during 1991-1996. 



The average size of subcontractors decreased from 29 employees in 1991 to 18 

employees in 1996 (DGBAS 1998:ll). This is consistent with the World Bank's finding 

(1993: 162) that 93.1% of businesses in the construction industry were small and 

medium sized enterprises (SME's) in 1992. 

Table 4.11 Scale of developers, 1976-1 996 
(Business) 

Table 4.12 Size of business in construction industry, 199 1-1 996 

13326 
10-29 
30-49 
50-99 

100-499 
Over 500 53 

Employee per Business I 1991 - -  - 

Source: 
1. DGBAS 1998: p82-83 (The Report on 1996 Indzistry, Commerce and Service Census: 

Finance, Insurance and Real Estate, Volume 8), DGBAS 1993: p84-85 (1991 Census Volume 
8) 

2. Li 1998: p130 Table 29 

1991 

911 
779 
503 
146 
5 5 
22 
49 
5 
2 

Employment per 
Business 

Less than 5 
5-9 

10-19 
20-29 
3 0-3 9 
40-49 
50-99 

100-199 
200-299 
300-499 

1996 

Construction Volume 5) .  

1981 

960 
402 
243 
82 
3 2 
24 
38 

1996 

4511 
2761 
1537 
365 
105 
5 2 
80 
20 
1 
3 

1976 

410 
184 
111 
36 

26 
17 

(Business) 

Total 

However, small-scale operations of subcontractors working together in different 

1986 

517 
278 
174 
48 
2 1 
8 

23 

(Business) 
Less than 5 1 9900 

construction stages challenged developer efforts to integrate both construction and the 

23336 

ource: DGBAS 1998: p l l  Table 5 (The Report on 1996 Indzistry, Commerce and Service: 
24974 

construction network. With such small-scale business quality control is especially 

48149 

difficult (Hsieh 1998: 91-97). 



Financial leverage 

Developers relied heavily on financial support from banks and necessarily adopted a 

high financial leverage operation, the residential construction industry being capital- 

intensive. (Jen Hsiang Co. 1995:281-282; Li 1998:79; Chen 1999: 102-1 12). Loans for 

developer might be up to 70 percent of land costs and 70 percent of construction costs 

(Li 1998:72, 103-112). During 1990-1998 the average debt rate (Total DebtITotal 

Assets, Jen Hsiang co. 1995:43; Ho Wang Co. 1997:53; Shang Hstm 1999:15) was 59 

percent among listed developers (CPA 1999:43). Some companies had high debt rates 

e.g. the Ho Wang Co. (1997:52) with a debt of 57 -77 percent during 1992-1997 and 

the Jen Hsiang Co (1995:42) with a debt of 70-86 percent. During the Peak, with low 

sale rates and huge increases in constn~ction, developers needed to maintain high 

finanical leverage and relied even more heavily on bank loans (see Section 5.3). This 

was exacerbated by high vacancies, oversupply and unsold inventory. Developers 

shifted development and construction loans to inventory loans while still maintaining 

high financial leverage (Tsai 2000:55; Li 2000:59). In this area precise data are 

confidential and difficult to acquire for research, but over 70 percent of listed companies 

had a debt to asset rate over 50 percent in 2000 (Tsai Hsun Co. 2000:467-503). After 

the Peak, this caused bankruptcy for many companies (CPA 1999:43; Tsai 2000:57). 

4.4 SUMMARY 

Taiwan's residential construction industry has evolved, through the 1900's, from low set 

residential units built of brick to high-rise RC buildings often within large complex 

developments. While Taiwan had higher homeownership than other developed 

countries, but there were also high vacancies. The Peak contributed even more to a huge 

oversupply and high vacancies. 



Government intervention via financial and administrative regulations or policies always 

significantly and negatively influenced this industry. External factors such as the world 

oil crisis and the threat from the PRC had a variety of impacts. As a result, the 

residential industry was and is volatile. 

Recent residential construction was predominantly RC construction structure in the 

form of high-rise flats and apartments, as well as residential units with shop at street 

level. An increasing awareness of stnlcttlral safety requirements for earthquake zones 

influenced structure type and construction design. Presale (sell off the plan) was 

favoured by both developers and consumers. The flexibility of the subcontracting 

system and the construction network enabled fast and massive production in a very 

short time. The close linkage of many related industries and flexible changeover of the 

civil engineering industry also increased the flexibility of production in this industry. 

Due to the uncertainty in the residential market and the operational environment, 

developers and subcontractors kept to very small-scale operations incorporating a high 

financial leverage strategy to reduce risk, low organizational costs and flexibility in 

entering or exiting the industry. 

These commercial practices all coexisted within an uncertain operational environment 

but allowed enormous flexibility and ability to dramatically and rapidly increase 

production as was seen during the Peak. 



CHAPTER 5 

THE PEAK 1991-1996 (I): 

LAND DEVELOPMENT & CONSTRUCTION CREDIT 

AND VOLUME CONTROL REGULATION 

5.1 INTRODUCTION 

A crucial change in the governance of the residential construction industry was the Taiwan 

govemment's announcement of comprehensive enforcement of a "new" regulation in early 

1992. The new regulation, termed the " volume control rate" (g@Z@) reduced by 

considerable amounts, the allowable built floor space per unit area of land (@;f:&~jFEjj3jg). 

Calculations later in this Chapter show potential loss of up to 40%. 

It is argued in this Chapter that in order to avoid those losses in the development potential 

of their land holdings, developers and landowners tried to beat the regulation by rushing 

for building approval and completing constnlction in the grace period allowed before the 

new regulation came into force. 

However, consideration is given to many other interactive factors. This Chapter also (a) 

investigates the events time-line for the Peak; (b) gives examples of the loss calculation 

between new and original regulation; and (c) examines the approval and completion 

pattern of Taipei City, the capital city having already implemented volume control. 

Examining individually all cities and counties in Taiwan suggests that the regulation 



change profoundly affected the residential industry and was perhaps the major factor in 

precipitating the Pealt. Unlilte other suggestions, however, that the volume control 

regulation alone caused the Peak, this Chapter analyses other antecedent factors and does 

so on a citylcounty basis rather than just for Taiwan as a whole. 

Volume control regulation is argued to be a "cause" of the Peak in several articles (Peng 

and Chang 2000: 337; Li 2000:58; Chen 1999: 336; CPA 1999:46, 1993:23; Chu 1998:67- 

88; Chang and Peng 1995, Li 1993). None, however, provides substantial evidence of why 

or how volume control regulation caused the Pealt. Another problem is that when looking 

at the approval data which indicates that the Peak started before volume control regulation 

in 1992. Approvals necessarily lead completions and this needs to be talten into account. 

This crucial element appears to have been overlooked in all other studies. Inspection of the 

events time-line suggests that the loosening, in 1990, of credit restrictions on land 

development and construction encouraged developers and landowners to borrow money to 

both procure land and begin constnlction (Sections 2.3.2.1 and 2.3.2.2). In addition, the 

evidence is that constnlction loans mostly funded by bank loan (see Fig 5.7) were already 

increasing sharply in 1991. Consequently, the announcement of the comprehensive 

implementation of volume control regulation in early 1992 was a bigger threat than just the 

simple loss of potential building floor space under the new regulation. It implied not only 

the possibility of a diminished return on investment with an inability to either raise or 

repay loans. As a result, developers applied for approval under the old shade regulation 

(@&%). A completion period for a building was specified in approval, inside the period 

allowed for completion (Article 30, Construction Regulation Summary 1998:12; Article 

24:ll; Lin 1999:94). 



Consequently it is argued that the Peak was triggered by credit loosening, and intensified 

in both speed and size by an interaction between credit loosening and volume control 

regulation. One important reason for the intensity of the reaction of the developers is seen 

in Chapter Four. The government had a record of using the industry as a short-term policy 

instrument, very much at the industry's expense. Additionally those holdings land but not 

developing during the window allowed would see the value of their land decrease. This 

would be from the more limited value under volume control and the competition from the 

new residential stock created by those developers that moved quickly. Some evidence for 

this argument is that Taipei City already had vol~lme regulation implemented early in 1984, 

and had an associated small peak. Yet it experienced a second mini-peak in 1992 which 

could only be due to credit loosening. Only the financial factor could trigger the increase 

of approvals seen in Taipei City in 1991. In other words there are strong grounds for 

considering the Peak of the early 1990's to be the outcome of both interacting factors. 

5.2 EVENTS AND THE PEAK 

5.2.1 Introduction 

Macroeconomic factors in Taiwan (see Chapter 3) are considered critical but not sufficient 

to explain either the Peak occurring or its timing. This is especially so, as the Peak came 

after the economic boom. Other events or policy need to be considered, so that a holistic 

and events-based research method is required. In other words, the Peak is also treated as an 

event, rather than as just a fluctuation in a time series (Chang 1991:243-246; Sections 

2.3.2.1 and 2.3.2.2). Events for each year prior to the Peak yield a set of potentially 

relevant events. Also emerging from the events time study was a picture of the national 

government consistently targeting and using the industry for macroeconomic and other 
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policy purposes. 

Not surprisingly investigation was focused on finding potential trigger events close to the 

Peak. An examination of all cities and all co~mties was also undertaken to show the picture 

at the detailed local level, other studies having merely examined the Peak and data for 

Taiwan as a whole. In essence, 22 individual peaks were examined rather than just one 

aggregated Peak. The impetus to this approach was the example of Taipei City, which both 

provided a justification of this approach and represents an excellent case to compare to 

other cities and counties. In addition, approvals for all cities and counties were examined 

to confirm the timing of the trigger events precipitating the approval and completion 

peaks. 

Figure 5.1 indicates the methodology followed by of this Chapter. The model starts from 

an analysis of 192 events from 1949 to 2000. Seventy relevant events were identified from 

the original 192. Their time-line ran from 1981 to 2000 in order to identify events 

considered potentially relevant to the Peak. Two events were identified as most relevant to 

the Peak: credit loosening in late 1990 and the vol~lme control regulation announcement in 

early 1992. The relation and effect of credit loosening and volume control regulation are 

then examined. 

It is here that the one of the reasons for considering individual cities and counties is fo~md. 

While the national government forced the issue with its blanket announcement, the 

implementation of volume control was a zone by zone affair in the hands of cities and 

counties. The rates and patterns of implementation varied enormously not only between 

the various cities but also within them on a zone by zone basis. Further examinations of 
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vol~lme control are made with respect to the effect of regulation change and the speed of 

implementation. These were considered affected by three factors: the start time of 

implementation, the rate at which implementation of volume control took place and local 

political interference. The time of implementation and degree of enforcement had the 

potential to affect both time and area to go for approvals and completions under old 

regulation. 

However the regulation change and the speed of its implementation, the national 

government's past behaviour and the actual loss to those not moving quickly heightened 

developers' anticipation and speculation before the new regulation. Consequently, it is 

argued developers reacted to the change by an increased rush for residential approval. In 

addition some other non-residential approvals were also shifted to residential approvals. 

This is less easy to explain (see Figure 5.1). 



Events during 1949-2000 Sr 
Comparing Events with the Peak 

I Identifying Relevant Event to the Peak I 

Identifying Credit Restriction then Loosening 

I 

Identifying Regulation Change G 
I Effect of Regulation Change I 

I 

Time of Implementation Degree of Enforcement 

I 

Regulation Change Sr Local Political 

Period to go for Appmval, 

Completion under Old Regulation 1 
I Anticipation Sr Speculation before New Regulation I 

Area to go for Appmval, Completion 

under Old Regulation I 

Developer React to the Change r-----l 
ifted 

No Completion (II> No Completion 

Peak 

Figure 5.1 Model of causes of the Peak 

5.2.2 Identifying Events and Comparing Events with the Peak, 1949-2000 

It is argued that developers consciously reacted to exogenous events by applying for 

building approval and later deciding whether or not to build. Therefore, approval and 

completion statistics are treated as complementary data sets. Approvals help indicate when 

and why the Peak started and completion is a measure of the actual efforts expended. This 

section examines those events relevant to approvals and completions. 



The literature indicates factors that include the pressure of overs~lpply of houses, the real 

estate cycle, vacancy rate and inefficiency of government implementation of regulation 

(see Section 2.2; Li 1998; Peng and Chang 1995:58, 2000:330; Hsieh T.Y. 1998; Chen 

1999:336; Li 2000:58-59). Very few specifically examine the cause of the Peak. 

Potentially relevant events (192 events) from 1949 to 2000 are s~immarised in Appendix 

66. A long time frame was adopted but it is considered improbable that events prior to 

1970 influenced the Peak. Events in the period 1971-1980 were considered for possible 

long-term impacts but none seemed likely. The magnitude and short duration of the Peak 

suggest proximity of causal circumstances and rendered events before 1.980 as too distant 

to be likely triggers. Consequently, this section summarizes 70 relevant events during 

1981-2000 in Table 5.1. An event time series from A1 to T1 was formed and compared 

with the Peak's timing, pattern and duration (Figures 5.2 and 5.3). Despite the problems of 

approvals as a data source (see Section 2.3.1.2), investigation of the completion Peak 

necessarily starts with approvals, given approvals precede completions by one to two 

years. Approvals started to increase in 1991 and accelerated in 1992. Given the approval 

peak began in 1991, events during, but not restricted to, 1989 need to be especially closely 

examined. 

Table 5.1 Relevant events to the Peak, 198 1-2000 

(Events) 

Year 

198 1 

1982 
1983 

1984 

No. 

A1 
A2 

A3 
B 1 
C l  
C2 
D 1 

Event 

Volume control implemented in Taipei City 
Vacant land must be developed in a limited time, otherwise government could 
buy it at a low stated price 
Special loan was released to ameliorate the difficulty of construction industry 
The restriction on construction loans from 1974 was released 
Regulation restricting land's purpose in each area was enforced in Taipei City 
The regulation of mountain land development and construction was announced 
The encouraging Statute of Architecture Design in non-volume control area was 
announced 

Hypothesized 
Impact on the 

Peak 
Indirect 

Not relevant 

Not relevant 
Not relevant 
Not relevant 
Not relevant 
Not relevant 



1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

Fourteen public sector investmellts were commenced 
The policy to direct the proper development of construction industry was 
ailnounced 
The establishment of real estate agencies was allowed 
Taiwan dollars appreciate dramatically relative to US dollars 
Taiwan stock exchange market index goes over 1,000 points 
The administrative regulation of construction management consultancies was 
announced 
Government land sold by auction 
Martial law terminated 
Foreign exchange liberalized 
The current land value evaluated by government was raised--- in particular the 
current land value increased 67 percent in Taipei City compared to 1978 values. 
The establishment of Securities companies and branches of foreign securities 
companies is allowed. 
Gove~nment paid compensation to landowners to acquire land for public 
facility 
Short and medium term solutions to control soaring housing prices were 
announced 
Regulatory controls on interest rates of loans and deposits abolished 
The establishment of new private banks allowed 
On 28 February, selective credit restrictions on land and construction were 
enforced 
Bank reserve rate raised significantly 
The policy to solve current residential problems announced 
In April, the requirements for new commercial banks were released and 
applications for new banks were accepted. 
National land conference held. 
Land value for rates and current evaluated land value for incremental tax 
remain separate 
Currently evaluated land value substantially raised 
October, selective credit restrictions on land and construction were loosened 
Civil war status with PRC ended 
June, the establishment of 15 new private banks was approved 
In November, bank rediscount rates and reserve rates were lowered for the 
fourth time 
On 3 January, the comprehensive enforcement of volume control was 
announced 
On 4 January, impending volume control implementation caused huge presale 
of residential construction in Changhua City and Yuanlin County 
On 6 January, the definition of volume control rate and construction technique 
regulation had been decided. Basements would be included in volume rates. 
In January, 15 new banks were established and start to operate 
On 15 January, announcement that volume control would be fully enforced in 
Kaohsiung City in mid-November 
On 17 January, further announcement that basement would be included in 
volume rates. The Construction and Planning Administration to revise the 
construction technique regulation to implement volume control. 
In February, with the impending volume control, developers in Changhua 
County rushed for approval. 
On 11 March, although it was announced volume control would be 
implemented gradually in Taichung City, developers rushed for presale and 
residential construction. 
On 12 March, announcement that volume control would be included in city 
planning law 
On 31 March, the Construction and Planning Administration vowed to punish 
developers who rushed for approvals and constructions. 

E l  
E2 

E3 
F1 
F2 
F3 

F4 
G1 
G2 
G3 

H1 

H2 

H3 

I1 
I2 
I3 

I4 
I5 
J1 

J2 
J3 

J4 
J5 
K1 
K2 
K3 

L 1 

L2 

L3 

L4 
L5 

L6 

L7 

L8 

L9 

L10 

Not relevant 
Not relevant 

Not relevant 
Not relevant 
Not relevant 
Not relevant 

Not relevant 
Not relevant 
Not relevant 
Not relevant 

Not relevant 

Not relevant 

Not relevant 

Not relevant 
Indirect 

Negative 

Negative 
Not relevant 

Indirect 

Not relevant 
Not relevant 

Negative 
Positive 

Not relevant 
Indirect 
Positive 

Positive 

Positive 

Positive 

Positive 
Positive 

Positive 

Positive 

Positive 

Positive 

Negative 



Source: 

The World Bank 1993: p154-155,341; CEPD1997: p5-7; CHCII 1993: P555-579; CHCMC 1990:P74-75; 
Ho Wang Co. 1997: P259-260; Yu and Wang 1999:153-179; 11 1 Table 6-2; Chang 2000:34-35; 
Bank of Taiwan 1990:326-327, (V41 no3); CPA 1993: p215-227; AAA 2000: p47-48; 
Tsai 2000: p56; EIU 1991: p15 (No3) 

Positive 

Negative 

Positive 
Positive 

Positive 

Positive 

Positive 

Positive 
Indirect 

Not relevant 
Negative 

Not relevant 
Indirect 
Positive 

Positive 
Not relevant 

Negative 
Negative 

Negative 

Negative 

Indirect 

Not relevant 

Negative 

Negative 

Positive 

Negative 

Not relevant 

1993 

1994 

1995 

1996 
1997 

1998 

1999 

2000 

L11 

L12 

L13 
L14 

L15 

L16 

M1 

M2 
M3 
N1 
N2 
0 1  
0 2  
0 3  

0 4  
0 5  
P1 

Q1 

R1 

R2 

S1 

S2 

S3 

S4 

S5 

S6 

T l  

On 25 April, the Construction and Planning Administration announced that 
volume control would not be colnprehensively implemented on 1 July 1992. 
Instead, the Administration delegated each city planning committee to decide its 
own timetable of volume control implementation. 
On 11 June, selective credit and loan restrictions on land and construction was 
announced 
On 19 June, revised volume control rate was approved 
In June, the regulation that basements should be included in volume control 
rates was passed in Taipei City 
On 4 July, the floor space of basements was included in volume control rates. 
Hence no surplus profits could be made by excessive excavation of basement 
areas. 
On 1 November, announcement that city plan and volume control would be 
comprehensively implemented in all cities and rural counties in Taiwan by 
extending City Plan Law to City and Town Plan Law. In addition, non-city land 
would also be included in City and Town Plan Law. 
In March, the enforcement of basement volume control in Taiwan province was 
announced 
In September, bank reserve rates lowered by Central Bank 
In December, housing loans extended to 30 years by insurance companies 
Construction Technique Regulation increased high-rise building chapter 
Policy of low housing price as NT$ 60,000 per Pings was released 
Regulation of apartment and flat management passed and implemented 
Bank housing loans were extended to 30 years 
Bank reserve rates were lowered and the restriction on housing and construction 
loans was loosened by Central Bank 
Central Bank granted NT$ 80 billions for real estate loans. 
Conferences of national land management and development were held 
PRC manoeuvred missiles test and war game against Taiwan (Chang 2000:34). 
In July, Asian Economy Crisis occurred (Hsieh 1999: 33; Yu and Wang 
1999:153,179) 
Construction companies and listed construction companies went bankrupt i.e. 
Kuan San Group, Jui Lian Co, Lo Chieh Co etc. (Chang 2000: 157-174). 
In October, more listed construction companies such as Kuo Yang Co, Hsin Chi 
Chun Co, Kuo Chan Automobile Co., Central Notes & Securities Co went 
bankrupt (Industry & Commerce Times 1998: 12 Nov p 16) 
On 1 January, announcement that housing loans were subsidized by NT$ 150 
billion. 
On 19 April, hill land slope over 30 degrees was prohibited for construction 
from 2000 
More listed construction companies went bankrupt, e.g. Chien Mei Co, Jen 
Hsiang Co, San Tsai Co, Hsin Yan Co, Huang Pu co, Chin Pi Co, Her Hung 
Group, Han Yang co, and Chieh Lian Co etc 
On 5 July, President Lee's one country two states statement provoked tension 
with PRC 
On 16 June, Volume control regulation comprehensively enforced in all Taiwan 
(Tsai, 2000: 56; Li 2000; 58) 
On 21 Sep, a 7.8 Richter scale earthquake occurred in central Taiwan caused 
heavy casualties and building damage. 
On 18 March, opposition and pro-independent party leader Chen Hsui-Pen 
elected as President of Taiwan (Chang 2000: 34). 



Figure 5.2 Relevant events and the Peak 

Relevant Events 

Figure 5.3 Relevant events associated with the Peak (Floor Space) 

Discussion of Events (1 981 -1 988) 

The relevant events in this period were denoted as Events A-H in Table 5.1.This period 

begins with the Event Al,  the January 1981 implementation of volume control in Taipei 

City, a significant event in Taipei City (See Section 5.4.3.5), but it also created the 

regulation framework that would later help create the Peak. Nevertheless, other than for 
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Taipei City, this framework lay dormant for two decades. Event A2 was designed to urge 

the development of the land while discouraging residential coilstnlction (see section 3.6). 

Events A3 and B1 helped the construction industry due to global recession and difficulty 

in this industry. Event C2 was specific to mountain land and irrelevant to urban land 

throughout Taiwan. Event D 1 increased the flexibility of architecture design. 

Event E3 helped the development of the residential construction industry, while Event F3 

provided construction management and financial arrangement for developers. They were 

not, however, important to the construction industry. Banks preferred to deal directly with 

developers rather than with construction management consultants. Event G2 gave more 

freedom of capital movement inwards and outwards, a factor not directly relevant to the 

Peak. However, Event G3 increased the land transaction incremental tax, thereby 

discouraging land and housing transactions. Event HI  helped the stock market boom (The 

World Bank 1993:341;Yu and Wang 1999:60). However, Event H3 was to repress this 

industry. 

Overall the influence of the events in this period on residential construction either had 

already vanished or was limited in scale. Moreover, these events were not so immediate 

and comprehensive to precipitate the sharp and short Peak. They do, however, show a high 

level of interference in the residential construction industry, usually as a short run tool of 

macroeconomic and development policy. 

Discussion Events (1 989-1 992) 

These were the most likely events in precipitating the Peak. Event 13, on 28 Febn~ary 

1989, the selective credit restriction, specific to land and constnlction, strictly limited the 
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level of bank loans to developers and construction companies. This had a negative impact 

on the industry. Events 11, I2 and J1 were important in freeing competition amongst banlts 

and financial markets, increasing potential lenders to residential constn~ction development. 

Event J5, the October 1990 loosening of the selective credit and loan restrictions on land 

and constnlction, was very significant, especially after the loosening of credit in February 

1989 had already given developers the chance to raise ft~nds from banks. Event I(2 

increased competition in financial markets, Event K3 further loosening credit limitations 

(Section 3.5). 

Events L1 to L16 (except L4 and L12) in 1992 (Fig 5.2; Table 5.1) all suggest that volume 

control was closely related to the increase of residential construction throughout Taiwan. 

However, seeing the response to volume control, the government tried to slow the rush of 

constructions with the land incremental tax raised in order to reduce land transaction and 

speculation (Chu Shang Real Estate 1993:215). Events L10 and L12 were also designed to 

control the rush for construction. Thus the later events of this sequence provide evidence 

of the impacts of the earlier events on construction. They appear not to have succeeded. 

With Event L4, new private banks provided more construction loans with lower interest 

rates, facilitating residential construction (CHCII 1993:560), registered construction loans 

increasing by nearly 90% (CHCII 1993:567). 

Events in this period covered the start and sharp rise of the approval peak and the events 

examined were sufficient to precipitate massive and rapid residential construction. They 

also show the government unable to successfully provide policy for the industry massively 

increasing uncertainty with its stop-go changes. 



Discussion Events (1 993-2000) 

Event M1 further extended volume control to basements in Taiwan province to prevent 

circumvention of the policy intent. Event N2 was designed to keep down low-end housing 

prices, with Event 0 2  extending retail housing loans fiom 25 years to 30 years, both 

relieving the burden of homebuyers. Event 0 3  facilitated developer and consumer loans. 

However, Events PI, Q1, R1, R2, S3, S4 and S6 all had negative implications for the 

residential construction industry (Yu and Wang 1999: 159-1 60). Event S5, finally saw 

volume control regulation enforced throughout Taiwan. Implementation of volume control 

had taken nearly eight years since it was first announced in early 1992. In this later period, 

the approval declined sharply and events were mostly negative towards residential 

constn~ction as government reacted to the Peak. Therefore, events in this period were 

unlikely to have triggered the Peak. 

5.2.3 Events Relevant to the Peak, 1989-1992 

Events in the period 1989-1992 had already been identified as most relevant to the Peak 

with some already discussed in detail. This section further examines their impact on the 

Peak. 

Discussion of Events in 1'989 

The hypothesized impact on the Peak of the events in 1989 has been examined in Table 

5.1. The events in 1989 bore no positive impact to the Peak. 

While events in 1989 were not possible triggers of the Peak, the selective credit control on 

land development and construction Event 13, however, effectively reduced loans to the 

residential construction industry (see Section 5.3). More attention should be paid to its 

subsequent effect. 
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Discussion of Events in 1990 

Only Event J5 suggests a positive impact on the Peak. Event J3 was official routine 

procedure no matter whether the Peak was there or not. Event J4 increased land transaction 

incremental tax, thus, discouraging land transaction. Hence, it was a negative factor to the 

Peak. 

Event J5 occurred immediately before the rise of the approval peak in 1991. This initiative 

enabled developers to buy land and construct buildings with loans and high financial 

leverage (Li 1998:79). However, this event alone would not be able to generate the very 

sharp peaks that occurred in virtually all cities and counties. 

Discussion of Events in 1991 -1 992 

It is likely that only Event K3 had a positive impact in 1991. Event K3 increased the 

money supply of banks and was, therefore, conducive to residential construction. 

Nevertheless, the government still controlled and intervened in bank loans to the 

constniction industry. 

Approvals increased in 199 1, indicating that developers were encouraged. Overall, 

however, the events in 1991 seem not close to the Peak. 

For 1992 all events except L10 and L12 indicated positive impact on the Peak. In 1992, 

events occurred which were largely positive with respect to the Peak and its intensity. With 

approvals rising sharply that year, Events L1-L16 (except L12) were positive to the Peak. 

The major event was L1, the announcement of volume control. On 3'd January the 

Constnlction and Planning Administration (CPA) announced that the volume control 



regulation was soon to be compreheiisively enforced throughout Taiwan. 

The announcement of the volume control regulation in 1992 resulted in an increase in 

approvals. The rapid increase of approvals was so huge that the government tried to 

suppress the rush by implementing antitrust law, restrictions on land and construction 

credit and loans, and even warning of penalties for hasty construction. But the measures 

seemed ineffective in offsetting the Peak, approvals still growing. 

That these two events might have precipitated an approval rush and later completion is 

also partly confirmed by previous research. Chen (1999: 153-154), Li (1998: 103-1 12), 

CPA (1999:47) and Lin (1999:49) argued that financial policy was crucial to the 

-development of the residential construction industry and most developers' funds for 

development and construction were from bank loans, accounting for almost 70 percent of 

total costs. However, little systematic study of that relationship has occurred. 

The CPA (1999:46, 1994:23, 1996:32), Chu Shang Real Estate Co. (1993), Chu (1998), 

and Peng and Chang (1995:45-71) pointed out that the announcement of the 

implementation of volume control regulation caused developers to rush construction 

enormously, resulting in oversupply and high vacancies in the housing market after 1997.. 

This is also consistent with Li (2000:p58-59), Peng and Chang (2000:337), Chou (1999: 

71-76), Hsiao (2000: 120), Chang (1999:11), Chen (1999:336) and CHCII. (1985: 277). 

Yet their researches did not take the financial factor into consideration and also lacked of 

systematic research of that relation between two events. 



None of researchers provides solid evidence to verify these two events as the major 

contributive events of the Peak. Given these two events are considered as the major 

contributive factors to the Peak, pntdent examination and evidence should not be absent. In 

addition, the interaction of these two events to the Peak is not investigated even that both 

events happened so close together. In addition, the events time-line approach found 

volume control implemented in Taipei City in 198 1, a useful example to verify the cause 

of the Peak of Taiwan in 1990s. 

5.3 LAND DEVELOPMENT AND CONSTRUCTION CREDIT ON 

CONSTRUCTION COMPANIES 

This section examines land development and construction credit changes as events linked 

to the Peak. The government manipulated loans to constnlction companies to control 

possible inflation threats. This was usually achieved by tightening or loosening controls on 

bank loans. The Construction and Planning Administration (CPA)(1999: 46-47) suggested 

that monetary policy was effective in controlling the growth of residential construction. In 

particular, when house and land prices soared in 1987-1 989, the government restricted 

land and construction loans to construction companies (CHCMC 1990:85). Not 

surprisingly, the effects were fast and direct and slowed residential constnlction (Ibid:73). 

The effects of the event need to be scrutinized in relatively short time intervals to see the 

precise time of the occurrence, the effects of events being examined in more detail by 

monthly data rather than annual aggregates. Although monthly approvals data exist, few 

researchers have examined them (Peng and Chang 1998:43-64, 2000: 336; CPA1999: 46). 

This section uses monthly approvals as an additional means of indicating the effects of 

loosening land and construction loan. 



The increases of residential approval started in 1991 before the announcement of volume 

control in 1992 (Figure 5.4). In aggregate, the annual increase of residential approvals rose 

from 19.21 million m2 in 1990 to 24.76 million m2 in 1991 (Figures 2.7 and 2.8), but how 

the increase of approvals related to individual events is not evident. 

Month ........... ~ ~ m ~ ~ p ~ t i ~ ~  

Figure 5.4 Monthly approvals of residential unit, 1989-1 992 
Source: CPA (see Appendix 25 for data) 

Monthly residential approvals were stable before March 1991, then rose to a peak in July 

1992 (Figure 5.5). During March 1991 to January 1992, residential monthly approvals 

increased from 1.03 million m2 in March 1991 to 3.49 million m2 in January 1992, nearly 

238.8% growth, based on the loosening of land and construction loans in October 1990. It 

is reasonable to expect developers to spend five months on pre-approval planning such as 

land procurement, architectural design, drawing plan and preparing application 

documentation for approval. In January 1992, when volume control regulation was 

announced, monthly approvals jumped sharply from 2.70 million m2 in February 1992 to 

5.41 million m2 July 1992, nearly 100% growth in five months (Figure 5.5). This suggests 
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the announcement was almost certainly the principal trigger of the sharp increase in 

approvals in January 1992. 
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Figure 5.5 Monthly approvals of residential floor space, 1989-1 999 
Source: CPA (see Appendix 25 for data) 

An approvals peak can be seen during March 1991-May 1996 (Fig~lre 5.5). This event- 

based pattern differs somewhat from the long-term time series or residential market cycle 

fluctuation and argues for the holistic rather than reductionist approach in interpreting 

specific phenomena. 

The effect of credit loosening can be seen from the monthly data of construction loans. 

Construction loans increase slightly from 1987 to 1989, but slow down after the restriction 

of land and construction loans in February 1989. After 1991 constn~ction loans grow 

rapidly (Figure 5.6) but decline sharply from 62.04 percent in March 1989 to 6.76 percent 

in May 1990 due to credit restrictions (Figure 5.7). From then until October 1990 growth 

in construction loans escalates from 10.49 percent to 103.85 percent in July 1992 due to 

another credit loosening event. Given the loosening of credit, the announcement of volume 
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control later in January 1992 can then be interpreted as precipitating a nlsh by developers 

and landowners for approvals and constntctions on previously purchased land. This is 

especially tnle when it is noted that banks provided loans up to 70 percent of land costs (Li 

1998:103-112; Chen 1999:102-111). This also indicates that the Peak was led by 

developers rather than by consumers, since most construction funds were collected from 

bank loans rather than from sales in a short period of time (CPA 1999:46-47; Peng and 

Change 1995: 55). 
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Figure 5.6 Monthly construction loans, 198 1-1 993 
Source: CHCII (see Appendix 27 for data) 
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Figure 5.7 Monthly growth rate of construction loans, 198 1-1 993 



Source: CHCII (see Appendix 28 for Data) 
Note: Comparing to same month in last year 

The restrictions on land development and construction loans in February 1989 included 

forbidding: (a) non-mortgage loans on land, mortgage loans on undeveloped vacant land 

and on those lands transferred more than three times in two years, and (b) mortgage loans 

for purchasing land and construction from exceeding 140% of official current land value in 

February 1989. This level was much lower than the actual land purchase price and 

associated costs (CHCII 1994:292; Li 1998: 192-1 93). These regulations sharply reduced 

the amount of loans and developers were often unable to commence development and 

construction (CHCII 1994:8; CPA 1999:47; CHCMC 1991 :85; Chang 1991 :44; Chang and 

Peng 2000:332). 

In summary, development and construction loans played an important role both before and 

during the Peak. The pattern of residential construction approvals was consistent with that 

of the tightening and loosening of development and construction loans. It is much more 

indicative f these changes than completions which are modified by other events and the 

varying constn~ction periods involved. Monthly (as opposed to annual) approval 

massively reinforces the argument that the approval peak started after the loosening of land 

and construction loans, but before volume control regulation. The implication is that the 

Peak was not solely due to volume control regulation as some authors have suggested 

(Peng and Chang 2000; Chen 1999; Li 2000; CPA 1999 and 1994:23; CHCII 1994; Chu 

1998:84). 



CHAPTER 4 

TAIWAN'S RESIDENTIAL CONSTRUCTION INDUSTRY 

4.6 INTRODUCTION 

This chapter describes the Taiwanese residential constnlction industry. Intense 

urbanization and economic development resulted in a rapid turnover of buildings and 

high growth in the residential constnlction industry. High-rise buildings and reinforced 

concrete (RC) construction comprised the most recent form of residential construction. 

A presale, 'off-the-plan' system, was a common marketing practice in this industry. A 

subcontracting system, construction network, close industrial relationships with other 

industries and flexible changeover between civil engineering will be shown here and in 

Chapter seven to be crucial to the rapid increase of production during the Peak. 

Flexibility in the residential construction industry was enabled by the operation of 

small-scale business units. High financial leverage in the residential construction 

industry was also crucial to the formation of the Peak. Furtherrnore, the earthquake 

factor significantly influenced residential constnlction and it is discussed in this chapter. 

4.2 HISTORY OF THE RESIDENTIAL CONSTRUCTION INDUSTRY 

4.2.1 Post-War Residential Construction 

Housing in Taiwan was mainly supplied by the private sector since the government paid 

little attention to the residential construction industry and had even limited this 

industry's growth (Li 1998:40). Before 1980, only 5 percent of residential units were 

provided by the public sector, whereas 95 percent were supplied by the private sector 

(Chen 1999:154). 



In Taiwan, residential buildings are generally planned and built by developers. A 

developer subdivides the land and also builds residential units by o~~tso~lrcing to a 

general contractor and subcontractors (Chen 1998: 155; Li 1998:59-76; DGBAS 

1998:135, 127). A developer is involved in land development, construction investment, 

sales, and the rental of residential units. Developing is categorized as a real estate 

industry (DGBAS 1998:127). It differs from the constn~ction industry which includes 

civil engineering, building construction, f~~rnishing, and other construction areas 

(DGBAS 1998:126). Government construction regulations require construction to be 

undertaken by a licensed contractor (Article 14 consti-uction regulation summary 

1998:2; Li 1998:74). The Peak is most intimately related to the initiating role of 

developers, this Chapter focusing on developers. 

Traditional residences were low bungalows built of timber and brick. These houses were 

very simple and not many buildings remain (CHCII 1994: 4). During the Japanese 

colonisation, civilian residences were bungalow-style or two floor buildings built of 

brick with a clay roof. However, after the war, due to rapid population growth, 

economic development and restoration, the low-density bungalows and row houses 

were demolished and replaced by high-density (i.e. high-rise) buildings. 

The development of modem residential construction can be roughly described as 

occurring from late the 1940's onwards. The residential building industry was small 

scale and unimportant. Developers and builders were self-employed or worked in family 

companies. Most people built their own residences. Residential constructions consisted 

mainly of 1-2 floors, and construction techniques and materials were simple, materials 

mostly brick and tiles (CHCII 1994: 4-5). Transactions in the residential constn~ction 

market were sporadic. Residential units were sold to middle or low-income classes 



(Chang 1991: 42; Ho Wang Co. 1997:262) and most were small units (two bedrooms, 

one lo~nge,  kitchen and bathroom at the rear). 

After 196 1, specialized construction companies emerged as corporate organisations. The 

first such company, known as Kuo Tai Constnlction Company (!E@$$@gg), was 

established in September 1964, The Hua Mei Construction Company (%%@Egg) was 

established later in September 1965. Most existing developers joined and established 

the Taipei Constnlction Association in July 1969 to consolidate the cooperation in this 

industry. After 1965, reinforced concrete apartments blocks of four storeys emerged 

mostly in the city and were sold to middle or high-income families (Chang 1991:42). 

Floor space of residential units-consisting of three bedrooms and two lounges- increased 

to more than 30 pings. Materials were mainly reinforced brick and concrete with 

alumini~lm window frames. Residential development changed from individual and 

single development to complex and compo~md development. In addition, residential 

construction became more commercialised (CHCII 1994:4-5). 

In the 1970s, the presale system and high-rise flats emerged. The presale system 

prevailed from 1973, dramatically changing transactions in the residential market 

(Chang 1991 :43; Ho Wang Co. 1997:262). High-rise buildings (flats or apartment) with 

larger unit floor space and equipped with an elevator, better facilities and sanitary 

engineering appeared in some good locations. The development of flats of more than 

five floors emerged. The world oil crisis in 1973 caused inflation and soaring housing 

prices. Consequently, the government restricted the residential constnlction industry by 

prohibiting the constnlction of buildings over five floors in order to stabilize prices and 

inflation (CHCMC 1992:74). The policy seriously damaged this industry, causing many 

developer bankruptcies (CHCII 1994:5-6; Chang 1991 :43). This was exacerbated by the 



government's prohibition of mortgage and bank loans to the residential constnlction 

industry in January 1974. In November 1974, the restriction oil high-rise construction 

was lifted and development started again. 

City apartments were mainly seven floor buildings, and often more than ten floors in 

buildings facing a main road. In suburban areas, four and five floor buildings were the 

norm. Following the second world oil crisis in 1979, anticipated inflation led to active 

investment in property, high-rise buildings flourishing again. Most residential buildings 

were now more than ten floors partly because of the escalating land price (CHCII:6). 

Though the government adopted policies to limit the industry, it strengthened its 

capacity (Chang 1991 :43). 

In the 1980s soaring housing prices caused more government's intervention. In 1980, 

the government began special tax audits of homebuyers to reconcile 'income with 

purchase price to dampen the residential market. In 1981, a regulation mandating 

immediate development and construction on private vacant land in all cities caused an 

oversupply of residential units and a fall in prices, resulting in nearly 300 companies 

going bankrupt during 1982-1984 (Chang 1991 :44). Most notably, in 1985, a regulation 

on floor space control (volume control) was implemented in Taipei City, but not before 

developers, anticipating the new law, sharply increased approval applications and 

construction (CHCII 1994: 7). 

During 1986-1987 huge savings from net export surplus and foreign reserves flowed 

into the stock market and housing market, precipitating soaring stock and housing prices 

(Yu and Wang 1999: 116-117). The stock market increased from 1000 points in 1986 to a 

high of 12,682 points in February 1990 (Yu and Wang 1999:60). The stock market 



boom help precipitate soaring prices in the residential market (Yu and Wang 1999:59). 

The average price (current value) of residential units in Taipei City increased from NT$ 

67,200 per ping in 1986 to NT$ 368,700 per ping in 1990. The increase in housing 

prices in some places was even higher than this (Yu and Wang 1999:73-74). Due to 

rising land prices, high-rise buildings replaced apartments and became standard in the 

residential construction industry (CPA1998:44). The government worried that soaring 

housing prices might trigger inflation, enforced a selective credit control in late 

February 1989 to restrict development and construction loans to the residential 

construction industry. The policy again dramatically damaged the residential 

construction market (CHCII 1994:7-8). What is clear is that government had little 

concern for either residential consumption or for the residential market and construction 

industry. 

In 1990, the stock market fell from 12,682 points to 2,485 points (qu and Wang 

1999:60). Residential construction was still in recession due to government policy. In 

October 1990, credit control on development and construction was loosened. In 1991- 

1992, fifteen new private commercial banks were established, most of them choosing 

housing and construction loans as an initial basis for business (Li 1998: 104-109; Chen 

1999:105). 

Then, in 1992, the Construction and Planning Administration (CPA) announced that 

volume control regulation would be enforced across Taiwan as opposed to just Taipei 

City. This regulation restricted building floor space in order to control urban density. 

The Taipei municipal government announced that basement floor space would be 

counted in volume control. However, volume control was not enforced across the whole 

of Taiwan until June 1999 (Li 2000:58). It was during 1992-1997 that the Peak 



occurred. As a consequence, huge vacancies appeared in this industry and housing 

prices declined after the Peak (CPA 1999:23; Yu and Wang 1999:150, 164-165; Li 

2000:58-59). Vacancies amounted to more than one million in 1995 (CPA 1999:23), the 

residential market remaining in a trough from 1997 (Li 2000:58-59; Yu and Wang 1999: 

150; CPA 1999:43). 

This was exacerbated by the 1999 earthquake with increased concerns for stn~ctural 

safety and construction quality. In 1999, the government lowered reserve rates and 

subsidized housing loans to boost the housing market (Ho Wang 1997: 263; Tsai 

2000:56; Yu and Wang 1999:170-171) without materially improving the market (Yu and 

Wang 1999:175). Many companies, including listed companies and large firms went 

bankrupt in the mid to late 1990s (Tsai 2000:56; Yu and Wang 1999:165). After the 

1996 Presidential election, the threat of a PRC invasion further suppressed house 

purchases (Yu and Wang 1999: 176). 

In summary, the government gave little s~~ppor t  to the residential constnlction industry 

and even hindered it through policies, regulations, and financial restrictions (Li 

1998:39-40). This is consistent with a development policy focusing on export 

manufacturing industries (Sections 3.3.2.3, 3.3.2.6, 3.5 and 3.6). Frequent bankruptcies 

and exits of developer from the industry are the nonn as a consequence. Nevertheless 

the industry has grown in size. 

4.2.2 Urbanization as a Factor 

Urbanization was especially concentrated in some cities like Taipei City, Kaohsiung 

City, Taichung City, Hsinchu City, Tainan City and Chiai City (Table 3.1; DGBAS 

1993:4; Li 1998:32; Jen Hsiang Co. 1995:280). Areas under city plans increased from 



4347.16 lan2 in 1987 to 4585.98 l a '  in 1998, increasing land availability for 

construction during the Peak (Table 4.1). In addition, land consolidation accelerated the 

completion of road, light and drainage systems, increasing the proportion of land 

immediately ready for construction (Appendix 15). Populations moviiig into cities 

caused high population density and lowered living quality (CHCII 1985:263). Density 

in cities was much greater than in the counties (Table 3.1; Section 3.2.3). Population 

densities were 9349.7 persons per km2 in Kaohsiung City and 9560.3 persons per 1m2 in 

Taipei City. Suburbs around cities developed especially in Taipei, Kaohsiung and 

Taichung Counties. Due to the improvement of the transportation system and 

comparatively low suburban housing prices, more people preferred to work in the city 

but live in the suburbs (Chen 1999:296-300; CHCII 1985:278). The government also 

planned to develop rural areas to relieve the pressure of high urban population density. 

This can be seen in the "Six Years National Construction Plan" which set out to improve 

transportation links between new townships in rural areas to relieve urbanization 

pressures (CHCMC 1991 :95-104). 

Table 4.1 Increase of city planning area, 1987-1998 
Year 

1998 

City Plan Area 

4585.98 
Source: 
1. CPA 1999: p52 Table 3 (Yearbook 1998) 
2. CPA 1993: p44 Table 3 (Yearbook 1992) 



4.2.3 Residential Status 

Traditionally, Taiwanese have set homeownership as their first priority (DGBAS 

1993:l). As a result, Taiwan has always had a high homeownership rate compared to 

other countries. Homeownership was 84.6 percent of families in Taiwan in 1998, as 

opposed to 69.8 percent in Australia, and 44.9 percent in Hong Kong in 1996 (Figure 

4.1). 

Figure 4.1 Comparison of homeownership in Taiwan, Australia and Hong Kong 
Source: DGBAS, ABS, HKRPED (see Appendix 16 for data) 

Homeownership in Taiwan was the highest in developed nations in 1985 (Table 4.2). 

Rentals declined from 14.5 percent in 1979 to 10.1 percent in 1993 (Table 4.3), while 

homeownership increased from 74.6 percent to 81.8 percent. 

Table 4.2 Comparison of homeownership in advanced countries, 1985 
(Percentage) 

Country 
Taiwan 
Australia 
Hong Kong 
Korea 
USA 
Britain 

Source: 
1. Hsieh 1997: p86 Table 5.2 

Homeownership 
78.05% 
69.1% 
34.9% 
53.6% 
62.9% 
48.0% 

Japan 
Germany 
France 
Switzerland 
Sweden 
Canada 

58.2% 
34.3% 
44.7% 
27.9% 
35.2% 
60.0% 



Table 4.3 Rental housing, 1979-1 993 
(Percentage) 

Equally, by international standards, Taiwan has had a high vacancy rate since at least the 

Year 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1993 

1980s. The vacancy rate was 13.29 percent in 1990, compared to the United States with 

Renting 
14.48 
13.75 
14.33 
14.38 
13.68 
13.27 
12.58 
11.41 
11.83 
12.37 
11.93 
10.12 

vacancy rate of 1.5 percent, and a rental residence vacancy rate of 5 percent (Peng and 

Source: DGBAS 1993:p5 Table 4 

Chang 1995:46). Of Australia, Hong Kong and Taiwan, Taiwan has had the highest 

vacancy rate since at least 1980 (Figure 4.2). During the period 1991-1996, vacancy 

rates rose 4.82 percent in Taiwan, but only 0.27 percent in Australia and -0.51 percent in 

Hong Kong. 

Figure 4.2 Comparison of vacancy rates in Taiwan, Australia and Hong Kong 
Source: DGBAS, ABS, HKRPED (see Appendix 17 for data) 

Such high vacancy rates will remain a research challenge. One possibility is that 

developers have either ignored or have little idea of consumers' needs (Ibid:16). For 

example, while average living space per person doubled f?om 7.16 m2 per person in 



1966 to 15.3 m2 in 1980 (Table 4.4) (Ibid 16-33). New residential construction has not 

always followed this trend, apparently contradicting consumer requirements. 

Table 4.4 Changes of residential standard, 1966-1 980 

Year 
Average person1 household 
Average Space 
(m2)/household 
Space Distribution: 
Less than 30m2 (%) 
3 1-60 m2 
61-80 m2 
81-100 m2 

Not available 

Over 100 m2 
Average spacelper person 

Not available 1 3.7 Average rooms/household 
Room Distribution (%) 
1 room 
2 room 
3 room 
4 room 
5 room 
Over 6 room 
Persons per room 

Table 4.4 shows a consistent increase in the average amount of housing stock available 

3.21 
7.16 

per person, consistent with increasing prosperity. One possibility, not suggested 

5.83 
Not available 

Source: CHCII 1985: p33 Table 2-10 

3.16 

17.78 
26.32 
22.29 
16.15 
9.12 
8.34 
1.87 

elsewhere in the literature except Peng and Chang below, is that the demand for higher 

Not available 

13.79 
23.73 
24.71 
18.68 
10.24 
8.85 

Not available 

quality dwellings has meant that the vacant units are obsolescent and are no longer 

really part of the active housing stock. It may also be that taxation regimes prevent their 

demolition and the land being put to more productive use. This suggestion is consistent 

with vacancy rates remaining high for two or more decades of rapid personal disposable 

income growth in Taiwan. 

Apart from definitional problems and the impact of the Peak, Peng and Chang 

(1 995 :54-55) suggested several reasons for this high vacancy rate. These include 

residential units being seen as short-term investments owners preferring to keep the 

residence vacant; owners worried rental disputes and the related renting laws were not 



good enough to protect lessors and preferring to keep the residence vacant, and the 

purchase of a second house or a third house due to increased income, temporary work 

deployment or student accommodation for children. In particular they suggested 

speculative residential construction development in n~ral  areas based on unfulfilled 

potential. This resulted in unsold units and vacancies and developers or landowners 

rushed to constmct to avoid construction regulations (e.g. district plan or city plan) 

ignoring the location and demand. Peng and Chang also suggest that old obsolete 

residences or units without good facilities were left vacant. 

Vacancy rates were relatively high in all cities and counties in the pre-Peak years 1980- 

1992 (Table 4.5, Peng and Chang 1995:54-55). In three major cities, vacancy rates 

increased in Kaohsiung and Taichung cities (CPA 1999:6 1). Taichung City's vacancy 

rate was the highest and fastest, comparing in three cities, from 19.69% to 39.41% in 

1990-1995 (Fig 8.5). Kaohsiung City increased from 16.18% to 21.36% in the same 

period. However, Taipei City's vacancy rate was the lowest and most stable one among 

the three major cities, growing fiom 9.4% to 11.36%. The low vacancy in Taipei City, 

may be related to the different stage of the implementation of the population density 

regulation. The demand in Taipei City may be such that obsolescent units can still find a 

market. 



Chilung City 
Taichung City 
Tainan City 
Kaohsiung City 
Taipei County 
Ilang County 
Taoyuan County 
Hsinchu City 
Hsinchu County 
Miaoli County 
Taichung County 
Changhua County 
Nantou County 
Yunlin County 
Chiai City 
Chiai County 
Tainan County 
Kaohsiung County 
Pingtung County 
Taitung County 
Hualien County 
Penghu County 
Taipei City 
Taiwan District 

Source: Peng and Chang I 

Table 4.5 Average vacancy rates of cities, 1980-1992 

4.3 DESCRIPTION OF RESIDENTIAL CONSTRUCTION INDUSTJW 

4. 3.1 Construction Types 

Average 

Residential Structure type 

Highest City or County 

Several stn~cture types of residential construction are seen in Taiwan, including 

Lowest 

reinforced concrete, steel, steel frame, brick- reinforced, brick and timber structures 

(CPA 1999:26). The traditional type of residential construction structure changed from 

brick structure to reinforced brick to reinforced concrete (CHCII 1994: 1-7). Being safer 

materials, RC and steel structures are now more popular (Construction Research Inc. 

1999:35 Space; CPA 1999:26). Other structural materials such as steel frame, timber 

and brick buildings declined as a very minor part of the whole buildings. RC structure 

of whole buildings increased from 75.1 percent to 86.2 percent during 1982-1998 

(Table 4.6). Steel structure increased from 0.7 percent to 8.3 percent during the same 

period. 



During the Peak most construction was RC stnlcture, comprising 91 percent of all 

Table 4.6 Stnlctural types of constn~ction 

buildings completed in 1995 (CPA 1999:26). Although steel structure (SS structure) 

increased fi-om 3.9 percent in 199 1 to 5.2 percent in 1995, it was still very minor. 

Year 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

Nevertheless steel structure (SS) could be used for both high-rise and low-set buildings 

Source: CPA 1999: p350-353. 

Brick R. 
21.1% 
16.0% 
16.8% 
16.7% 
16.9% 
15.6% 
14.2% 
10.3% 
9.0% 
6.4% 
4.2% 
3.3% 
2.3% 
1.8% 
1.8% 
1.7% 
1.5% 

and it became more important after the earthquake of 1999 (Architect Association 

Affiliate (hereafter AAA) 2000:60; see below). The SS structure also has the advantage 

Timber 
0.1% 
0.4% 
0.3% 
0.3% 
0.1% 
0.1% 
0.1% 
0.1% 
0.1% 
0.0% 
0.2% 
0.2% 
0.1% 
0.1% 
0.0% 
0.1% 
0.1% 

(Percentage) 
Steel F. 
2.9% 
2.8% 
3.5% 
3.3% 
3.5% 
3.9% 
4.8% 
4.9% 
7.1% 
6.4% 
5.3% 
5.9% 
3.8% 
2.1% 
2.6% 
3.9% 
3.6% 

R.C. 
75.1% 
77.3% 
72.5% 
77.3% 
78.7% 
79.4% 
78.7% 
83.3% 
82.5% 
83.1% 
85.6% 
87.8% 
89.0% 
90.9% 
88.8% 
86.0% 
86.2% 

of faster construction (AAA 2000:60; Tsai 1999:6; Pacific Housing Co. 1999:97). 

Brick 
0.0% 
0.3% 
0.0% 
0.0% 
0.0% 
0.1% 
0.1% 
0.0% 
0.1% 
0.0% 
0.0% 
0.2% 
0.3% 
0.0% 
0.1% 
0.2% 
0.3% 

Steel S. 
0.7% 
3.1% 
6.9% 
2.4% 
0.8% 
0.9% 
2.2% 
1.4% 
1.2% 
3.9% 
4.7% 
2.7% 
4.5% 
5.2% 
6.6% 
8.0% 
8.3% 

However SS requires more precise construction such as precise steel joint welding 

(AAA 1999: 60), more sophisticated design and installation, and greater use of skilled 

workers than those of RC structure (Pacific Housing Co 1999:97). Structural material of 

SS such as steel beams and columns are made in plants, with fewer labourers and 

subcontractors required on site. However, partitioning materials associated with steel 

structure were rejected by many consumers (Pacific Housing Co. 1999:98). The 

preference is for brick partition of RC structure due to its soundproofing. 



Most decisively, the costs of SS structure were far more than RC structure, nearly 40 

percent more expensive (Ibid: 98). 

Comparatively, RC was more labour intensive with more labourers and subcontractors 

(Li 1999:6). RC could more readily satisfy the requirement of fast and massive 

production during the Peak due to its simpler and less demanding technique at all stages 

from design to finishing. As well, materials of RC structure such as sand, gravel, water, 

aggregate, cement and re-bar steel were easier to procure than those of SS stnlcture. 

Thus characteristics of RC structures and their production most closely matched the 

strong demand of residential construction during the Peak. This was in respect of 

production process, materials, workers and the constniction network (Construction 

Research Inc. 1999:35;CPA 1999:60). Supporting this view RC structure showed a very 

distinct peak during 1992-1997, consistent with the Peak (Figure 4.3). 

Figure 4.3 Structural types of construction, Taiwan 
Source: CPA (see Appendix 19 for data) 

Reinforced brick construction is now restricted to buildings of three floors or fewer 

(Article 130- 1, Construction Technique Regulation 1990: 186). This contrasts with 

Australia, where brick and brick veneer approvals comprised more than 80 percent of all 



residential approvals ill 1992 (brick as stn~ctural material was only 4 percent of 

completions in Taiwan (Figure 4.4)). As opposed to this, RC approvals were less than 9 

percent of all residential approvals in Australia in 1992 (Figure 4.5). 

90% 

Figure 4.4 Comparison of brick construction between Taiwan and A~lstralia 
Source: CPA, ABS (see Appendices 19 and 20 for data) 

Figure 4.5 Comparison of reinforced concrete construction between Taiwan and 
Australia 

Source: CPA, ABS (see Appendices 19 and 20 for data) 

High density, high-rise flats and apartments constitute the bulk of residential 

construction in Taiwan. This construction type facilitated the Peak. Row houses or 

median density buildings between 3-4 floors are the second most popular building type. 

Both types usually consisted of the first floor as shop and other floors as residence. This 

led consequences in the earthquake. Low-set houses of 1-2 floors were rare. Buildings 
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over five floors increased from 44.4 percent to 63 percent of total residential 

completions during 1990-1998 (CPA 1999:27). The reason for this trend was the high 

land costs, where developers built as much as possible to lower the unit cost of land and 

other fixed costs (CHCII 1994:7;Taylor 1998:222-223). This differed from Australia 

with a low population density and where houses were the major residential building 

type, with 78.8 percent of whole residential buildings (Appendix 22). However, Hong 

Kong had more high population density buildings with nearly 91 percent of whole 

buildings being flats (Appendix 23). 

Table 4.7 Height of building completion, 1990-1998 

1 1998 
Source: CPA 199 

Residential units with shop at ground floor were popular in Taiwan. The style of 

constsuction was similar with row terrace with three to four floors along the main road 

(see Section 2.3.2.3). Usually, the first floor was designed as a flexible space for shop or 

residence. Having a residential unit as an investment and not just as a residence made 

this kind of unit popular (DGBAS 1993: 1-1 1). Residential with shop increased from 

21.7 percent to 23.8 percent during 1982-1998, while residential units alone declined 

from 50.0 percent to 36.0 percent. Nevertheless, these two types of residential unit 

accounted for 75.6 percent of whole buildings in 1995 (Table 4.8), providing the major 

supply of residential constsuction during the Peak. 

(Percentage: 

(1998 Yearbook): p27 

45M-60M 
4.21% 
6.31% 
5.92% 
4.70% 
8.91% 

11.92% 
11.48% 
8.94% 
9.12% 

7M< 
10.97% 
8.49% 
7.86% 
6.92% 
5.66% 
4.75% 
6.03% 
5.23% 
6.22% 

6OM-75M 
0.95% 
1.98% 
2.45% 
1.76% 
2.06% 
3.56% 
4.74% 
5.34% 
4.15% 

30M-45M 
12.67% 
12.73% 
11.80% 
12.21% 
16.64% 
15.68% 
15.86% 
15.86% 
16.42% 

7M-15M 
44.64% 
40.54% 
41.07% 
40.98% 
33.54% 
32.01% 
31.98% 
31.36% 
30.76%, 

75M-90M 
0.55% 
0.47% 
2.18% 
0.56% 
1.20% 
1.95% 
1.75% 
1.93% 
2.25% 

15M-30M 
25.86% 
28.55% 
27.61% 
32.14% 
30.47% 
29.13% 
27.13% 
28.53% 
30.00% 

>90M 
0.15% 
0.93% 
1.13% 
0.74% 
1.53% 
1.01% 
1.04% 
2.81% 
1.09% 



Table 4.8 Proportion of residential and residential with store in total buildings a, 

Year 

1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

Source: 

Residential 
982-2000 
Residential with Shop Residential & 

Residential with 
Shop 

71.6% 
70.3% 
66.7% 
65.8% 
63.0% 
60.4% 
61.8% 
61.8% 
63.9% 
63.7% 
66.7% 
72.4% 
75.6% 
75.6% 
68.9% 
63.0% 
59.8% 

1. CPA 1999: (Yearbook 1998) p202-203 Table 29, 1998: (Yearbook 1997) p43 Table 23 
2. DGBAS March 2001: v422 p37 Table 9-7 
Note: a: Total building includes residential, residential with shop, factory, office, hotel, 

warehouse, school, hospital, recreation ground, farm and others (CPA 1998:196-201 
Table 28). 

The Eavthqunke ns a Fnctov 

The 1999 earthquake influenced residential constnlction largely in respect of structure 

safety, building type and construction quality. Since Taiwan is located in an earthquake 

area, the government usually raised engineering standards to strengthen structural safety 

(Construction Technical Regulation 1999: 152- 162, 29 1-296). The regulation was 

revised many times to ensure structure safety could withstand earthquakes (Architect 

Association Affiliate 2000:43-46). 

Steel structure had been considered better structure than RC structure with respect to 

strong earthquake resistance, energy saving, less pollution, more usable space and 

relatively fast construction (Li 1999:6). But it also had drawbacks such as higher costs 

illustrated in Table 4.9 that became crucial in the Peak. The cost of Steel Structure was 

estimated at 40 percent more than RC stnicture buildings (Pacific Housing Co. 1999:97- 



Weakness 

Table 4.9 Comparison of structural materials 

Strength 

/ Strength and ( Steel Stnlcture 

Weakness 

RC Stntcture 

1.Steel was elastic and had strong earthquake 
resistance 

2.Short cons&uction period 
3.Bigger span, space and diversified building 

configuration 
4.Steel materials reusable 
5 .Energy saving 
6.Reducing gravel amount used 
7.Less pollution during the production 
8.Structure interface was smaller and more 

space available 
1 .High material and construction cost 
2.Joint welding technique and quality was not 

stable 
3.Vibrating during strong wind and 

earthquake and could not restore while the 
vibration was too big. 

4.Exterior curtain wall glasses broke easily. 

1 .Sound earthquake resistance 

2.Low material and construction cost 
3.Standard construction procedures and 

quality controllable 

2.Materials mostly were not reusable 

3.Massive gavel, timber was used and 
created pollution. 

/ 4 . ~ i ~  pollution during construction 
( processing. 

Source: Pacific Housing Co. 1999: p97 

In 1999, earthquake 921 with a magnitude of 7.3 Richter scale (Section 3.2.3) caused 

82,238 buildings to be fully or partly destroyed. Almost 95 percent of all damaged 

buildings were located in rural areas. Residential buildings accounted for almost 88 

percent of damaged buildings; 52.1 percent were RC structures and 24.4 percent were 

brick structures. Nearly 85 percent of damaged buildings were 1-3 floor, low-density 

buildings. The vast damage of the earthquake revealed massive problems with 

construction quality. Poor construction quality was suspected due to the fast 

construction during the Peak. Under the prevailing construction practices (see below), 

residential construction was comprehensively outsourced to numerous s~lbcontractors, 

and independent workers. This made people question the quality control. After the 

earthquake, structure design, construction quality and construction process were more 

emphasized by both developers and consumers (Tsai 2000:54). The earthquake also 

worsened the impact of high vacancies and overs~lpply. Cons~lmers hesitated to buy the 

completed units, which made the operation of developers more difficult (Tsai 2000:53). 



4.3.2 Residential Construction Industry Commercial Practices 

This section describes the commercial practices of the residential construction ind~~stry 

to understand the background and practical activities of the Peak. 

Presnle 

The presale system (selling "off-the-plan") is the main selling activity in the residential 

construction industry (Peng and Chang 2000: 331-334; CHCII 1994:6;Li 1998:33;Ho 

Wang Co. 1997:264; Jen Hsiang Co. 1995:275). Presale commences when, following 

the approval of a building, the developer started to sell residential units prior to their 

completion. This practice has prevailed since 1973 (Chang 1991 : 43; CHCII 1994:23). 

Presale was volatile in the 1990s, increasing from NT$ 452.1 billion in 1990 to NT$ 

1,372.4 billion in 1992, yet declining to NT$ 227.3 billion in 1999 (Tsai 2000: 54-55; 

Tai Lien Co. 1995:3). Presale allowed the consumer to buy a residential unit via a small 

deposit and instalments (Jen Hsiang Co. 1995:275). Usually, the deposit and instalment 

accounted for 30 percent of the housing price and the other 70 percent was financed by 

a housing loan (Li 1998:92). Consumers could determine the interior division and 

design before the flat was completed and to a limited degree monitor and supervise the 

quality of ongoing construction (Tsai 2000:54-55). Consumers, however, could default 

easily by forfeiting deposits and paid instalments if housing prices fell (Li 1998 : 13 8). 

The presale system advantaged developers. Presale served as a marketing survey; 

developers changing building to meet consumer demands. If the presale was 

unsuccessful, developers aborted the project before construction. A successful presale 

provided funds from consumer deposits and instalments for the developers to construct 

the buildings (Chen 1999: 102-103; Jen Hsiang Co. 1995:275). A high sold- out ratio 

also ensured that a consumer's housing loan would be adequate to reimburse 



development and construction loans when construction was completed (Li 1998:73). 

Banks were keen to lend money in this situation, enabling developers to undertake a 

high financial leverage strategy (Li 1998:79). As a result of these benefits, the presale 

system expanded quickly. 

However contract ambiguity presales caused many arguments between consumers and 

developers. Consumer-builder arguments ranked highest among the annual number of 

complaints during 1992-1 994 (Table 4.10). 

Table 4.10 Numbers of con 
I Year I Total cases 1 Complaints on 

(Housing and 
Non-housing) 

3laints on housing 
Percentage of I Rank in all 

housing 

1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 

total complaints complaints 

Though Li (1998) argued that the prevalent presale system in residential constn~ction 

Source: Li 1998: P84 Table 21 

1717 
3242 
3816 
4143 
4066 
4483 
4575 
4676 
4555 
4333 
3950 
3627 
4338 

caused a sharp residential construction expansion in the early 1990s (Li 1998: 13 1-138; 

151 
20 1 
145 
203 
244 
556 
398 
346 
410 
416 
628 
758 
1198 

Section 2.2.1), his argument is countered in this thesis. Many projects did not rely on 

presale but proceeded with construction, resulting in oversupply and high vacancies (Li 

2000:58-59; CHCII 1993:565). This was especially true because of the rapidity of 

construction required in the Peak. This is evident that the sale rate of presale dropped to 

40 percent or lower in the early 1990s, implying that presale was unsuccessful at least 

during the Peak (Li 1998:138; Jen Hsiang Co. 1995:283). However after the Peak, the 

pre-sale rate declined from 43 percent in 1994 to 27 percent in 1999 (Tsai 2000:55). 



Residential Construction Approval and Completion 

In accordance with construction regulations, a residential building must be approved by 

the authority (Construction Regulation Articles 25,28 & 31 1998: 2). Inspection occurrs 

as the building progresses. After completion, a completion certificate is granted and the 

building becomes legal to use. Therefore, other than design approval and completion are 

the beginning and final stages of construction. Approvals were allowed to lapse or be 

shifted due to external factors such as economic depression, regulation change, 

government policy or financial policy (Lin 1999:94; Chang W.C. 1999:ll). For 

example, approvals of all building were greater and earlier than completions, indicating 

many approvals were abandoned (Figure 2.8). However, during the Peak, this was to a 

degree reversed, residential approvals were earlier but fewer than completions (Figure 

2.4) (Sections 2.3.1.3 and 2.3.2.4). As already indicated this represented those approvals 

of non-residential building that were changed to residential construct'ion. Because 

approvals did not have to be proceeded with, developers usually acquired approval first 

then decided to build or not. Thus, completions are a better measure of the Peak in 

particular. 

The Szibcontracting System 

There are several types of constsuction and subcontracting practices (Nunnally l993:4- 

7) : 

(a) Construction executed by owner's constn~ction force, 

(b) Construction executed by owner management of construction, 

(c) Construction carried out by a general contractor, 

(d) Construction using a designlbuild (tu~mkey) contract, 

(e) Constnlction utilizing a construction management contract. 



These are similar in many ways to practices in Australia but their relative contributions 

may be very different. 

Construction employing an owner's construction force is by large integrated firms 

(Figure 4.6). Owner management of construction is the most common practice in 

Taiwan. Here a developer has his own management staff to manage and hire labour, 

with subcontractors during construction (Figure 4.7; Jen Hsiang Co. 1995:274,288). 

Construction staff I 
Project director * 
Construction L 

Figure 4.6 Construction executed by owner construction forces 
Source: Nunnally 1993:s 

Construction staff ;7- 
Project director r-l 

Figure 4.7 Construction executed by owner-managed constnlction 
Source: Nunnally 1993:s 

However, smaller developers and landowners merely give the work to a general 

contractor and may not form a management team to supervise the construction (Figure 

4.8; Ho Wang Co. 1997:290). For a special facility such as plant or specified 

requirement, construction usually involves a desigdbuild (turnkey) contract, a method 
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rarely used in residential construction in Taiwan (Figure 4.9). In constnlction utilizing a 

constn~ction management contract, the owner signs three separate contracts with a 

designer, a construction manager and construction firms to form a construction force, 

known as Agency Construction Management (Figure 4.10). A professional construction 

manager acts as the owner's agent to direct both the design and construction of a 

building. This is not common in residential constnlction in Taiwan. 

Owner u 
Prime contractor 

Contractor 

work force 

Source: Nunnally 1993, p6 
Figure 4.8 Construction executed by general contractor 

I Designhuild firm I 

Subcontractor u 
Design force 

Fig4.9 Construction executed by a desigdbuild firm 
Source: Nunnally 1993, p6 

Construction force 



Fig 4.10 Construction executed by utilizing a construction management contract 
Source: Nunnally 1993, p7 

Owner 

I 

The most accepted ways of residential construction in Taiwan are owner management of 

constnlction and constnlction by a general contractor (Hsieh 1998:91). Both practices 

provide vast opportunities for the existence and use of a s~lbcontracting system. 

Construction 

manager 

.,,..,.,. ., ,, , , .....,.. ........ ... .... ~. . ........ .. . .. . . . . , . ... .. ... . ....... ........... . 

The s~lbcontracting system includes general contractors, as well as specialty 

subcontractors involved in earthwork, formwork, reinforcing, electricity '& plumbing, 

placing concrete, facilities installation and the furnishing of construction (DGBAS 

1998: 126; Jen Hsiang Co. 1995:274-275). In the conceptual framework of Figure 4.11 

subcontractors are small specialists, material vendors, specialty contractors, trade 

subcontractors and labour-only subcontractors (Hsieh 1998:91-97). They provide design 

inputs, materials supply, prefabrication & pre-assembly, and onsite erection activities to 

a developer or a general contractor. Consequently, the efficiency and effectiveness of 

construction depends on the contractual and behavioural linkages between developers 

and subcontractors. 

- 

Design firm Construction 

firms 



Resource Market: 

Design Input, Material Supply 

PrefabIPreassem., Site Erection 

Project Context Market Force . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . , . , . . , , , , , , . . . . . . . . . . . . . . . . . . . . . . . . . . . ........................ ..... .............................. . .............. ,., .... ...... 
I I ; I The Subcontractor Identity: I 

, 1 System specialist, Material Vendor, 1 
, I specialty Contractor, Trade I I Subcontractor, Labor-only I 
, 1 Subcontractor I I 

I I / Behavioral Linkage 

4 4 Contractual Linkage 

I The General Contractor Identity / 

I Market Force 
I 

Producer Market 

Demand-Side Economic Objective Supply-side Economic Objective 

Figure 4.11 The subcontracting system 
Source: Hsieh 1998:95 Fig. 1 

Subcontractors involved in specialty work in the constn~ctioi~ process and share some of 

the risks of the whole project. The unstable market conditions and uncertainty, given the 

Taiwanese governments actions, were the overriding reasons for comprehensive 

subcontracting practices (Kale and Arditi 2001 :543). Developers could easily enter this 

industry by outsourcing professional works to specialty s~~bcontractors or to a general 

contractor (Chen 1999: 155; Li 1998:78). The system could expand rapidly in the short 

term. Subcontracting in areas such as residential construction, facility installation, 

electricity, plumbing and furnishings had increased since 1950 (DGBAS 1998:64). 

During the Peak the numbers of residential construction subcontractors increased by 

2,769 and ftlrnishing st~bcontractors rose by 6,614 in the period 1991-1995 (Ibid). The 

former represented structural works and the latter represented completion works, 
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consistent with the Peak. These figures demonstrate the expansion of residential 

construction relied on this subcontracting system. 

Construction Network 

The developer could f~~r ther  expand the subcontracting system to the construction 

network including architects, banks, structural & non-structural materials suppliers, and 

real estate agents. The residential construction industry is a 'leading7 industry 

connecting many other industries as a network (Lin 1999: 49; Ho Wang Co.: 265; Jen 

Hsiang Co. 1995 : 288). Jen Hsiang Co. (1 995 :288) categorized construction networlts 

into upper stream, middle stream and down stream industries. The upper stream 

includes landowners, land brokers, architects, contractor, steel, cement and gravel, and 

other material suppliers. The middle stream is the developer. Down stream includes 

construction management consultants, banks, real estate agents, solicitors, furnishing 

and horticulture specialists, and homebuyers. However, Ho Wang Co (1997:265) had a 

different classification (Figure 4.12). Landowners, land brokers, financial institutes and 

banks are in the upper stream while developers, contractor, suppliers, plumbers, real 

estate agents, construction management consultants and architects are in the middle 

stream. Corporate and individual buyers were down stream. 



Developer 

Land Broker 

A I Steel Industry, 

Capital Market, 

Financial Market 

I Corporate and I 

Contractor, 

Construction Subcontractors ' 
Management 

Consultant, 

Architect 

I Individual Buyers 1 

Cement Industry, 

Sand &Gavel 

Industry, 

Pluming, 

Other material 

Industries etc. 

Figure 4.12 Connection of residential construction with other Iiidustries 
Source: Ho Wang Construction Co. 1997:p265 

These categorisations are ultimately arbitrary, relationships between related industries 

are difficult to define as up or down stream when they are closely reliant on one another. 

Therefore, this thesis refers to networks rather than vertical relationships. This is 

consistent with Pietroforte and Tangerini (1999) for whom the construction industry is a 

network integrating independent firms of complementary function into a value- added 

chain. This is similar to the formula of several manufacturing industries (Pietroforte and 

Tangerini 1999:424). The network integrates those complementary functions vertically 

and horizontally to achieve the capabilities of a large integrated firm, but maintains the 

flexibility of smaller firms (Ibid). Accordingly, this constnlction network and its 

members are crucial to the achievement of the Peak. 

In addition, the residential construction industry works closely with other production 

inputs industries for structural materials (steel, cement) and non-structural materials 

(ceramic tile, aluminium window fiame, sheet glass) (Pietroforte and Tangerini 



1999:424; Ho Wang Co 1997:265; Jen Hsiang Co 1995:288). Hence, the residential 

construction industry is often referred to as a leading industry (Lin 1999:49; Lin 

1999:93; Ho Wang Co 1997:268; Peng and Chang 1998:45). The Ministry of the 

Economy estimated a dollar investment of residential constn~ction industry boosts GDP 

by 3.4 dollars in related industries (Ho Wang Co.1997: 263). 

The close links between the residential construction industry and other industries 

provided an opportunity to test the reality of the Peak as it should be reflected in other 

industries. This was found to be the case. 

The civil engineering industry also overlapped with the subcontracting -system. There is 

no clear distinction between many contractors and sulbcontractors in residential or civil 

engineering construction, as they all carry out RC construction, earthwork, forrnwork, 

reinforcing, plumbing & electricity, placing concrete and curing of concretk in structural 

works. However, differences existed in completion works. The Peak attracted a 

changeover of civil engineering contractors and subcontractors to this industry. This 

changeover was significant (DGBAS 1993: 10). On the negative side, the quality of 

residential buildings suffered as the sltills required were not absolutely identical. 

Small Scale Operation 

Developers with fewer than nine employees accounted for 75.8-77.1 percent of total 

developers in the period 1976-1 996 (Table 4.11). The small-scale of operations 

intensified during the Peak, developers with fewer than nine employees increasing by 

330 percent in the period 1991 -1 996. Business units employing fewer than nine persons 

were 76.2 percent of all construction businesses in 1996 (Table 4.12). Construction 

businesses with fewer than nine employees increased 136.7 percent during 1991-1996. 



The average size of subcontractors decreased from 29 employees in 1991 to 18 

employees in 1996 (DGBAS 1998:ll). This is consistent with the World Bank's finding 

(1993: 162) that 93.1% of businesses in the construction industry were small and 

medium sized enterprises (SME's) in 1992. 

Table 4.11 Scale of developers, 1976-1 996 
(Business) 

Table 4.12 Size of business in construction industry, 199 1-1 996 

13326 
10-29 
30-49 
50-99 

100-499 
Over 500 53 

Employee per Business I 1991 - -  - 

Source: 
1. DGBAS 1998: p82-83 (The Report on 1996 Indzistry, Commerce and Service Census: 

Finance, Insurance and Real Estate, Volume 8), DGBAS 1993: p84-85 (1991 Census Volume 
8) 

2. Li 1998: p130 Table 29 

1991 

911 
779 
503 
146 
5 5 
22 
49 
5 
2 

Employment per 
Business 

Less than 5 
5-9 

10-19 
20-29 
3 0-3 9 
40-49 
50-99 

100-199 
200-299 
300-499 

1996 

Construction Volume 5) .  

1981 

960 
402 
243 
82 
3 2 
24 
38 

1996 

4511 
2761 
1537 
365 
105 
5 2 
80 
20 
1 
3 

1976 

410 
184 
111 
36 

26 
17 

(Business) 

Total 

However, small-scale operations of subcontractors working together in different 

1986 

517 
278 
174 
48 
2 1 
8 

23 

(Business) 
Less than 5 1 9900 

construction stages challenged developer efforts to integrate both construction and the 

23336 

ource: DGBAS 1998: p l l  Table 5 (The Report on 1996 Indzistry, Commerce and Service: 
24974 

construction network. With such small-scale business quality control is especially 
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difficult (Hsieh 1998: 91-97). 



Financial leverage 

Developers relied heavily on financial support from banks and necessarily adopted a 

high financial leverage operation, the residential construction industry being capital- 

intensive. (Jen Hsiang Co. 1995:281-282; Li 1998:79; Chen 1999: 102-1 12). Loans for 

developer might be up to 70 percent of land costs and 70 percent of construction costs 

(Li 1998:72, 103-112). During 1990-1998 the average debt rate (Total DebtITotal 

Assets, Jen Hsiang co. 1995:43; Ho Wang Co. 1997:53; Shang Hstm 1999:15) was 59 

percent among listed developers (CPA 1999:43). Some companies had high debt rates 

e.g. the Ho Wang Co. (1997:52) with a debt of 57 -77 percent during 1992-1997 and 

the Jen Hsiang Co (1995:42) with a debt of 70-86 percent. During the Peak, with low 

sale rates and huge increases in constn~ction, developers needed to maintain high 

finanical leverage and relied even more heavily on bank loans (see Section 5.3). This 

was exacerbated by high vacancies, oversupply and unsold inventory. Developers 

shifted development and construction loans to inventory loans while still maintaining 

high financial leverage (Tsai 2000:55; Li 2000:59). In this area precise data are 

confidential and difficult to acquire for research, but over 70 percent of listed companies 

had a debt to asset rate over 50 percent in 2000 (Tsai Hsun Co. 2000:467-503). After 

the Peak, this caused bankruptcy for many companies (CPA 1999:43; Tsai 2000:57). 

4.4 SUMMARY 

Taiwan's residential construction industry has evolved, through the 1900's, from low set 

residential units built of brick to high-rise RC buildings often within large complex 

developments. While Taiwan had higher homeownership than other developed 

countries, but there were also high vacancies. The Peak contributed even more to a huge 

oversupply and high vacancies. 



Government intervention via financial and administrative regulations or policies always 

significantly and negatively influenced this industry. External factors such as the world 

oil crisis and the threat from the PRC had a variety of impacts. As a result, the 

residential industry was and is volatile. 

Recent residential construction was predominantly RC construction structure in the 

form of high-rise flats and apartments, as well as residential units with shop at street 

level. An increasing awareness of stnlcttlral safety requirements for earthquake zones 

influenced structure type and construction design. Presale (sell off the plan) was 

favoured by both developers and consumers. The flexibility of the subcontracting 

system and the construction network enabled fast and massive production in a very 

short time. The close linkage of many related industries and flexible changeover of the 

civil engineering industry also increased the flexibility of production in this industry. 

Due to the uncertainty in the residential market and the operational environment, 

developers and subcontractors kept to very small-scale operations incorporating a high 

financial leverage strategy to reduce risk, low organizational costs and flexibility in 

entering or exiting the industry. 

These commercial practices all coexisted within an uncertain operational environment 

but allowed enormous flexibility and ability to dramatically and rapidly increase 

production as was seen during the Peak. 



CHAPTER 5 

THE PEAK 1991-1996 (I): 

LAND DEVELOPMENT & CONSTRUCTION CREDIT 

AND VOLUME CONTROL REGULATION 

5.1 INTRODUCTION 

A crucial change in the governance of the residential construction industry was the Taiwan 

govemment's announcement of comprehensive enforcement of a "new" regulation in early 

1992. The new regulation, termed the " volume control rate" (g@Z@) reduced by 

considerable amounts, the allowable built floor space per unit area of land (@;f:&~jFEjj3jg). 

Calculations later in this Chapter show potential loss of up to 40%. 

It is argued in this Chapter that in order to avoid those losses in the development potential 

of their land holdings, developers and landowners tried to beat the regulation by rushing 

for building approval and completing constnlction in the grace period allowed before the 

new regulation came into force. 

However, consideration is given to many other interactive factors. This Chapter also (a) 

investigates the events time-line for the Peak; (b) gives examples of the loss calculation 

between new and original regulation; and (c) examines the approval and completion 

pattern of Taipei City, the capital city having already implemented volume control. 

Examining individually all cities and counties in Taiwan suggests that the regulation 



change profoundly affected the residential industry and was perhaps the major factor in 

precipitating the Pealt. Unlilte other suggestions, however, that the volume control 

regulation alone caused the Peak, this Chapter analyses other antecedent factors and does 

so on a citylcounty basis rather than just for Taiwan as a whole. 

Volume control regulation is argued to be a "cause" of the Peak in several articles (Peng 

and Chang 2000: 337; Li 2000:58; Chen 1999: 336; CPA 1999:46, 1993:23; Chu 1998:67- 

88; Chang and Peng 1995, Li 1993). None, however, provides substantial evidence of why 

or how volume control regulation caused the Pealt. Another problem is that when looking 

at the approval data which indicates that the Peak started before volume control regulation 

in 1992. Approvals necessarily lead completions and this needs to be talten into account. 

This crucial element appears to have been overlooked in all other studies. Inspection of the 

events time-line suggests that the loosening, in 1990, of credit restrictions on land 

development and construction encouraged developers and landowners to borrow money to 

both procure land and begin constnlction (Sections 2.3.2.1 and 2.3.2.2). In addition, the 

evidence is that constnlction loans mostly funded by bank loan (see Fig 5.7) were already 

increasing sharply in 1991. Consequently, the announcement of the comprehensive 

implementation of volume control regulation in early 1992 was a bigger threat than just the 

simple loss of potential building floor space under the new regulation. It implied not only 

the possibility of a diminished return on investment with an inability to either raise or 

repay loans. As a result, developers applied for approval under the old shade regulation 

(@&%). A completion period for a building was specified in approval, inside the period 

allowed for completion (Article 30, Construction Regulation Summary 1998:12; Article 

24:ll; Lin 1999:94). 



Consequently it is argued that the Peak was triggered by credit loosening, and intensified 

in both speed and size by an interaction between credit loosening and volume control 

regulation. One important reason for the intensity of the reaction of the developers is seen 

in Chapter Four. The government had a record of using the industry as a short-term policy 

instrument, very much at the industry's expense. Additionally those holdings land but not 

developing during the window allowed would see the value of their land decrease. This 

would be from the more limited value under volume control and the competition from the 

new residential stock created by those developers that moved quickly. Some evidence for 

this argument is that Taipei City already had vol~lme regulation implemented early in 1984, 

and had an associated small peak. Yet it experienced a second mini-peak in 1992 which 

could only be due to credit loosening. Only the financial factor could trigger the increase 

of approvals seen in Taipei City in 1991. In other words there are strong grounds for 

considering the Peak of the early 1990's to be the outcome of both interacting factors. 

5.2 EVENTS AND THE PEAK 

5.2.1 Introduction 

Macroeconomic factors in Taiwan (see Chapter 3) are considered critical but not sufficient 

to explain either the Peak occurring or its timing. This is especially so, as the Peak came 

after the economic boom. Other events or policy need to be considered, so that a holistic 

and events-based research method is required. In other words, the Peak is also treated as an 

event, rather than as just a fluctuation in a time series (Chang 1991:243-246; Sections 

2.3.2.1 and 2.3.2.2). Events for each year prior to the Peak yield a set of potentially 

relevant events. Also emerging from the events time study was a picture of the national 

government consistently targeting and using the industry for macroeconomic and other 
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policy purposes. 

Not surprisingly investigation was focused on finding potential trigger events close to the 

Peak. An examination of all cities and all co~mties was also undertaken to show the picture 

at the detailed local level, other studies having merely examined the Peak and data for 

Taiwan as a whole. In essence, 22 individual peaks were examined rather than just one 

aggregated Peak. The impetus to this approach was the example of Taipei City, which both 

provided a justification of this approach and represents an excellent case to compare to 

other cities and counties. In addition, approvals for all cities and counties were examined 

to confirm the timing of the trigger events precipitating the approval and completion 

peaks. 

Figure 5.1 indicates the methodology followed by of this Chapter. The model starts from 

an analysis of 192 events from 1949 to 2000. Seventy relevant events were identified from 

the original 192. Their time-line ran from 1981 to 2000 in order to identify events 

considered potentially relevant to the Peak. Two events were identified as most relevant to 

the Peak: credit loosening in late 1990 and the vol~lme control regulation announcement in 

early 1992. The relation and effect of credit loosening and volume control regulation are 

then examined. 

It is here that the one of the reasons for considering individual cities and counties is fo~md. 

While the national government forced the issue with its blanket announcement, the 

implementation of volume control was a zone by zone affair in the hands of cities and 

counties. The rates and patterns of implementation varied enormously not only between 

the various cities but also within them on a zone by zone basis. Further examinations of 
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vol~lme control are made with respect to the effect of regulation change and the speed of 

implementation. These were considered affected by three factors: the start time of 

implementation, the rate at which implementation of volume control took place and local 

political interference. The time of implementation and degree of enforcement had the 

potential to affect both time and area to go for approvals and completions under old 

regulation. 

However the regulation change and the speed of its implementation, the national 

government's past behaviour and the actual loss to those not moving quickly heightened 

developers' anticipation and speculation before the new regulation. Consequently, it is 

argued developers reacted to the change by an increased rush for residential approval. In 

addition some other non-residential approvals were also shifted to residential approvals. 

This is less easy to explain (see Figure 5.1). 



Events during 1949-2000 Sr 
Comparing Events with the Peak 

I Identifying Relevant Event to the Peak I 

Identifying Credit Restriction then Loosening 

I 

Identifying Regulation Change G 
I Effect of Regulation Change I 

I 

Time of Implementation Degree of Enforcement 

I 

Regulation Change Sr Local Political 

Period to go for Appmval, 

Completion under Old Regulation 1 
I Anticipation Sr Speculation before New Regulation I 

Area to go for Appmval, Completion 

under Old Regulation I 

Developer React to the Change r-----l 
ifted 

No Completion (II> No Completion 

Peak 

Figure 5.1 Model of causes of the Peak 

5.2.2 Identifying Events and Comparing Events with the Peak, 1949-2000 

It is argued that developers consciously reacted to exogenous events by applying for 

building approval and later deciding whether or not to build. Therefore, approval and 

completion statistics are treated as complementary data sets. Approvals help indicate when 

and why the Peak started and completion is a measure of the actual efforts expended. This 

section examines those events relevant to approvals and completions. 



The literature indicates factors that include the pressure of overs~lpply of houses, the real 

estate cycle, vacancy rate and inefficiency of government implementation of regulation 

(see Section 2.2; Li 1998; Peng and Chang 1995:58, 2000:330; Hsieh T.Y. 1998; Chen 

1999:336; Li 2000:58-59). Very few specifically examine the cause of the Peak. 

Potentially relevant events (192 events) from 1949 to 2000 are s~immarised in Appendix 

66. A long time frame was adopted but it is considered improbable that events prior to 

1970 influenced the Peak. Events in the period 1971-1980 were considered for possible 

long-term impacts but none seemed likely. The magnitude and short duration of the Peak 

suggest proximity of causal circumstances and rendered events before 1.980 as too distant 

to be likely triggers. Consequently, this section summarizes 70 relevant events during 

1981-2000 in Table 5.1. An event time series from A1 to T1 was formed and compared 

with the Peak's timing, pattern and duration (Figures 5.2 and 5.3). Despite the problems of 

approvals as a data source (see Section 2.3.1.2), investigation of the completion Peak 

necessarily starts with approvals, given approvals precede completions by one to two 

years. Approvals started to increase in 1991 and accelerated in 1992. Given the approval 

peak began in 1991, events during, but not restricted to, 1989 need to be especially closely 

examined. 

Table 5.1 Relevant events to the Peak, 198 1-2000 

(Events) 

Year 

198 1 

1982 
1983 

1984 

No. 

A1 
A2 

A3 
B 1 
C l  
C2 
D 1 

Event 

Volume control implemented in Taipei City 
Vacant land must be developed in a limited time, otherwise government could 
buy it at a low stated price 
Special loan was released to ameliorate the difficulty of construction industry 
The restriction on construction loans from 1974 was released 
Regulation restricting land's purpose in each area was enforced in Taipei City 
The regulation of mountain land development and construction was announced 
The encouraging Statute of Architecture Design in non-volume control area was 
announced 

Hypothesized 
Impact on the 

Peak 
Indirect 

Not relevant 

Not relevant 
Not relevant 
Not relevant 
Not relevant 
Not relevant 



1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

Fourteen public sector investmellts were commenced 
The policy to direct the proper development of construction industry was 
ailnounced 
The establishment of real estate agencies was allowed 
Taiwan dollars appreciate dramatically relative to US dollars 
Taiwan stock exchange market index goes over 1,000 points 
The administrative regulation of construction management consultancies was 
announced 
Government land sold by auction 
Martial law terminated 
Foreign exchange liberalized 
The current land value evaluated by government was raised--- in particular the 
current land value increased 67 percent in Taipei City compared to 1978 values. 
The establishment of Securities companies and branches of foreign securities 
companies is allowed. 
Gove~nment paid compensation to landowners to acquire land for public 
facility 
Short and medium term solutions to control soaring housing prices were 
announced 
Regulatory controls on interest rates of loans and deposits abolished 
The establishment of new private banks allowed 
On 28 February, selective credit restrictions on land and construction were 
enforced 
Bank reserve rate raised significantly 
The policy to solve current residential problems announced 
In April, the requirements for new commercial banks were released and 
applications for new banks were accepted. 
National land conference held. 
Land value for rates and current evaluated land value for incremental tax 
remain separate 
Currently evaluated land value substantially raised 
October, selective credit restrictions on land and construction were loosened 
Civil war status with PRC ended 
June, the establishment of 15 new private banks was approved 
In November, bank rediscount rates and reserve rates were lowered for the 
fourth time 
On 3 January, the comprehensive enforcement of volume control was 
announced 
On 4 January, impending volume control implementation caused huge presale 
of residential construction in Changhua City and Yuanlin County 
On 6 January, the definition of volume control rate and construction technique 
regulation had been decided. Basements would be included in volume rates. 
In January, 15 new banks were established and start to operate 
On 15 January, announcement that volume control would be fully enforced in 
Kaohsiung City in mid-November 
On 17 January, further announcement that basement would be included in 
volume rates. The Construction and Planning Administration to revise the 
construction technique regulation to implement volume control. 
In February, with the impending volume control, developers in Changhua 
County rushed for approval. 
On 11 March, although it was announced volume control would be 
implemented gradually in Taichung City, developers rushed for presale and 
residential construction. 
On 12 March, announcement that volume control would be included in city 
planning law 
On 31 March, the Construction and Planning Administration vowed to punish 
developers who rushed for approvals and constructions. 

E l  
E2 

E3 
F1 
F2 
F3 

F4 
G1 
G2 
G3 

H1 

H2 

H3 

I1 
I2 
I3 

I4 
I5 
J1 

J2 
J3 

J4 
J5 
K1 
K2 
K3 

L 1 

L2 

L3 

L4 
L5 

L6 

L7 

L8 

L9 

L10 

Not relevant 
Not relevant 

Not relevant 
Not relevant 
Not relevant 
Not relevant 

Not relevant 
Not relevant 
Not relevant 
Not relevant 

Not relevant 

Not relevant 

Not relevant 

Not relevant 
Indirect 

Negative 

Negative 
Not relevant 

Indirect 

Not relevant 
Not relevant 

Negative 
Positive 

Not relevant 
Indirect 
Positive 

Positive 

Positive 

Positive 

Positive 
Positive 

Positive 

Positive 

Positive 

Positive 

Negative 



Source: 

The World Bank 1993: p154-155,341; CEPD1997: p5-7; CHCII 1993: P555-579; CHCMC 1990:P74-75; 
Ho Wang Co. 1997: P259-260; Yu and Wang 1999:153-179; 11 1 Table 6-2; Chang 2000:34-35; 
Bank of Taiwan 1990:326-327, (V41 no3); CPA 1993: p215-227; AAA 2000: p47-48; 
Tsai 2000: p56; EIU 1991: p15 (No3) 

Positive 

Negative 

Positive 
Positive 

Positive 

Positive 

Positive 

Positive 
Indirect 

Not relevant 
Negative 

Not relevant 
Indirect 
Positive 

Positive 
Not relevant 

Negative 
Negative 

Negative 

Negative 

Indirect 

Not relevant 

Negative 

Negative 

Positive 

Negative 

Not relevant 

1993 

1994 

1995 

1996 
1997 

1998 

1999 

2000 

L11 

L12 

L13 
L14 

L15 

L16 

M1 

M2 
M3 
N1 
N2 
0 1  
0 2  
0 3  

0 4  
0 5  
P1 

Q1 

R1 

R2 

S1 

S2 

S3 

S4 

S5 

S6 

T l  

On 25 April, the Construction and Planning Administration announced that 
volume control would not be colnprehensively implemented on 1 July 1992. 
Instead, the Administration delegated each city planning committee to decide its 
own timetable of volume control implementation. 
On 11 June, selective credit and loan restrictions on land and construction was 
announced 
On 19 June, revised volume control rate was approved 
In June, the regulation that basements should be included in volume control 
rates was passed in Taipei City 
On 4 July, the floor space of basements was included in volume control rates. 
Hence no surplus profits could be made by excessive excavation of basement 
areas. 
On 1 November, announcement that city plan and volume control would be 
comprehensively implemented in all cities and rural counties in Taiwan by 
extending City Plan Law to City and Town Plan Law. In addition, non-city land 
would also be included in City and Town Plan Law. 
In March, the enforcement of basement volume control in Taiwan province was 
announced 
In September, bank reserve rates lowered by Central Bank 
In December, housing loans extended to 30 years by insurance companies 
Construction Technique Regulation increased high-rise building chapter 
Policy of low housing price as NT$ 60,000 per Pings was released 
Regulation of apartment and flat management passed and implemented 
Bank housing loans were extended to 30 years 
Bank reserve rates were lowered and the restriction on housing and construction 
loans was loosened by Central Bank 
Central Bank granted NT$ 80 billions for real estate loans. 
Conferences of national land management and development were held 
PRC manoeuvred missiles test and war game against Taiwan (Chang 2000:34). 
In July, Asian Economy Crisis occurred (Hsieh 1999: 33; Yu and Wang 
1999:153,179) 
Construction companies and listed construction companies went bankrupt i.e. 
Kuan San Group, Jui Lian Co, Lo Chieh Co etc. (Chang 2000: 157-174). 
In October, more listed construction companies such as Kuo Yang Co, Hsin Chi 
Chun Co, Kuo Chan Automobile Co., Central Notes & Securities Co went 
bankrupt (Industry & Commerce Times 1998: 12 Nov p 16) 
On 1 January, announcement that housing loans were subsidized by NT$ 150 
billion. 
On 19 April, hill land slope over 30 degrees was prohibited for construction 
from 2000 
More listed construction companies went bankrupt, e.g. Chien Mei Co, Jen 
Hsiang Co, San Tsai Co, Hsin Yan Co, Huang Pu co, Chin Pi Co, Her Hung 
Group, Han Yang co, and Chieh Lian Co etc 
On 5 July, President Lee's one country two states statement provoked tension 
with PRC 
On 16 June, Volume control regulation comprehensively enforced in all Taiwan 
(Tsai, 2000: 56; Li 2000; 58) 
On 21 Sep, a 7.8 Richter scale earthquake occurred in central Taiwan caused 
heavy casualties and building damage. 
On 18 March, opposition and pro-independent party leader Chen Hsui-Pen 
elected as President of Taiwan (Chang 2000: 34). 



Figure 5.2 Relevant events and the Peak 

Relevant Events 

Figure 5.3 Relevant events associated with the Peak (Floor Space) 

Discussion of Events (1 981 -1 988) 

The relevant events in this period were denoted as Events A-H in Table 5.1.This period 

begins with the Event Al,  the January 1981 implementation of volume control in Taipei 

City, a significant event in Taipei City (See Section 5.4.3.5), but it also created the 

regulation framework that would later help create the Peak. Nevertheless, other than for 
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Taipei City, this framework lay dormant for two decades. Event A2 was designed to urge 

the development of the land while discouraging residential coilstnlction (see section 3.6). 

Events A3 and B1 helped the construction industry due to global recession and difficulty 

in this industry. Event C2 was specific to mountain land and irrelevant to urban land 

throughout Taiwan. Event D 1 increased the flexibility of architecture design. 

Event E3 helped the development of the residential construction industry, while Event F3 

provided construction management and financial arrangement for developers. They were 

not, however, important to the construction industry. Banks preferred to deal directly with 

developers rather than with construction management consultants. Event G2 gave more 

freedom of capital movement inwards and outwards, a factor not directly relevant to the 

Peak. However, Event G3 increased the land transaction incremental tax, thereby 

discouraging land and housing transactions. Event HI  helped the stock market boom (The 

World Bank 1993:341;Yu and Wang 1999:60). However, Event H3 was to repress this 

industry. 

Overall the influence of the events in this period on residential construction either had 

already vanished or was limited in scale. Moreover, these events were not so immediate 

and comprehensive to precipitate the sharp and short Peak. They do, however, show a high 

level of interference in the residential construction industry, usually as a short run tool of 

macroeconomic and development policy. 

Discussion Events (1 989-1 992) 

These were the most likely events in precipitating the Peak. Event 13, on 28 Febn~ary 

1989, the selective credit restriction, specific to land and constnlction, strictly limited the 
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level of bank loans to developers and construction companies. This had a negative impact 

on the industry. Events 11, I2 and J1 were important in freeing competition amongst banlts 

and financial markets, increasing potential lenders to residential constn~ction development. 

Event J5, the October 1990 loosening of the selective credit and loan restrictions on land 

and constnlction, was very significant, especially after the loosening of credit in February 

1989 had already given developers the chance to raise ft~nds from banks. Event I(2 

increased competition in financial markets, Event K3 further loosening credit limitations 

(Section 3.5). 

Events L1 to L16 (except L4 and L12) in 1992 (Fig 5.2; Table 5.1) all suggest that volume 

control was closely related to the increase of residential construction throughout Taiwan. 

However, seeing the response to volume control, the government tried to slow the rush of 

constructions with the land incremental tax raised in order to reduce land transaction and 

speculation (Chu Shang Real Estate 1993:215). Events L10 and L12 were also designed to 

control the rush for construction. Thus the later events of this sequence provide evidence 

of the impacts of the earlier events on construction. They appear not to have succeeded. 

With Event L4, new private banks provided more construction loans with lower interest 

rates, facilitating residential construction (CHCII 1993:560), registered construction loans 

increasing by nearly 90% (CHCII 1993:567). 

Events in this period covered the start and sharp rise of the approval peak and the events 

examined were sufficient to precipitate massive and rapid residential construction. They 

also show the government unable to successfully provide policy for the industry massively 

increasing uncertainty with its stop-go changes. 



Discussion Events (1 993-2000) 

Event M1 further extended volume control to basements in Taiwan province to prevent 

circumvention of the policy intent. Event N2 was designed to keep down low-end housing 

prices, with Event 0 2  extending retail housing loans fiom 25 years to 30 years, both 

relieving the burden of homebuyers. Event 0 3  facilitated developer and consumer loans. 

However, Events PI, Q1, R1, R2, S3, S4 and S6 all had negative implications for the 

residential construction industry (Yu and Wang 1999: 159-1 60). Event S5, finally saw 

volume control regulation enforced throughout Taiwan. Implementation of volume control 

had taken nearly eight years since it was first announced in early 1992. In this later period, 

the approval declined sharply and events were mostly negative towards residential 

constn~ction as government reacted to the Peak. Therefore, events in this period were 

unlikely to have triggered the Peak. 

5.2.3 Events Relevant to the Peak, 1989-1992 

Events in the period 1989-1992 had already been identified as most relevant to the Peak 

with some already discussed in detail. This section further examines their impact on the 

Peak. 

Discussion of Events in 1'989 

The hypothesized impact on the Peak of the events in 1989 has been examined in Table 

5.1. The events in 1989 bore no positive impact to the Peak. 

While events in 1989 were not possible triggers of the Peak, the selective credit control on 

land development and construction Event 13, however, effectively reduced loans to the 

residential construction industry (see Section 5.3). More attention should be paid to its 

subsequent effect. 

145 



Discussion of Events in 1990 

Only Event J5 suggests a positive impact on the Peak. Event J3 was official routine 

procedure no matter whether the Peak was there or not. Event J4 increased land transaction 

incremental tax, thus, discouraging land transaction. Hence, it was a negative factor to the 

Peak. 

Event J5 occurred immediately before the rise of the approval peak in 1991. This initiative 

enabled developers to buy land and construct buildings with loans and high financial 

leverage (Li 1998:79). However, this event alone would not be able to generate the very 

sharp peaks that occurred in virtually all cities and counties. 

Discussion of Events in 1991 -1 992 

It is likely that only Event K3 had a positive impact in 1991. Event K3 increased the 

money supply of banks and was, therefore, conducive to residential construction. 

Nevertheless, the government still controlled and intervened in bank loans to the 

constniction industry. 

Approvals increased in 199 1, indicating that developers were encouraged. Overall, 

however, the events in 1991 seem not close to the Peak. 

For 1992 all events except L10 and L12 indicated positive impact on the Peak. In 1992, 

events occurred which were largely positive with respect to the Peak and its intensity. With 

approvals rising sharply that year, Events L1-L16 (except L12) were positive to the Peak. 

The major event was L1, the announcement of volume control. On 3'd January the 

Constnlction and Planning Administration (CPA) announced that the volume control 



regulation was soon to be compreheiisively enforced throughout Taiwan. 

The announcement of the volume control regulation in 1992 resulted in an increase in 

approvals. The rapid increase of approvals was so huge that the government tried to 

suppress the rush by implementing antitrust law, restrictions on land and construction 

credit and loans, and even warning of penalties for hasty construction. But the measures 

seemed ineffective in offsetting the Peak, approvals still growing. 

That these two events might have precipitated an approval rush and later completion is 

also partly confirmed by previous research. Chen (1999: 153-154), Li (1998: 103-1 12), 

CPA (1999:47) and Lin (1999:49) argued that financial policy was crucial to the 

-development of the residential construction industry and most developers' funds for 

development and construction were from bank loans, accounting for almost 70 percent of 

total costs. However, little systematic study of that relationship has occurred. 

The CPA (1999:46, 1994:23, 1996:32), Chu Shang Real Estate Co. (1993), Chu (1998), 

and Peng and Chang (1995:45-71) pointed out that the announcement of the 

implementation of volume control regulation caused developers to rush construction 

enormously, resulting in oversupply and high vacancies in the housing market after 1997.. 

This is also consistent with Li (2000:p58-59), Peng and Chang (2000:337), Chou (1999: 

71-76), Hsiao (2000: 120), Chang (1999:11), Chen (1999:336) and CHCII. (1985: 277). 

Yet their researches did not take the financial factor into consideration and also lacked of 

systematic research of that relation between two events. 



None of researchers provides solid evidence to verify these two events as the major 

contributive events of the Peak. Given these two events are considered as the major 

contributive factors to the Peak, pntdent examination and evidence should not be absent. In 

addition, the interaction of these two events to the Peak is not investigated even that both 

events happened so close together. In addition, the events time-line approach found 

volume control implemented in Taipei City in 198 1, a useful example to verify the cause 

of the Peak of Taiwan in 1990s. 

5.3 LAND DEVELOPMENT AND CONSTRUCTION CREDIT ON 

CONSTRUCTION COMPANIES 

This section examines land development and construction credit changes as events linked 

to the Peak. The government manipulated loans to constnlction companies to control 

possible inflation threats. This was usually achieved by tightening or loosening controls on 

bank loans. The Construction and Planning Administration (CPA)(1999: 46-47) suggested 

that monetary policy was effective in controlling the growth of residential construction. In 

particular, when house and land prices soared in 1987-1 989, the government restricted 

land and construction loans to construction companies (CHCMC 1990:85). Not 

surprisingly, the effects were fast and direct and slowed residential constnlction (Ibid:73). 

The effects of the event need to be scrutinized in relatively short time intervals to see the 

precise time of the occurrence, the effects of events being examined in more detail by 

monthly data rather than annual aggregates. Although monthly approvals data exist, few 

researchers have examined them (Peng and Chang 1998:43-64, 2000: 336; CPA1999: 46). 

This section uses monthly approvals as an additional means of indicating the effects of 

loosening land and construction loan. 



The increases of residential approval started in 1991 before the announcement of volume 

control in 1992 (Figure 5.4). In aggregate, the annual increase of residential approvals rose 

from 19.21 million m2 in 1990 to 24.76 million m2 in 1991 (Figures 2.7 and 2.8), but how 

the increase of approvals related to individual events is not evident. 

Month ........... ~ ~ m ~ ~ p ~ t i ~ ~  

Figure 5.4 Monthly approvals of residential unit, 1989-1 992 
Source: CPA (see Appendix 25 for data) 

Monthly residential approvals were stable before March 1991, then rose to a peak in July 

1992 (Figure 5.5). During March 1991 to January 1992, residential monthly approvals 

increased from 1.03 million m2 in March 1991 to 3.49 million m2 in January 1992, nearly 

238.8% growth, based on the loosening of land and construction loans in October 1990. It 

is reasonable to expect developers to spend five months on pre-approval planning such as 

land procurement, architectural design, drawing plan and preparing application 

documentation for approval. In January 1992, when volume control regulation was 

announced, monthly approvals jumped sharply from 2.70 million m2 in February 1992 to 

5.41 million m2 July 1992, nearly 100% growth in five months (Figure 5.5). This suggests 

149 



the announcement was almost certainly the principal trigger of the sharp increase in 

approvals in January 1992. 
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Figure 5.5 Monthly approvals of residential floor space, 1989-1 999 
Source: CPA (see Appendix 25 for data) 

An approvals peak can be seen during March 1991-May 1996 (Fig~lre 5.5). This event- 

based pattern differs somewhat from the long-term time series or residential market cycle 

fluctuation and argues for the holistic rather than reductionist approach in interpreting 

specific phenomena. 

The effect of credit loosening can be seen from the monthly data of construction loans. 

Construction loans increase slightly from 1987 to 1989, but slow down after the restriction 

of land and construction loans in February 1989. After 1991 constn~ction loans grow 

rapidly (Figure 5.6) but decline sharply from 62.04 percent in March 1989 to 6.76 percent 

in May 1990 due to credit restrictions (Figure 5.7). From then until October 1990 growth 

in construction loans escalates from 10.49 percent to 103.85 percent in July 1992 due to 

another credit loosening event. Given the loosening of credit, the announcement of volume 
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control later in January 1992 can then be interpreted as precipitating a nlsh by developers 

and landowners for approvals and constntctions on previously purchased land. This is 

especially tnle when it is noted that banks provided loans up to 70 percent of land costs (Li 

1998:103-112; Chen 1999:102-111). This also indicates that the Peak was led by 

developers rather than by consumers, since most construction funds were collected from 

bank loans rather than from sales in a short period of time (CPA 1999:46-47; Peng and 

Change 1995: 55). 
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Figure 5.6 Monthly construction loans, 198 1-1 993 
Source: CHCII (see Appendix 27 for data) 
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Figure 5.7 Monthly growth rate of construction loans, 198 1-1 993 



Source: CHCII (see Appendix 28 for Data) 
Note: Comparing to same month in last year 

The restrictions on land development and construction loans in February 1989 included 

forbidding: (a) non-mortgage loans on land, mortgage loans on undeveloped vacant land 

and on those lands transferred more than three times in two years, and (b) mortgage loans 

for purchasing land and construction from exceeding 140% of official current land value in 

February 1989. This level was much lower than the actual land purchase price and 

associated costs (CHCII 1994:292; Li 1998: 192-1 93). These regulations sharply reduced 

the amount of loans and developers were often unable to commence development and 

construction (CHCII 1994:8; CPA 1999:47; CHCMC 1991 :85; Chang 1991 :44; Chang and 

Peng 2000:332). 

In summary, development and construction loans played an important role both before and 

during the Peak. The pattern of residential construction approvals was consistent with that 

of the tightening and loosening of development and construction loans. It is much more 

indicative f these changes than completions which are modified by other events and the 

varying constn~ction periods involved. Monthly (as opposed to annual) approval 

massively reinforces the argument that the approval peak started after the loosening of land 

and construction loans, but before volume control regulation. The implication is that the 

Peak was not solely due to volume control regulation as some authors have suggested 

(Peng and Chang 2000; Chen 1999; Li 2000; CPA 1999 and 1994:23; CHCII 1994; Chu 

1998:84). 



5.4 VOLUME CONTROL REGULATION AND THE PEAK 

5.4.1 Introduction 

Volume control regulation had been the Taiwanese government's intention since early 

1972. By regulating the volume rate of each zone in the city, in combination with the shade 

rate, building floor space and population could be effectively reduced. This section 

explains the difference between the volume rate and the shade rate and its economic 

implications, as well as the ways in which the manner and speed of volume control 

implementation in local cities would affect residential constnlction. 

Prior to volume control, residential construction in Taiwan was controlled under a 

.Construction Technique Regulation concerning architectural design, building height, 

building size and constnlction techniques (Article 14, Constnlction Technique Regulation 

1990:26). Building floor space was determined by an allowed building height. This, in 

turn, was largely determined by the road width that the building faced. Building height had 

to be no more than 1.5 times the width of frontal road plus six meters (Article 14, 

Constnlction Technique Regulation 1990:26). The regulation also required that each floor 

height be at least three meters, dictating the maximum number of floors allowed. The 

equations of building height and total building floors were (5.1) and (5.2) 

(5.1) Maximum Building Height = (The width of the road* 1.5) +- 6 meter, 

(5.2) Maximum Total Building Floors = Building Height/3 meters. 



To find maximum building floor space, two more equations (5.3) and (5.4) were specified: 

(5.3) Maximum Building Floor Space 

= Total Btiilding Floors "Allowed Building Size, 

(5.4) Allowed Building Size = Size of Building Land " Shade Rate. 

Shade rate was essentially the size of the building's shade compared to the total size of 

land which it above occ~lpied (Article 1, Construction Technique Regulation 1990:7). The 

shade rate represents the percent of land that is built. There were two different categories 

of shade rate, the residential shade rate being 60%, and the commercial shade rate 

normally 80% (Article 30, Construction Regulation Summary 1998: 86). 

As a concrete example a block of residential land of area 2,000 m2, facing a 10 meter wide 

road had a maximum building height of 21 meters (i.e. (10"1.5)+6). Consequently, there 

were a maximum of 7 floors (i.e. 2lmetersl3 meters). The maximum building floor space 

would be 7,840 m"i.e. (7*56%)*2,000 m2). (Note: Article 27 of regulation stated that for 

buildings over five floors or height over 15 meters, for each additional floor or four meters 

in height, the remaining open space in the development must increase by two percent. This 

meant that in a seven floors building the shade rate if 60% should reduce by 4% to 56%). 

Conversely, volume control was the ratio of total building floor space to the development 

land size. Which means, equation 5.5, 



(5.5) Volume Rate =Total Allo~vecl Building Floor Space /Land Size. 

The volume control regulation is stated in Article 161 of Building Design & Construction 

Regulation (Constnlction Technique Regulation 1990: 11 8). The volume rate of each zone 

can be easily found in the city plan map, which indicates the number of the vol~lme ratio. 

Thus in Kaohsiung City R3 denotes the third type of residential area with a volume rate of 

240%, while C3 is tlie third type of commercial area with a volume rate 490% (Article 28, 

Construction Regulation Summary 1998: 120-121; Appendix 5.7 Document). Total 

building floor space is land size multiplied by volume rate. For example, total floor space 

of a land with 2,000 m2 can be 4,800 m2 (i.e. 2,000 m2*240%) in residential area of R3, 

3,000 m2 (i.e. 2,000 m2 * 150%) in R2 area, and 1,600 m2 (i.e. 2,000 m2 * 80%) in R1 area. 

In practice, shade rate regulations caused many low buildings, using up all allowable 

building space while being restricted in height, and yielding very little open space (CHCII 

1983 :237; 1985:265). The impact on city patterns is clear. Volume control, however, 

yielded a clear maximum for floor space. Developers could build higher buildings, leaving 

more open space. Most importantly, the government considered that building floor space 

was too great under the shade rate (Ibid). This caused problems in relation to the 

population growth in cities, yielding insufficient public facilities for parking and traffic, 

creating inadequate living space and pollution. This was especially true in Taipei City, so 

volume control was first introduced there in early 1972. The government used the 

experience of Taipei City before enforcing volume control across Taiwan (CHCII 1985: 

265-268). Some other cities and counties (before the government's comprehensive 

implementation) had already tried and practised volume control in small experiments, as in 

Kaohsiung City in 1986 in the Li Tsu Nei (BFn) area (only 0.08% of Kaohsiung City) 
155 



and Chien Zhen suburb. The rest of the city, however, remained under shade rate control. It 

is unclear when each citylcounty first started volume control (CPA 1994:23; 1996:32; 

CHCII 1993:559, 30; Chu Shang Real Estate 1992:215). 

5.4.2 Economic Impacts of Volume Control 

The purpose of the volume control regulation was to control the excessive development of 

building floor space in densely populated cities (CPA 1993 :2; CHCII 1985 :266). Under 

volume control, total building floor space was intended to be less than that of the original 

shade rate (CHCII 1985:268). This reduction of allowed floor space was the most 

important economic influence on developers and landowners. This section examines two 

examples under new volume control and old shade rate to illustrate implications of the 

regulation change. 

The two examples of volume control, one each for residences and commercial areas, 

compared to shade rate were calculated as for Kaohsiung City based on the announcement 

of volume control by the city government in November 1993 (Kaohsiung City 

Government 1993: Document no. 37352). 

Residential Example 

A land area of 2,000 m2 faced a 28 meter wide road in residential zone of R3. Its new 

volume rate was 240% shown in Kaohsi~lng City plan map (Appendix 70), with building 

floor space reduced from 7,840 m2 (under shade rate) to 4,800 m2 (under volume control), 

almost a 38.78% reduction. The calculations in Table 5.2 involved are equations (5.6) and 

(5.7): 



(5.6) Bziildingjloor space zlnder shade rate 

=Land Size*Allowed Shade Rate *Allowed Floors 

=2,000 m2*56%*7 floors 

=7,840 m2 

(5.7) Buildingjloor space under volume control 

=Land Size *Allowed Volume Rate 

=2,000 m2*240% 

=4,800 m2 

Table 5.2 Regulation change: An exam le of a residential area, Kaohsiung city P 
I Item I Old Shade Control 1) New Volume Control 1) Difference 

I1 II 

Building Height I Not Exceed 7 Floors [ Guide Lines & Flexible ' 1 I 

Zone Resideiztial " 

Land Size 2,00011.f2 

Residential (R3) 

2,000Mz 

28 Meters 

50% ' 

Road Width 

Shade Rate 

Volume Rate 

Maximum Floor Space 

Note: 
a. Kaohsiung city urban planning map (Appendix 70) 
b. Residential shade rate was 60 % (Article 30, Construction Regulation Summary 1998:86; Kaohsiung city 

government 1993 :8; Article 25, Construction technique regulation 1990:36) 
c. Shade rate was 50% and volume rate was 240% in residential 3 area under volume control regulation 

(Kaohsiung city government 1993: 9; Appendix 69) 
d. Building height = (Road width * 1.5 + 6m)/3m = (28m * 1.5+6m)/3m = 16 floors, but the residential 

height limit was 7 floors that the maximum height of this building was 7 floors (Article 14, Construction 
technique regulation 1990: 26; Article 23, p34) 

e. Building height under volume control regulation was subject to the equation As 5 (L * Sw)/2 and H 5 3.6 
* (Sw + D). Symbol As: building shadow size projected on the facing road by the slope rate 3.6:l from 
construction line vertically; L: length of land adjacent to road; Sw: road width land adjoining; H: height of 
every part of building; D: horizontal distance from construction line to every part of building (Article 164 
Construction technique regulation 1990:p118- 119) 

f. Shade rate reduced 2% when building exceeded five floors and each floor increase reduced further 2% 
shade rate till minimum shade rate 40%. The shade rate = 60% - (2% * 2 floors) = 56% (Article 27, 

11 -10% 

25 Meters 

60% " 

Floor Space Reduced 
Percent 

392!%(7 ~loors*56!%)* ] 
7,840~'" 

-35.78%(152%/392%) 

240% (R3) ' 

4 ,800~ '  

-152% 



Construction technique regulation 1990: p37) 
g. Basic bz~ildingfloor space in shade rate = Land size * shade rate "floors = 2,000m2 * 56% * 7floors = 

7,840 m2, which could further included additional size such as underground basements, floor passageway, 
balcony, staircases, roof and other encouraging size of sparing open space in non-volume control area 
(Article 1, Construction technique regulation 1990:7-19; Article 3 1 - 1 , p 40). 

h. Basic building Jloor space in volume rate = Land size * Volume rate = 2,000 rn2 * 240% =4,800 m2 
(Article 16 1 &I 62, Construction technique regulation 1990: p118) 

Thus floor space fell by 3,040 m2 on a 2,000 m2 block residential land. In addition, the new 

volume rate was nearly 152% smaller than the equivalent volume rate under the old 

regulation. This clearly encourages developers and landowners to hasten approvals and 

constructions to avoid the stricter volume control. 

Commercial Example 

Similarly, the floor space for commercial areas was reduced nearly 40% under volume 

control. Commercial area reductions also affected residential buildings as residential 

buildings can also be built in commercial areas. In Table 5.3 land of 2,000 rn2 faced a 21 

meter wide road in commercial area of C3. Its new volume rate was 490%, shown in the 

Kaoshiung City plan map. The maximum floor space reduced from 15,840 m2 under shade 

rate to 9,800 m2 under volume control, an almost 38.13% reduction. The calculations in 

Table 5.3 can be summarized as follows: 

Building floor space under Shacle Rate 

=Land size *Shade rate *Floors 

=2,000 m2*66%*12 floors 

=15,840 m2 

Building floor space under Volume Rate 

=Land size * Volume rate 

=2,000 m2*490% 

=9,800 m2 



The floor space was reduced by 6,040 m2 in a 2,000 m2 commercial land. In addition, the 

Building Height Not Exceed 12 Floors " Guide Lines & Flexible 

new volume rate was almost 302% smaller than the equivalent volume rate under the old 

Volume Rate 

Maximum Floor Space 

Floor Space Reduced 
Percent 

regulation. 

The sharp reduction of floor space can also be seen in Taipei City in the early 1980s when 

volume control was implemented (CHCII.1985: 268). Building floor space was reduced by 

23%-38% under volume control, compared to the shade rate (Table 5.4). 
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Note: 
a. Kaohsiung city urban planning map (Appendix 70) 
b. Commercial shade rate was 80% (Article 30, Construction Regulation Summary 1998:86; Kaohsiung city 

government 1993:8; Article 25, Construction technique regulation 1990:36) 
c. Shade rate and volume rate were 60% and 490% respectively in Commercial 3 area under volume control 

regulation (Kaohsiung city government 1993:9; Appendix 69) 
d. Building height = (Road width * 1.5 + 6rn)/3rn = (2 1m * 1.5+6m)/3m = 12.5 floors, but the building height 

limit was 12 floors that the maximum height of this building was 12 floors (Article 14, Construction 
technique regulation 1990:26; Article 24, p34) 

-e. Building height under volume control regulation was subject to the equation As ( (L * Sw)/2 and H 5 3.6 
* (Sw + D). Symbol As: building shadow size projected on the facing road by the slope rate 3.6:l from 
construction line vertically; L: length of land adjacent to road; Sw: road width land adjoining; H: height of 
every part of building; D: horizontal distance from construction line to every part of building (Article 164, 
Construction technique regulation 1990: 11 8- 11 9) 

f. Shade rate reduced 2% when building exceeded five floors and each floor increase reduced further 2% 
shade rate till minimum shade rate 50%. The shade rate = 80%-(2% * 7 floors)=66% (Article 27, 
Construction technique regulation 1990:37) 

g. Basic buildingfloor space in shade rate = Land size * shade rate *floors = 2,000m2 " 66% * 12 floors = 

15,840 m2, which could further included additional size such as underground basements, floor passageway, 
balcony, staircases, roof and other encouraging size of sparing open space in non-volume control area 
(Article 1, Construction technique regulation 1990:7- 19; Article 3 1 - 1, p 40) 

h. Basic building floor space in volz~me rate = Land size * Volz~me mte = 2,000 m2 * 490% =9,800 m2 
(Article 16 1 &162, Construction technique regulation 1990: 11 8) 

792% (12~loors*66%)~ 

15,840il.f " 
, 490%(C3)" 

9 , 8 0 0 ~ ~ "  

-302% 

-6, i?40il12 

-38.13%(3(fZ%/?92!%) 



Table 5.4 Comparison of building floor space under volume control and shade regulation 

 in Seng East Rd. 6851 27401 4001 40201 5871 12801 31.81 
Source: CHCII 1983: p244 Table 9-5 

in Taipei City, 1983 

The reduction of building floor space varied in different zones. Building floor space in the 

third type of residential zone (R3) decreased 40-43%, but in suburban areas reduced by 

Location 

Jen Ai Rd. Sec. 4 
Chian Kou North Rd. 
Fu Shin North Rd. 
Tien Mu 
Chung Hsiao East Rd. 
Tung Huwa South Rd 
Tung Huwa South Rd 
Hsin I Rd. 

only 25% (Table 5.5). In other words the higher the density of development previously 

allowed under the shade rate the greater the negative impact of volume control upon 

Land 
Size 

(Pings) 

528.04 
822.4 

265 
348.05 

455 
420 
823 

1096 

Old Shade Regulation 

maximum floor space. 

Building 
Size Loss 
(Pings) 

874.4 
1970.4 

243 
429.2 

836 
639 

1969 
2267 

Building 
Size 

(Pings) 
2497.9 
5261.6 

1038 
1151.3 

220 1 
2319 
5261 
8707 

Table 5.5 Summary of building floor space reduction in areas in Taipei, 1983 
l ~ r e a  Classification I Land Location I Estimated Reduction of] 

Percenta 
ge of 

Loss (%) 

35.0 
37.4 
23.4 
37.3 
38.0 
27.6 
37.4 
26.0 

New Volume 
Regulation 

Equivalent 
Volunle 
Rate (%) 

479.5 
639 
392 
300 
483 
552 
639 
793 

Residential 3 
Commercial 1-3 

Residential 4 
Commercial 1 

Building 
Size 

(Pings) 
1623.51 
3291.2 

795 
722.14 

1365 
1680 
3292 
6440 

Suburban 
Urban 

Facing 40M road and adjacent to 
16M road 

Downtown 
Local 

Volume 
Rate 
? )  

300 
400 
300 
225 
300 
400 
400 
588 

Floor Space 
(Percentage) 

25 
40-43 

2 8 

Equivalent volume rate decreased floor space by up to 152% under volume control in 

1 commercial 2 

residential zone R4 and by 75-152% in R3 zone (Table 5.6). Volume rate decreased floor 

space by up to 162% in commercial zone C2 and by 232% in C3 (Table 5.7). 

Source: CHCII 1983: p245 
Along the road 22-27 



Table 5.7 Comparison of volume control regulation with shade regulation in commercial 
area, Taipei city, 1983 

Table 5.6 Comparison of volume control regulation with shade regulation in residential 
area, Taipei City, 1983 
(Percentage of Land Size) 

Note 

Category 

R 1 
R2 

R3 

R4 

(Percentage of Land Size) 

Local 
Along the 
Road 

Source: CHCII 1983: p242 Table 9-3 

Building 
Volume 

LOSS 
(%) 

0 
40 

75-152 

0-152 

District 

Notes 

Mountain 
residential 
General 
residential 

High 
Density 

Building 
Volume 

Loss 
(%) 

-162 

-232 

, 

Category 

C1 
C2 

C3 

C4 Down Town 
Center 

New Volume 
Regulation 

ource: CHCII 1983: p244 Table 9-4 

The remarltable reduction of floor space under new voluune control influenced land value. 

Old Shade Regulation 

Shade 
Rate (%) 

3 0 
40 

5 0 

60 

In particular the value of a land with high volume rate of 1,100 percent would be halved, if 

Shade Rate 
("/.> 

3 0 
40 

60 (5F) 
58(6F) 
56(7F) 

46(12F) 
60 (5F) 
58(6F) 
5 6(7F) 

46(12F) 

Volun~e Rate 
(%) 

60 
120 

225-400 

300-400 

New Volume 
Regulation 

its volume rate were only 400 percent (Chang W.C. 1999: 11). Developers could retain the 

Equivalent 
Volume 
Rate (%) 

60 
160 

300 
348 
392 
552 
300 
348 
392 
552 

Old Shade Regulation 

Shade 
rate (%) 

60 
70 

70 

80 

original value only by acquiring approval under the old regulation, accounting for the rush 

Shade rate 
(%) 

8 0 
80 

8 0 

8 0 

Volume rate 
(%) 

3 60 
630 

560 

800 

for approvals before volume control implementation (Chen 1999:336; Chang W.C. 

Equivalent 
Volume rate 

(%) 

320(4F) 
400(5F) 
792(6F) 
320(4F) 
400(5F) 
792(6F) 
320(4F) 
400(5F) 
792(6F) 

1999:ll; CPA 1994:23). As we shall see in Chapter Seven this also shows why so many 



new developers entered the industry in the early stage of the Peak. 

5.4.3 The Implementation of Volume Control and Its Relevance 

The nature and timing of volume control implementation were also crucial in determining 

the shape, intensity and duration of the Peak. The timing and the consistency of the 

implementation were important factors in both the nlsh for construction and speculation. 

Strictly speaking volume control should be evaluated and measured in relation to each 

area's urban development (as in the examples of the previous Section), population density, 

relevance, and assessment and implementation authority, so that the implementation varied 

from place to place (CHCII 1985:263-279; Li 2000:58; Chen 1999: 285-295). This thesis 

moves towards this in considering cities and counties not just Taiwan as a whole. A zone 

by zone examination is beyond the resources of any except a large research team. 

The change to volume control is not simply one of an overnight change. The impacts of 

volume control regulation were closely related to the way in which it was implemented. Its 

implementation was delegated to local government and did not occur consistently across 

cities and counties, given differences in local government efficiency and local political 

influence (Chu Shang Real Estate 1993:2 15-2 17; Chen 1999:285-295; Li 2000:58; Shiao 

2000:121). Some cities, for example, implemented volume control regulations over a 

longer period of time (Li 2000:58; CPA 1999:7). This increased the time available for 

developers and landowners to develop the land. This also stimulated speculative land 

purchases, especially given easy land and construction loans (Chen 1999: 285-295; Li 

2000:58-59; CHCII 1985:277). 



The central government wanted volume control regulation implemented simultaneously 

throughout Taiwan (Li 2000:58; CHCII 1994; Chen 1999:336; CPA 1995:24; 1994:23). 

However, local governments had many difficulties i.e. local government budget, human 

resources, technique problems, efficiency and local political pressure (Li 2000:58; Chen 

1999:286-288). Consequently, it was impossible to enforce volume control simultaneously 

(Li 2000:58; Shiao 2000:12). Recognizing this reality, the Construction and Planning 

Administration (CPA) declared that volume control regulation would not be 

comprehensively enforced on 1 July 1992, the timetable for implementation being decided 

by each local city planning committee (Chu Shang Real Estate, 1993:217). No time limit 

was stipulated (Li 2000:58), the comprehensive implementation of volume control was 

only achieved in1999 (Chang W.C. 1999:ll; Tsai 2000:56; Li 2000:58). 

Volume control is a complex regulation for each small zone in each city wi$h a reasonable 

volume rate such as median density (R3) or high-density (R4) residential areas. The 

volume rate had to be determined and precisely calculated based on the survey of future 

population growth and development in each area (Article 15, Construction Regulation 

Summary 1998:74-75; Li 2000:58). It also needed a detailed map to indicate volume rate 

in each small block of land (Article 22 Construction Regulation Summary 1998:75; Article 

30, Constnlction Regulation Summary 1998:121; Appendix 70). In addition, the detailed 

plan needs to include the calculation of the population density, parks, public facilities, and 

residential and commercial proportion. According to Article 22 of City Plan Law, the 

detailed plan includes documents and diagrams, which indicate clearly the area of the plan, 

its residential density and allowable population, land purposes and their restrictions, 

budget and financial plan, road system, land for public facilities and others. The scale of a 

detailed plan diagram should be not less than the scale of 1: 1200 (Construction Regulation 
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Summary 1998:75). Sophisticated estimation of each zone's development, classification 

and volume rate were essential (CHCII 1983:237). Some city and county governments 

lacked the human resources and capability to design their plan, resulting in later 

implementation (CHCII 1983: 237-239; Li 2000:58). 

Volume control is revised by a City Plan Committee and then submitted to the central 

government for approval (Asticles 23 and 32, Construction Regulation S~~rnrnary 1998:75- 

76; Articles 30 and 3 1, Constn~ction Regulation Summary 1998: 12 1). Local government 

usually staggered the implementation of volume control by area (Sections 5.4.3.2 and 

5.4.3.3). In practice, local governments implemented volume control at the time they 

reviewed and updated their current city plan every five years (Article 26, Construction 

Regulation Summary 1998:76; CHCII 1993). What is surprising is not that the Peak 

differed between the various cities and counties but that there were so many similarities of 

timing. 

The government administration system is a multi-layer hierarchy (Figure 5.8). 

I Central Government I 

Taiwan Province Kaohsiung City 

Figure 5.8 Taiwan's autonomous system 

Since 1946 there has been a system of local governments and councils with elected mayors 

and councillors (Department of Statistics, Ministry of the Interior 1998: 105). However, for 

Taiwan province, Taipei City, and Kaohsiung City, it was not until 3 Dec 1994 that the 
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provincial governor and mayors were elected. Basically, under Autonomous Law, county 

and city governments have very independent administrations and significantly influence 

local affairs (Chen 1999:286-287). 

Local political influence and local government efficiency came into play by way of the 

long hierarchy and complex city plan reviewing process (Figure 5.9). 

City Plan Committee of Construction and 

Planning Administration 

City Plan Committee of Provincial ~rovincial 

Government Residential & 
I I + 1 City Development 1 

I I 
City Plan Committee of County 

Politician I t-4 Government (Decision making) 

Civilian 

Figure 5.9 Local city plan review process 
Source: Chen 1999: p286 Diagram 7-3 

Although the line of authority flowed from the central City Plan Committee to local city 

plan committees, it was local town officials who drew the city plan (based on local 

situations, population density, development and the current city plan) which was then 

submitted to the county government (Li 2000:58; Chen 1999:286-288). In the 

implementation of volume control, local governments had to draw a detailed plan of 

volume control and submit it to the central government (Articles 18-21 and 23, 

Construction Regulation Summary 1998:75). Little could the central government do if 



local governments did not submit the plans, unless it implemented rough volume control 

(CHCII 1994:22). As well, the members of the City Plan Committee of citylcounty 

government were appointed by the mayor. This allowed the mayor to greatly influence 

committee decisions (Chen 1999:287). Accordingly, local politicians influenced the local 

government's implementation through the mayor and committee appointments (CHCII 

1983: 237-239; Li 2000:58). 

The speed of the implementation in city and county varied enormously (Figure 5.10). In 

Taipei County, Ilang County, Hsinchu County, Hsinchu City, Taipei City and Kaohsiung 

City, volume control was completely implemented by 1998. Nevertheless, volume control 

was implemented only 2% in Chiai City, 15% in Chilung City and 32% in Pingtung 

Co~mty. Therefore, the aggregate progress in Taiwan grew slowly from 48% to 78% during 

1992-1998 (Figure 5.11) in an annual progress of only 5% since the announcement in 

1992. Although the implementation of each city and county varied, developers and 

landowners in each city and county necessarily rushed for approval and construction after 

the announcement of volume control (CPA 1994:23; Li 2000:58; Chu Shang Real Estate 

1992:2 17). They would not know the timelines in each place would be so varied. 

3 ,& +&* 8~4+~S~~~GP~b~44.$".~~.$vSCn."4~4+~3.'+&B2+&B4b"I"I&B %@ C* d 8 & 4 G$ G* , %'& " -\' 4 
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Caller and Counties ?8 

Figure 5.1 0 Progress of volume control regulation, 1998 
Source: CPA (see Appendix 29 for data) 
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Figure 5.11 Progress of volume control regulation, 1992-1998 
Source: CPA (see Appendix 30 for data) 

Volume control is critical to the t h a n  and demographic future of Taiwan. For example, 

under the old regulation, Taipei City could accommodate 5.53 million people, whereas, it 

-could only accommodate 1.84 million people under volume control (Table 5.8). Therefore, 

different classifications of commercial and residential premises and the volume rate 

influence building floor space, population density and the city's development. 

Table 5.8 Residential population in residential area, Taipei City, 1982 
l~egulation I Land size I Volume I Total floor 1 ~verage floor 1 Accommodation I 

space space per 

(m2/person) 

13,81565F) 
25 

Shade Rate 

population 
(" 10,000) 

(Hectare) 

4,605 

In summary, the long and inconsistent implementation not only allowed time for hasty 

rate (%) 

240 

300 

Volume Control 
R 1 
R2 
R3 
R4 
Total 

construction but also gave rise to further speculation. Local governments efficiency and 

political interference made the implementation of volume control more uncontrollable and 
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Source: CHCII 1982: p72 Table 4-3 

967 
1,289 
1,934 

415 
4,605 

60 
120 
225 
300 
157 

15 
5 2 

155 
62 

184 

580 
1,547 
3,868 
1,245 
7,24C 

40 
3 0 
25 
20 
25 



slow. So that even President Lee admitted "the implementation of voltlme control was 

wrong and far too long" (Li 2000:59). 

5.4.4 Effects of Regulation Change and the Peak 

Volume control regulation in each of the individual cities and counties is now examined. 

Through examining the effect at local level, a more accurate measurement of the effect of 

volume control regulation is possible. In this v o l ~ ~ m e  control was completely unlike credit 

control, which was necessarily uniform across Taiwan. 

Table 5.9 Progress to full implementation of volume control in local cities, 1992-1998 

Based on the similarity of local places and central relation, this section classifies Taiwan 

Local City & County 
Total Taiwan 
1 .Taiwan Province 

Taipei County 
Ilan 
Touyuan 
Hsinchu 
Miaoli 
Taichung 
Changhua 
Nantou 
Yunlin 
Chiai 
Tainan 
Kaohsiung 
Pingtung 
Taitung 
Hualien 
Penghu 
Chilung City 
Hsinchu City 
Taichung City 
Chiai City 
Tainan City 

2. Taipei City 
3. Kaohsiung City 
Source: 

into six categories to examine the effect of vol~lme control: 

1 .CPA, Construction and Planning Statistical Yearbook of Taiwan and Fuchien Area Republic 
of China 1992: p44-45; 1993: p38-339; 1994: p40-41; 1995: p52-53; 1998: p52-53 

2.Departrnent of Statistics, Ministry of Interior 1998 (Yearbook 1997): p341-343 

(Percentage) 
1992 

46.7% 
43.8% 
8 1.4% 
46.2% 
17.3% 
9.1% 

33.2% 
58.9% 
36.3% 
11.8% 
16.6% 
55.6% 
33.7% 
15.8% 
2.6% 

27.7% 
23.2% 
10.5% 
10.7% 

1.7% 
32.2% 

0.1% 
22.6% 

100.0% 
25.2% 

1998 
77.3% 
74.9% 
99.5% 

100.0% 
78.8% 

100.0% 
71.1% 
76.8% 
60.1% 
78.5% 
72.6% 
66.3% 
79.3% 
68.2% 
32.4% 
74.7% 
57.2% 
49.9% 
14.2% 

100.0% 
33.6% 

1.5% 
26.8% 

100.0% 
100.0% 



(a) Taipei City, and (b) Kaohsiung ( g i g )  City, as they are the two largest cities and 

are the only two directly administered by central government. (These accounted for 18.7% 

of total population and 17.5% of total residential constnlction in 1998); 

(c) Taipei County, the largest county in Taiwan, close to the central government and 

surrounding Taipei City (It accounted for 15.8% population and 19.1 % of total residential 

completions); 

(d) All other cities, i.e. Chilung (ZPg), Hsinchu ($fiT$), Taichung ( sgb) ,  Chiai (gs), 

and Tainan ('j$j). Cities were most urbanized in Taiwan province and their city plans 

were also directly decided by the central government (Article 20 City Plan Law, 

Construction Regulation Summary 1998:75) (These accounted for 12% population and 

21.6% of total residential completions); 

(e) All other counties i.e. Taoyuan (@kH), Hsinchu ($fiTT) , Miaoli (gs), Taichung 

(g*), Changhua ($?{k), Nantou (EfE), Yunlin (%$$), Chiai (gs), Tainan (Em), 

Pingtung (RB) and Penghu @F&J). Counties were nlral and covered most of Taiwan 

Province (These accounted for 48.32% population and 38.1% of total residential 

completions); 

( f )  The three eastern counties, i.e. Ilan (BE), Hualien (ZB), and Taitung (SR) 

counties, all located on the eastern coast and separated by the great central mountain range 

from the rest of Taiwan, (These accounted for 4.9% of the total population and 9.8% of 

total residential completions). 

5.4.4.1 Effect of Regulation Change in Taiwan 

In Taiwan as a whole, the peak of residential approvals happened in 1991-1 995. What 

followed was the Peak as measured by residential constnlction completions in 1992-1997 



(Figure 2.4). The sharp increase in residential unit completions was not due to a decrease 

in unit size (Figure 2.5) but a real production increase in residential construction. The 

approval and completion Peak has largely been discussed in Sections 2.3 and 5.2. 

5.4.4.2 Taipei City 

Taipei City is the capital and largest city of Taiwan, with a population of 2.6 million in 

1997. There was a long and distinct peak prior to the Peak. Residential completion 

increased from 1.85 million m2 in 1971 to 3.92 million m2 in 1977, then declined, then 

went up to another peak of 4.12 million m2 in 198 l(Figure 5.12). Again it fell, then rose 

again to 4.33 million m2 in 1984. Residential completion again fell sharply to 1.6 million 

m2 in 1988. The long and distinct residential completion peak to 1985 in Taipei City is 

very different from the pattern of other cities. 

Figure 5.12 Residential completion floor space in Taipei City 1968-1 998 
Source: Taipei City Government (see Appendix 36 for data) 

However, when volume control was announced in 1992, Taipei City was not immune from 

the flow-on effects. Residential completions in Taipei City increased from 1.25 million m2 

in 1991 to 1.98 million m2 in 1995. Two inferences can thus be made. First, compared to 

Taipei City's peak of 197 1-1 988, the residential completion increase during 1991-1 995 
170 



was much smaller. For instance, residential completion declined from 4.33 million m2 in 

1984 at the top of the peak to 1.98 million m2 in 1995,. Second, compared with other 

cities and co~inties, Taipei City did not show a distinct peak in 1992-1997 (see Figure 

5.12). As expected this indicates that volume control did not particular affect Taipei City in 

1992. 

5.4.4.3 Kaohsiung City 

Kaohsiung City was the major city involved in the 1992-1997 Peak and has a larger data 

set available than other cities. Kaohsiung City had a population of 1.44 million people in 

1997. A big residential completion peak occurred in 1992- 1997 (Figure 5.13). Residential 

completions increased sharply from 1.5 million m2 in 1992 to 3.9 million m2 in 1994. This 

peak occurred at almost the same time as the peak in all Taiwan. The increase in 

construction cannot be attributed to demographic factors; the population increased only 

0.7% while completions increased 164.5% during 1992-1 994. 

With respect to the speed of volume control implementation, Kaohsiung City had a long 
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implementation period perhaps due to local government inefficiency and possible political 
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Figure 5.13 Residential completion floor space in Kaohsiung City 
Source: CPA (see Appendix 3 1 for data) 



interference. Kaohsiung City implemented volume control area by area over many years. 

As already indicated volume control regulation started from 1986 in. Li Tsu Nei (f@Fm), 

an area of only 12.0037 hectares. In 1987, another three places, i.e. Ta Pin Ting (APTJB), 

Kao Ping (g@) and You Chang (&g) areas, totalling 336.96 hectares or 2.36% of the 

whole city, implemented volume control. In 1988, volume control regulation was 

implemented in seven places, i.e. Ta Shung (AjIB), Lin Hai (a?@), Hsiao Kang (fj~g), 

Kan Chian ($@$z), Ta Lin Pu (A$@%) and Ku Shan (Bm) areas, totalling 1,587.737 

hectares or about 11.11 % of the whole city. In 1989, there followed three places, Ho Ching 

(?&%A), Yen Cheng and Yuan Chung Kang (EqB) with a combined area of 

373.21 hectares and about 2.6% of whole city. Volume control was 25.2% of the city in 

1992 and increased gradually to 98.5% by 1997 (Table 5.10). After enforcing volume 

control, the volume rate in each area was shown clearly in a detailed city plan. For 

example, volu~me rates were 240% in residential zone of R3 and 300% in the commercial 

zone of C2 in Ku Shan area (see Appendix 70). Although the data are'more detailed the 

slow progress and the details of implementation in Koahsiung City are considered typical 

of volume control enforcement in other cities and counties (see below). As in the rest of 

Taiwan, this long implementation period also caused speculation as well (CHCII 

Source: 
1. CPA, Co~zst~*z~ction and Planning Statistical Yearbook of Taiwan and Fztchien Area Republic of 

China 1992: p44-45; 1993: p38-339; 1994: p40-41; 1995: p52-53; 1998: p52-53 

Table 5.10 Volume control progress in Kaohsiung City, 1992-1 998 
(Percentage) 

Progress 
(Percentage) 

25.19% 
39.12%" 
88.09% 
87.71% 
98.54% 
100.0% 

Year 

1992 
1993 
1994 
1995 
1997 
1998 

City Plan Size 
(Km2) 

141 
141 
141 
141 
141 
143 

Volume Control Size 
( ~ r n ~ )  

35.52 
55.88 
124.2 

123.68 
139.13 
142.85 



2. Department of Statistics Ministry of Interior 1998 (Yearbook 1997): p341-343 
3. Kaohsiung City Government (1993): 4 
Note: 
a: According to Kaohsiung city government's data, the progress of volume control regulation was 
39.12% in 1993 (see Appendix 5.12), but the progress indicated in Constsuction and Planning 
Administration in central government was 64.79%. Since local city was responsible for practical 
implementation, this research adopts the data from Kaohsiung City government. 

5.4.4.4 Taipei County 

Taipei County is the largest county in Taiwan with a 1997 population of 3.42 million. 

Taipei County had a distinct peak of residential completion in the periodl992-1998 with a 

sharp rise of residential construction in 1992-1995. Residential completion increased from 

3.56 million m2 in 1992 to 8.13 million m2 in 1995, nearly 128.5% growth in t hee  years 

(Figure 5.14). The population increased by only 4.55% in the same period (Appendix 32). 

It should be noted that population increase was a possibility for Taipei County had there 

been a population overflow effect from Taipei City following its early 1980s volume 

control implementation. As this did not eventuate, the sharp increase- of residential 

completion was not attributable to this small population's growth. The residential 

construction peak in Taipei County provides further supportive evidence justifying volume 

control as a contributive factor to the Peak. 

Figure 5.14 Residential completion floor space in Taipei Co~lnty, 1992-1 998 
Source: CPA (see Appendix 3 1 for data) 



This is consistent with CHCII (1 993 :30), Chen (1999:322,336), Li (2000:58), and Peng 

and Chang (2000:337). During the Peak massive high-rise flats over 15 floors were built 

with high vacancies the resulting in 1994-1996. The progress of the volume control 

implementation in Taipei County was 8 1.4% in 1992 and 99.47% in 1998, comparatively 

faster than other cities and counties (Table 5.11). However, it is not certain when the 

regulation was first implemented. 

Though the regulation was anno~mced in 1992, its implementation in every city and county 

was not expected to start for all from 1992. Only two cities i.e. Taipei and Kaohsi~mg 

Cities C O L I ~ ~  be certain of starting time of the implementation. They differed from other 

cities in that the central govemment had more influence on them. However, even in 

Kaohsi~mg City, the implementation was very slow, only 25.2 % in 1992 (CPA 1993:3). 

Consequently, The scale of implementation varied enormously ranging 'fiom 0.13% in 

Chiai City to 81% in Taipei County (Table 5.10), indicating the inconsistent progress 

across the nation. 

Table 5.11 Progress of volume control in Taipei County, 1992-1998 

Year City Plan Size 
(Km2) 

1,171.41 
1,171.41 
1,171.41 
1,171.30 
1,181.43 
1,181.43 

Source: 
1 .CPA, Constrz~ction and Planning Statistical Yearbook of Taiwan and Fz~chien Area Republic of 
China 1992: p44-45; 1993: p38-339; 1994: p40-41; 1995: p52-53; 1998: p52-53 
2. Department of Statistics, Ministry of Interior 1998, Statistical Yearbook of Interior 1997 
Republic of China: p341-343 

'Percentage) 
Volume Control Size 

( h 2 )  
Progress 

(Percentage) 



5.4.4.5 All Other Cities 

This group of cities is the most urbanized and commercial in Taiwan province. Population 

densities were 2,858 personslper ksn2 in Chilung City, 3,380 in Hsinch~l City, 5,519 in 

Taichung City, 4,379 in Chiai City and 4,087 in Tainan City, all much greater than the 

average in surrounding counties (Table 3.2; Section 3.2.3). They also acted as the district 

commercial and industrial centres of counties (Department of Statistics, Ministry of 

Interior 1998:46). Due to this special feature similar to Taipei and Kaohsiung Cities, their 

main city plans were administered and decided by the central government (Article 21.1, 

Construction Regulation Summary 1998:75), although they were within the administrative 

boundaries of Taiwan province. All other cities are more urbanized than all other counties, 

should be looked at as a group to see the effect of regulation change. 

Chilung city, with a population of 379,370 in 1997, is the only harbour City in northern 

Taiwan. Residential completions increased sharply from 324,165 m2 in 1992 to 1.52 

million m2 in 1995 (Figure 5.15), a distinct residential constnlction peak in 1992-1998 

consistent with other cities. Yet, population growth was only 2.79% during 1992-1995. In 

addition, according to the Housing Status Survey (1993) average floor space per person 

was 26.6 rn2 (DGBAS 1993:18). This sharp increase of residential completions could 

accommodate population approximately nearly 4.5 times more than the population growth 

in the period 1992-1995 (Appendix 32). 



Figure 5.15 Residential completion floor space in Cliilung City 
Source: CPA (see Appendix 3 1 for data) 

The progress of implementing volume control was also slow in Chilung City from 10.7% 

-to 14.24% during 1992-1998, (Table 5.12). This contrasted with the progress of its 

neighbor Taipei County (e.g. 99.47%) in 1998, indicating the reality of both slow and 

inconsistent progress between local cities/counties. 

Table 5.12 Progress of volume control in all other cities, 1992-1998 

Hsinchu City, known as Silicon Valley in Taiwan is a city of high technology industries 

such as computers, IC, electronic chips, semiconductors and high-tech components 

(Section 3.2.5). Residential construction completions increased from 375,962 m2 in 1992 

(Percentage) 
Year 
1992 
1993 
1994 
1995 
1997 
1998 

Source: 
I. CPA, Constrtlction and Planning Statistical Yearbook of Taiwan and Fuchien Area Republic of 

China 1992: p44-45; 1993: p38-339; 1994: p40-41; 1995: p52-53; 1998: p52-53 
2. Department of Statistics, Ministry of Interior, Statistical Yearbook of Interior 1997 Republic of 

China: p341-343 

Chilung 
10.70% 
10.70% 
10.70% 
11.84% 
12.88% 
14.2% 

Hsinchu 
1.68% 
8.24% 
8.24% 

25.68% 
99.98% 
100.0% 

Taichung 
32.20% 
32.20% 
32.20% 
32.43% 
32.43% 

33.6% 

Chiai 
0.13% 
0.25% 
1.41% 

1.5% 
1.50% 
1.50% 

Tainan 
22.64% 
22.64% 
22.64% 
22.66% 
23.80% 
26.80% 



to 1.01 million m2 in 1994 (Figure 5.16). A distinct peak appeared in 1992-1997. There 

was only 1.5% population growth during 1992-1994 (Appendix 32). Volume control 

increased from 1.68% in 1992 to 100% in 1997 (Table 5.12). This progress was 

comparatively fast, a distinct peak of residential completion occurring after the 

announcement of volume control. However, unlike many other areas, residential 

construction rose again in 1998 due to the boom in comp~tter and high-tech industries 

Taiwan. 

1200 

Figure 5.16 Residential completion floor space in Hsinchu City 
Source: CPA (see Appendix 3 1 for data) 

Taichung City located in central Taiwan is the third city of Taiwan, with a 1997 population 

of 901,964. Residential completions increased from 2.74 million m2 in 1992 to 5.78 

million m2 in 1994 (Figure 5.17), a 110.8% growth at a time when the population increased 

by only 4.78% (Appendix 32). A distinct residential construction peak occurred in 

1992-1997. The progress of the implementation in Taichung City was also slow, 

increasing by only 1.4% between 1992 and 1998 (Table 5.12). 



Figure 5.17 Residential completion floor space in Taichung City 
Source: CPA (see Appendix 3 1 for data) 

Chiai City located to the south of Taichung City is an agricultural city with a population of 

262,822 in 1997. Residential construction completion increased sharply from 461,622 m2 

in 199 1 to 1.05 million m2 in 1993 (Figure 5.18). However, population increased by only 

0.39% in the same period. A residential completion peak occurred during 1991-1996. 

Chiai City was the slowest city to implement volume control in the whole of Taiwan 

advancing only to 0.37% implementation during 1992-1 998 (Table 5.12). 
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Figure 5.18 Residential completion floor space in Chiai City 
Source: CPA (see Appendix 3 1 for data) 

Tainan City located to the north of Kaohsi~ing City and south of Chiai City with a 1997 

population of 717,811 is a cultural heritage city (see Section 3.2.1). Residential completion 

increased from 891,747 m2 in 1991 to 1.86 million m2 in 1994 (Figure 5.19). Population 

growth in Tainan City was only 1.88% growth in the same period. Volume control was 

only 4% implemented during 1992-1998 (Table 5.12). 

Figure 5.19 Residential completion floor space in Tainan City 
Source: CPA (see Appendix 3 1 for data) 



As a whole, other cities demonstrated a distinct peak of residential coiistnlction d~~r ing  

1992-1998, consistent with Taiwan as a whole. It also indicates that the pealts in all other 

cities were triggered by volume control not by the population growths in those cities. 

However, the progress varied remarkably and most cities, except Hsinchu City, made very 

little progress with the actual implementation, i.e. they all demonstrated a distinct peak 

following the 1992 announcement of volume control. 

5.4.4.6 All Other Counties 

This group includes most of the n~ral  areas located in the western part of Taiwan. 

Population densities were low, being only 295 personslkrn2 in Hsinchu County, 308 in 

Miaoli County, 706 in Taichung County and 133 in Nantou County (Department of 

Statistics, Ministry of Interior 1998:53; Table 3.2; Section 3.2.3). Therefore, it is 

appropriate to treat them as a group to examine the effect of v o l ~ m e  control: 

The residential constnlction of all other counties except Kaohsiung County indicated a 

sharp growth during the period of 1992-1994. The growth was over 400 % in Yunlin and 

Chiai counties; more than 120% growth in Taoyuan, Nantou and Pingtung counties; 97% 

in Miaoli County and more than 53 % in Hsinchu, Taichung, Changhua and Tainan 

counties (Table 5.13). This indicates simultaneous residential constnlction peaks (Figures 

5.20 to 5.30). The peaks were ~mlikely an effect of demographic factors due to low 

population growth in those counties. The peaks were largely consistent with the pattern of 

Taiwan's Peak. There were early movements upwards in residential completions in 

Chunghua, Kaohsiung and Penghu counties. 



Table 5.13 Population growth rates and residential constnlction growth rates 
in all other counties, 1992-1994 

/AH Other I Population / Residential l l ~ l l  Other I Po~ulation 
l~ounties I Growth I Construction ll~ounties I drowth 

Residential 
Construction 

Growth 
413.2% 
404.9% 

65.65% 
-39.43% 

123.8% 
45.92% " 

Taoyuan 
Hsinchu 
Miaoli 
Taichung 
Changhua 
Nantou 

Note: 

a: 1992-1995 to show the growth trend more clearly. b: 1991-1993 the peak occurred earlier. c: 
Kaohsiung county accounted for only 1.73% of total residential construction completions in 1994 

and 1.67% in 1995. 

Source: see Appendices 3 1 and 32 

7.63% 
3.89% 
1.08% 
4.7% 

1.26% 
0.74% 

Figure 5.20 Residential completion floor space in Taoyuan County 
Source: CPA (see Appendix 3 1 for data) 

Growth 
156.2% 
53.01% 
97.0% 
57.65% 
72.41 % 

137.78% 

V u n l i n  
Chiai 

Y a i n a n  
Kaohsiung 
Pingtung 
Penhu 

0.27% 
1.44% 
2.1% 

2.88% 
0.89% 

-4.21% 



Figure 5.21 Residential completion floor space in Hsinchu County 
Source: CPA (see Appendix 3 1 for data) 

Figure 5.22 Residential completion floor space in Miaoli County 
Source: CPA (see Appendix 3 1 for data) 

1982 1983 1981 1'185 1986 I987 1988 1989 1999 1991 1992 1993 I994 1995 I996 1997 1'198 

Figure 5.23 Residential completion floor space in Taichung County 
Source: CPA (see Appendix 3 1 for data) 



Figure 5.24 Residential completion floor space in Nantou County 
Source: CPA (see Appendix 3 1 for data) 

Figure 5.25 Residential completion floor space in Chunghua County 
Source: CPA (see Appendix 3 1 for data) 

Figure 5.26 Residential completion floor space in Yunlin County 
Source: CPA (see Appendix 3 1 for data) 



101l11 h 

xnn 

600 I 

\ I 

Figure 5.27 Residential completion floor space in Chiai County 
Source: CPA (see Appendix 3 1 for data) 
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Figure 5.28 Residential completion floor space in Tainan County 
Source: CPA (see Appendix 3 1 for data) 
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Figure 5.29 Residential completion floor space in Kaohsi~ng County 
Source: CPA (see Appendix 3 1 for data) 



Figure 5.30 Residential completion floor space in Pengh~l County 
Source: CPA (see Appendix 3 1 for data) 

It is possible to examine Pingtung County in southern Taiwan as an example of all other 

counties to see the effect of volume control in a local county. Pingtung County is an 

.agricultural and fishing county with a 1997 population of 9 13,764. Residential 

construction completion increased from 832,159 m2 in 1992 to 1.86 million m2 in 1994, 

and exhibiting a very distinct residential completion peak (Figure 5.31), with population 

growth being 0.89% in the same period. There was slow but steady progress in 

implementing volume control regulation, increasing to 29.86% of the whole co~inty during 

1992-1998 (Table 5.14). 
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Figure 5.31 Residential completion floor space in Piligtung County 
Source: CPA (see Appendix 3 1 for data) 



The progress of volume control implementation in all other counties was slow and 

inconsistent (Table 5.14). 

Table 5.14 Progress of volume control in all other counties, 1992-1998 
Year I Taoyuan I Hsinchu I Miaoli I Taichung I Changhua I Nantou 

county 
50.93% 
59.18% 
62.63% 
63.78% 
65.87% 
67.96% 
76.78% 

county 
17.25% 
17.25% 
46.46% 
55.76% 
58.97% 
62.17% 
78.80% 

county 
36.32% 
38.94% 
43.65% 
43.65% 
50.16% 
56.67% 
60.06% 

county 
11.82% 
11.82% 
21.53% 
24.79% 
5 1.66% 
78.53% 
78.53% 

county 
9.08% 

31.53% 
33.61% 
46.98% 
73.49% 

100.00% 
100.00% 

county 
2.46%b 
2.46% 

20.91% 
20.91% 
24.92% 
28.92% 
71.14% 

Source: 
I.CPA, Constr~~ction and Planning Statistical Yearbook of Taiwan and Fz~chierz Area Republic of 
China 1992: p44-45; 1993: p38-339; 1994: p40-41; 1995: p52-53; 1998: p52-53 
2. Department of Statistics, Ministry of Interior, Statistical Yearbook of I~zterior 1997 Republic of 
China: p341-343 
Note: 
a: measured by the average of 1995 and 1997; b: data in Statistical Yearbook were 33.24% in 1992 
and 2.46% in 1993. Progress declining sharply and then going up is not reasonable; hence this 
research uses the data in 1993 in 1992. c: data in Statistical Yearbook were 33.73% in 1992 and 
20.88% in 1993, hence this research still uses the data of 1993 in 1992. 

However, residential construction in Kaohsiung, Changhua, and Penghu counties indicated 

Year 

1992 
1993 
1994 
1995 
1996 
1997 
1998 

some inconsistencies in relation to the other counties. In Changhua County there was 

Kaohsiung 
county 
15.75% 
15.67% 
33.92% 
34.09% 
47.97% 
61.84% 
68.20% 

another growth in 1988 and prior to the peak during 1992-1 994 (Figure 5.25). The reason 

Yunlin 
county 
16.55% 
16.55% 
24.40% 
38.36% 
47.29% 
56.22% 
72.56% 

for that particular growth is unclear. Kaohsiung County was very different in many 

Pingtung 
county 
2.57% 
3.29% 

17.85% 
17.85% 
19.44% 
21.02% 
32.43% 

respects from others (Figure 5.29). But it accounted for only 1.7% of total residential 

Penghu 
county 
10.47% 
10.47% 
25.80% 
35.61% 
42.78% 
49.94% 
49.94% 

Chiai 
county 
55.58% 
65.50% 
58.10% 
58.10% 
63.97% 
69.83% 
66.28% 

completions in 1994. It might relate to flexible regional movement. Kaohsiung County was 

Tainan 
county 

20.88%" 
20.88% 
44.39% 
50.73% 
65.04% 
79.35% 
79.35% 

less developed than Kaohsiung City, so that during the peak many developers in County 

might have shifted to City, resulting in little construction in County. The volume control 



implementation was 88.09% in City, much greater than 33.92% in County in 1994, 

implying that it was more urgent to develop the City. The movement was different from 

that of Taipei City and Taipei County since Taipei City had already implemented volume 

control and not enough land was left for development. Therefore developers moved from 

Taipei City to Taipei County. 

Penghu County differs geographically from others (Figure 5.30). It is a small western 

island and available land limits the possibility of residential construction. Though 

population is only 91,169, its population density is higher than that of Kaohsiung County 

(Table 3.2). Besides, Penghu had become famous for its tourism in recent years and the 

government promoted tourism there (CHCMC 199 1 : 104), perhaps helping residential 

construction grow without a distinct peak. 

However, residential constructions in Changhua, Kaohsiung and Penghu ,counties played a 

very minor part in the Peak across all Taiwan. In particular, the residential construction 

completions in Changhua County accounted for only 3.64% of all Taiwan's completions in 

1994, 1.73% in Kaohsiung County and 0.22% in Penghu County. 

5.4.4.7 Eastern Counties 

In eastern Taiwan the three counties from north to south are Ilan, Hualien and Taitung. 

They account for only 4.9% of the population, with mountains dividing them from the rest 

of Taiwan. Residential construction in the eastern counties also surged during the 

implementation of volume control in 1992-1997 (Figures 5.32 to 5.34), with very clear 

peaks but small population growth (Table 5.15). 



Figure 5.32 Residential completion floor space in Ilan County 
Source: CPA (see Appendix 3 1 for data) 

Figure 5.33 Residential completion floor space in Taitung County 
Source: CPA (see Appendix 3 1 for data) 

700 

Figure 5.34 Residential completion floor space in Hualien County 
Source: CPA (see Appendix 3 1 for data) 



Table 5.15 Population growtli rates and residential constnlction growth rates 
in eastern counties, 1992-1995 

growth. 

1 ~ a i t u n ~  

The progress of implementation varied in eastern counties (Table 5.16). In Ilan County, it 

Residential Construction 
Growth rate 

115.8% 
64.69%a 

Eastern County 

Ilan 
Hualien 

-0.39% 126.14% 1 

increased to 53.76% during 1992-1997; to 34.1% in Hualien Co~nty  and to 47.0% in 

Population Growth Rate 

1.75% 
0.56% 

Note: a: the pinnacle of the peak occurred in 1994 that the period of 1992-1994 could reflect the 

Taitung County. 

5 1 .OO% 23.16% 45.90% 
61.61% 28.58% 43.51% 
62.41% 33.76% 70.07% 

1996" 81.21% 45.49% 72.38% 
100.00% 57.22% 74.69% 
100.00% 57.22% 74.69% 

Source: 
I.CPA, Construction and Planning Statistical Yearbook of Taiwan and Fzlchien Area Republic 
of China 1992: p44-45; 1993: p38-339; 1994: p40-41; 1995: p52-53; 1998: p52-53 
2. Department of Statistics, Ministry of Interior, Statistical Yearbook of Interior 1997 Republic 
of China: p341-343 
Note: a: Measured by the average of 1995 and 1997 

Table 5.16 Progress of volume control in eastern counties, 1992-1998 

Volume control also precipitated a rush by developers and landowners for residential 

construction in sub-national level. As a whole the twenty-two cities and counties showed 

Taitung county 
27.73% 

Year 

remarkably consistent if not identical patterns. This could not be known before the 

Ilan county [ Hualien county 

co~mties and cities were analysed individually. However some differences do point to 

aspect for modelling in Chapter Six. Overwhelmingly, it makes sure to use city and county. 

1992 

In addition, we expect an announcement effect in only econometric analysis rather than 

46.24% 1 23.16% 

implementation to be important. As a result, they all showed a sharp increase in residential 

construction and a distinct residential completion peak simultaneously, consistent with that 
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across all Taiwan, summarised in Figures 5.35 and 5.36 as well. The time and degree of 

residential constn~ction peaks in those cities and counties were not exactly the same since 

each city and county differed in their economical structure and geographical background. 

In addition, the progress of implementation in local cities and counties varied enormously 

and was highly inconsistent, yet they all had the same outcome of volume control 

indicating a distinct peak in residential constructions. 

Figure 5.35 Summary of residential completions in all cities and Taipei County 



Figure 5.36 Summary of residential completions in all counties 



5.4.4.8 Patterns of Approvals and Completions 

Approvals reflect the effect of events before completions thereby providing additional and 

different evidence of the effect of events. This section examines both residential 

construction approvals and completions in relation to the effects of volume control. It 

provides further evidence of volume control precipitating the Peak. 

The distinction indicating that other building approvals shifted to residential approvals did 

not appear in the statistic data of residential approvals (see Section 2.3.1.3). In addition, 

residential approvals were inconsistent in some cities; in particular, in Taipei County, Chiai 

City and Tainan City residential approvals excluded the figure of residential units with 

shop (CPA 1998 : 150- 195). This figure, however, was essential to measure residential 

constnlction performance because this kind of residential unit was mainly for residential 

use (CHCII 1994:4; Architect Association Affiliation 2000:54; CPA 1999:23; DGBAS 

1993:ll). Due to the inconsistency of statistical data of approvals between cities and 

counties, the comparison of approvals in local cities and counties was meaningless. 

The approvals peak of residential construction in Taiwan started to increase in 1991 

because of credit loosening and was accelerated by volume control in 1992 (Figures 2.4 

and 2.5). Approvals started to increase from 89,478 units in 1990 to 136,233 units in 1991 

and accelerated to 254,916 units in 1992 (see Section 5.4). This situation also occurred at 

the sub-national level (see Appendix 34). 

Residential approvals accounted for nearly 54% of total approvals in Taiwan in 1993 (CPA 

1999:148). This thesis also examines the total approval in all cities and counties. Total 

approvals in all cities and counties except Taipei City indicate a consistent pattern with 
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that of the approval peak in Taiwan, and were prior to the completion peak. The rise of 

total approvals in 1991 and the ensuing sharp rise in 1992 indicate the effect of credit 

loosening and volume control on the increase in approvals. Again, the shape and duration 

of the total approvals and completions peaks were not consistent due to local difference in 

cities and counties. Nevertheless, the timing of the rise of the approvals peaks in all cities 

and counties across Taiwan were consistent with one another. This provides evidence that 

credit loosening and volume control caused the sharp rise of approvals and subsequent 

completions. 

5.4.4.9 Taipei City: The Anomaly 

In order to understand the nature and the start of Taipei City's anomalous residential 

construction peak, this section needs to look further into the residential approval pattern of 

Taipei City. Approvals increased from 1.5 million m2 in 1974 to 6.77 million m2 in 1981 

(Fig 5.37). Residential approvals declined from 1981 to 2.18 million in 1986. The 

residential approval peak happened early in the 1974-1986 period. Interestingly, approvals 

in Taipei City seemed volatile but stable, after volume control. 

I -u- Approval +Cornplelion 

Figure 5.37 Floor space of residential approvals and completions in Taipei City 
Source: Taipei City Government (see Appendix 36 for data) 



Neither the credit loosening nor volume control of the early 1990s much affected 

residential construction in Taipei City. In Taipei City, construction was stable and 

apparently productive resources were diverted to other cities and counties such as Taipei 

County (Chen 1999: 324-33 1; Li 2000:58). 

Taipei City enforced volume control from early in 1974 to create more reasonable city 

development and better quality living (CPA 1999:7; 1992:2; Li 2000:5 8; CHCII 

1983:237;1985:269-270). Control started from a suburban area in Wai Suang Hsi (p$%jg) 

in 1974, followed by Mu Tsa (&@f) area in 1975, Suang Hsi (FIE)  area in 1976, Pei Tou 

(jhfg) to Kuan Du (m@) area in 1977, Yang Ming San (FBgm) region in 1978, San Tsai 

Hou (UfFE) area in Yang Ming San in 1979 and the Ching Mei river ( 9 g j E )  bank area 

in 1980. 

In June 198 1, Taipei City council passed the comprehensive implementation of volume 

control regulation (CHCII 1982:68-69; 1983 :23 8-239; 1985:275-276), resulting in a huge 

approval peak before the regulation change (Fig 5.37). The implementation nevertheless 

took a long time (Section 5.4.4.2; CHCII 1985:266-267). The progress of implementation 

was 20.85% of all Taipei City in 1981 and 83% in 1985 (Table 5.17). But by 1990 Taipei 

City had 100% implemented volume regulation (CPA 1993:2). Hua and Chang (1997), 

argue that volume control regulation resulted in a sharp increase of housing supply in 

Taipei City in the early 1980s (Hua and Chang 1997: 4). 



In comparison, the completions in Kaohsiung City were greater than that of Taipei City 

Table 5.17 Progress of volume control in Taipei City, 198 1-1 986 

(Figure 5.3 8). Early implementation of volume regulation meant there were no economic 

Year 

1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

incentives for developers in Taipei City in the 1990s. Volume control was klly 

implemented in Taipei City in 1992, whereas it was only 25.19% implemented in 

Source: 
1. CHCII, Irzdz~strial Yearbook Taiwan Area, Real Estate Indzlstry 1982: p68-76, Ibid 1983: p237- 

245, Ibid 1985: p263-279 
Note: 
a: Until 1985 Taipei city had implemented volume control regulation in 79 places since 1974. Only 

19 places had not implemented volume control in 1985, but 12 places had already exhibited to 
public the detail plans of volume control regulation that were the prelude of implementation. 
And only 7 places in 1985 had not exhibited the volume control detail plans, which was only 
7.1% in the whole 98 places going to enforce volume control regulation (Ibid 1982:75-76; Ibid 
1983: 240-243; Ibid 1985:379). Since the enforcement had undertaken for a long times since 
1974 and only very small parts left; thus, the comprehensive implementation was certain and 
assumed in 1986, although construction and Planning Administration (1992) argued that Taipei 
city 100% implemented in 1990 (CPA 1992:2). 

b: The progress of volume control regulation in 1974-1981 was estimated by the places 
implemented in this period and the official progress in 198 1. The progress was 20.85% in 198 1 
and accrued 32 places, hence assumed 0.65% represented one place enforcing volume control 
regulation. 

City Plan Size 
(Hectares) 

10,446 

9,441.5 

9,441 

Kaohsiung City (Tables 5.17 and 5.10; Figure 5.39). 

Volume Control 
Size 

2,178 

4,397.5 

7,912 

Progress 

0.65%" 
3.26% 
5.21% 
5.86% 
8.47% 

11.08% 
12.38% 
20.85% 

46.58% 

83% 

Places 
Implemented 

1 
4 
3 
1 
4 
4 
2 

14 
23 
11 
12 
12 
7 



Figure 5.38 Comparison of residential completions.in Taipei and Kaohsiung Cities 

Figure 5.39 Progress of volume control in Taipei and Kaohsiung Cities 

The much lower construction rates in Taipei City then raise the question of residential 

migration from the City to the County. When Taipei City was not able to increase floor 

space under its already existing restriction on volume control, developers moved to nearby 

sub~lrbs in Taipei County before the regulation change (Chen 1999:336). In addition, 



residents in Taipei City moved to Taipei County (Chen 1999:297). Taipei County increased 

403,000 people during 1991-1999, whereas Taipei City decreased 77,000 people (Table 

5.1 8). The population change was not due to boundary change between them since the size 

of Taipei City and Taipei County has never changed from 1991 to 1998 (CPA 1993:45; 

5.5 INTERACTIONS AND TIMING OF EVENTS: LAND DEVELOPMENT AND 

Table 5.18 Comparison of Taipei City and Taipei County populations, 199 1 - 1999 
(1,000 People) 

CONSTRUCTION CREDIT AND VOLUME CONTROL REGULATION 

It is argued the two events, credit loosening of 1990 and volume control of 1992 happened 

Year 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 

so closely together and in a specific order such that the effect on residential construction 

Source: 
1. DGBAS, Monthly Statistics of The Republic of Chinn ~4011999: p8; Ibid 2000 v408: p8 
2. Taipei City Government 1999: p70 

Taipei County 
3107 
3162 
3223 
3261 
3306 
3355 
3420 
3460 
3510 

was maximised. Release of land and constnlction credit restriction could make 

Annual Change 

1.77% 
1.93% 
1.18% 
1.38% 
1.48% 
1.94% 
1.17% 
1.45% 

Taipei City 
27 18 
2696 
2653 
2654 
2633 
2605 
2598 
2640 
2641 

construction easier and cheaper in operation, but it did not provide strong reasons for 

Annual Change 

-0.81% 
-1.59% 
0.01% 

-0.78% 
-1.04% 
-0.26% 
1.60% 
0.04% 

developers and landowners to want to construct. Volume control regulation provided a 

strong reason for developers and landowners to develop ~ ~ n d e r  the old regulation, but it did 

not provide the funds and resources to develop. Only when these two events interacted 

together was it possible. Individual events could reasonably explain the causation of the 

Peak, yet their interaction in shaping the enormous completion of residential construction 

Peak could not be ignored. 
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5.5.1 Effects of Interaction 

While ulnder the interaction of loosening land and coiistruction credit and volume control 

regulation, construction was much more active than it should have been. Easy credit 

provides developers and landowners sufficient development and construction loans for a 

fast and massive production increase (Chen 1999: 153; Li 1998: 107-108; Li 2000:59; Lin 

1999:49) that was made universally desirable by volume control. Consequently, residential 

construction after the interaction of these two events in 1991 and 1992 created a much 

greater Peak than the sum of separate event effect. 

The effect of interaction on residential constnlction can be seen from the increase of 

development loans and construction loans. Development loans including loans for land 

development and construction in all industries in addition to the residential industry 

jumped from NT$66.1 billion in 1990 to NT$714.8 billion in 1994, almost eleven times 

growth during the Peak (Figure 5.40). This is consistent with sharp growth of the 

residential construction Peak and implies financial support was crucial to the achievement 

of the Peak. (The Central Bank of China 2000:lOO). Many other companies entered the 

residential industry during the Peak, contributing to the increase of residential construction 

(Chu Shang Real Estate 1993:216; Chen 1999: 155; Li 1998:78). Their development loans 

were then also reflected in the activity in residential construction. Development loans 

started to increase after the credit loosening but only reached their highest level in 1994. 

This is consistent with the interaction. Construction loans started to increase after the 

loosening of credit from NT$126.4 billion in 1990 to NT$215.7 billion in 1991 but 

expanded to NT$537.3 billion in 1994 (Figure 5.40). 
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Figure 5.40 Development and construction loans in Taiwan 
Source: The Central Bank of China, CHCII (see Appendix.38 for data) 

Moreover, the order and timing of the events were crucial to the effect of the interaction. If 

the two events had occurred far apart or if volume control had preceded credit loosening, it 

is unlikely that the Peak would have been triggered. Possible event sequence scenarios are 

summarized in Table 5.19. This table is designed to suggest that the Peak was more 

consistent with the scenario of the two events happen close together. A short interval 

would be the most likely to trigger a very intense peak. 

Table 5.19 Summary of scenarios 

Events Order 

Volume Control 
before Easy Credit 

Easy Credit before 
Volume Control 

Volume Control only 

Easy Credit only 

-, 

Time Interval 

NIL 
J- 

Possibility of Intense 
Peak 

Possibility of vely 
Intense Peak 

Large Once Only 
Peak 

Small and Medium 
Peak 

Equal to Volume 
Control implement 

Possibility of Intense 
Peak 

Possibility of very 
Intense Peak 

Large Once Only 
Peak 

Small and Medium 
Peak 

Less than Volume 
Control Implement 

Possibility of Intense 
Peak 

Possibility of very 
Intense Peak 

Large Once Only 
Peak 

Small and Medium 
Peak 

Greater than Volume 
Control Implement 

Two Independent: 
small peak 

Two Independent 
Small Peak 

Large Once Only 
Peak 

Small and Medium 
Peak 



This is not directly testable but three scenarios are outlined concerning the potential 

sequence and distance between these two events. They are compared to understand how 

the events interacted and the importance of this interaction in generating the Peak. 

Scenario I: The Peak would not occziv if credit loosening and volume control had 

happened separately and over a longerperiod of time. 

This is the situation in Rows 3 and 4 and Column 4, Volume control alone might have 

caused an increase in residential constnlction but not as enormous as that of the Peak. The 

loosening on land and construction credit helped the development of the residential 

constnlction but it would not have caused the sharp increase as that of the Peak. Similarly, 

if the volume control regulation had not happened shortly after credit looseniilg on land 

and construction, developers and landowners could not have raised sufficient funds to 

complete such enormous residential construction. These two events could only happen 

closely together to generate the influence of interaction. If the events fell far apart in time, 

then there would be no interaction and the effect of the individual events would be separate 

and smaller. 

This is not merely hypothetical. Taipei City is an example of no interaction of two events, 

as it had volume control in early 1981 and credit loosening in late 1990. The two events 

happened separately and far apart thereby causing no interaction. No construction 

completion peak occurred in 1992. Credit loosening in 1990 influenced the rise of 

approvals in Taipei City but, without the interaction of volume control, the rise in 

completions was not as sharp as that in Taiwan in 1992-1997. Without the pressure of 

volume control regulation, there was no incentive for developers and landowners to rush 



for so many approvals or construction in such a short time. 

In addition, volume control without the interaction of credit loosening saw the magnitude 

of residential construction growth in Taipei City in 1980s to be far less than that of the 

Peak (Figure 5.1 1). The completion peak in Taipei City fluctuated for a longer time than 

the unique one in Taiwan. The completion peak in Taipei City was much less than the 

approval peak whereas the Peak in Taiwan was greater than the approval peak. 

Scenario 11: Volume control implemented before the release of credit control 

This is the situation in Row 1 in Table 5.19. If volume control regulation had been already 

fully implemented before the release of credit restriction, there would be no incentive for 

developers and landowners to rush construction since all lands wo~lld already have been 

under stricter regulation. Better financial factors would merely assist 'an increase in 

construction but could not produce a Peak. In the 1990s Taipei City had already 

implemented volume control regulation with the release on credit restriction and no 

distinct completion peak occurred there. Though this hypothetical order differs from the 

Peak, this scenario also implies that the possible intense increase of completion occurred 

only when two events appeared closely. 

Scenario 111: Release of credit control before the volume control implemented could 

precipitate a very intense peak 

This is the situation in Row 2 in Table 5.19. The release on credit restrictions would result 

in developers not only becoming actively involved in construction but, very importantly, 

also procuring land via easy loans. Hence, when volume control was announced after a 

relatively close interval of time, the developers would have to develop all the land 
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procured rapidly under high financial leverage to avoid loss of building floor space and 

revenues. This would result in a sharp rise in construction approvals and completions. In 

addition, credit loosening, through easy loans, could attract some speculation to pursue the 

profit of land development before volume control. Therefore, the close interaction of the 

release on credit restriction and the implementation of volume control regulations could 

precipitate a more intense peak than any other scenario. 

In scenario 111, only when the release on credit restriction immediately before volume 

control could cause a sharp construction peak. In scenario I, two events occurring either 

separately or far apart, could not create a distinct peak. In scenario 11, credit loosening 

occurring after the implementation of volume control could not precipitate the intense 

construction, unless the occurrence was within the period of implementation. 

The interaction of events implies that supply-side seems to play the major role of 

triggering the Peak since the increase of construction discussion has been all based on the 

impetus of developer and landowner behaviour, not that of consumers. This will be further 

discussed in the next chapter. 

5.6 SUMMARY 

This chapter argued that the Peak was created, triggered and amplified by complex events 

and event interactions. A comprehensive and long-term events time series was created and 

analysed and related to the Peak to ensure every possible event was covered. Approvals as 

well as completions were used to consider relevant events. That approvals started to 

increase in 1991 and accelerated in 1992 was discovered, and this acceleration resulted in 

the Peak. Two important events matched the start and acceleration of the approvals, the 
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loosening of restrictions on development and constn~ction loans towards the end of 1990 

and the announcement of volume control anno~~nced in early 1992. 

This differs from the general conjecture of a mono-causal basis to the Peak. The impacts of 

loosening land development and construction loans were further verified by monthly 

approval data. No previous research had explored this possibility. Monthly approvals 

started to increase in March 1991 after the credit loosening in October 1990 and increased 

sharply when comprehensive implementation of volume control was announced in January 

1992. The increase in approvals stimulated by the loosening of credit could also be seen in 

the sharp rise of annual growth of construction loans after October 1990; implying that the 

Peak was in part due to easy loans. 

The economic loss of floor space, about 30%-40% when volume control was enforced, 

motivated developers and land owners, even some speculators, to increase their production 

to beat the implementation of regulation. Nevertheless, the progress of the implementation 

was slow and inconsistent among local cities and counties, being restrained by local 

government inefficiency and political interference. Consequently, this research loolted to 

the sub-national level to investigate the effect of volume control and its implementation. 

Except for Taipei City, most cities and counties demonstrated a clear and distinct 

residential construction peak in the 1990s. Taipei City indicated a distinct approval peak 

and long completion peak in the 1980s. This was because Taipei City had implemented 

volume control in the early 1980s. However, the comprehensive examination of local cities 

and counties and then comparisons to Taipei City provide solid evidence that volume 

control precipitated the Peak. 



The effect of two events was greater in interaction than two separate occurrences. The 

extent of interaction especially was intensified by the loosening of credit which occurred 

right before volume control enforcement. This interaction triggered an intense Peak, an 

argument which differs from common sentiment that the Peak was caused by only one 

factor. 

Population growth in each city and county was relatively small compared to the sharp 

growth of the Peak, implying that consumer demand was not a significant factor to the 

Peak.. :The sharp rise in development and construction loans indicates that suppliers 

prompted the Peak. This statement invites a discussion over whether the' Peak was supply- 

led or demand-led, a discussion pursued in the following chapter. 



CHAPTER 6 

THEORETICAL INTERPRETATION OF THE PEAK 1991-1996 (11): 

SUPPLY SIDE OR DEMAND SIDE CAUSATION? 

6.1 INTRODUCTION 

The event-driven description and analysis of the previous chapter is now brought into a 

systematic theoretical framework. That framework provides an interpretation of the 

Peak as a market event precipitated by supply side rather than demand side factors. 

A sequence of progressively more complex demand and supply models is used to 

interpret and interrogate the Peak. The last of these provides the most consistent 

interpretation and is subjected to empirical testing. 

The first is an equilibrium demand and supply market model. The strengths and the 

failings of this model are discussed and served an indicator of potential directions in 

the modelling. In expanding that model, individual developer behaviour is considered 

to be best interpreted as either (a) a simple informational cascade model or (b) as based 

upon an individual rationality. In the cascade model the actions of developers are 

considered as mutually interdependent i.e. a form of "follow the leader" behaviour. 

Conversely in the individual rationality model, individual developers simultaneously 

make decisions based upon common external factors. This latter model is considered 

the better interpretation as it is more consistent with the failure of the market's 

feedback demand and supply mechanism, as well as with the simultaneous impact of 

credit loosening and volume control upon all developers. In addition, the model also 



better allows the iiiclusion of the production management factors and the impacts of 

increased production activity. Essentially it is argued that a sudden production (Supply) 

surge was initiated, massive oversupply occurring before the price feedback 

mechanism could operate. The individual rationality model is also consistent with the 

rapid increase in developer's numbers in the early stages of the Peak, and with their 

banlcn~ptcy or exit from the industry in its later stages, as well as with high numbers of 

development loans. Furthermore, it is consistent with a feedback failure of market 

signals from increasing levels of housing vacancies, high housing inventories, as well 

as the declines observed in price, as well as tlie rising prod~~ction costs calculated for 

the Peak's later stages (see Chapter Eight). 

It is to be kept in mind that this is emphatically a short-run analysis. The Peak is 

interpreted as an event, i.e. as transitory, and thus very much a short-run phenomenon. 

In the long-run volume control was intended to decrease supply and increise prices, but 

the dramatic short-tern effect was to increase supply and decrease prices. 

Unfortunately for the policy makers, because residential units are durable assets the 

impacts of the Peak will be long-term. 

Based on an extended dynamic model, a regression analysis of completions model is 

developed. This completions model is consistent with the volume control 

announcement and development loans, significantly influencing residential 

construction. Macroeconomic factors are insignificant within this short-term model. 

The vacancy rate is positive and significant with respect to completions, indicating the 

feedback loop did not work to stop overproduction. 

In the market model, completions, approvals, price and vacancies are then considered 



as endogenous variables in a two stage least square method. Approvals appear to be 

significantly influeliced by volume control. In the short-term the average price per unit 

of floor space fell when volume control implementation was announced and 

completions were positive and significant with respect to the vacancy rate. The 

outcome of these two models is generally consistent with the analysis of previous 

Chapters. However, the regression model consists of both short-term and long-term 

effect variables which makes the role of some variables such as credit restriction 

difficult to interpret. 

The econometric analysis of this chapter is not considered as a test of demand and 

supply theory. Rather it is an attempt to (a) test the supply-side interpretation against 

the available data and (b) delineate as far as possible the specific mechanisms and 

events contributing to the Peak. 

Despite a large data gathering exercise, the partial nature of the data places 

considerable limits upon this analysis. An even more fundamental limitation is 

presented by the events themselves. Within the econometric analysis it proved 

impossible to distinguish between unique events or completely test their combined (i.e. 

interaction) in terms of impacts. Crucially, it also proved impossible to completely 

adequately create a volume control variable. 

6.2 DEMAND AND SUPPLY MODELS OF RESIDENTIAL CONSTRUCTION 

AND THE PEAK 

6.2.1 Simple Demand Side and Supply Side Models 

This section constnlcts both demand side and s ~ ~ p p l y  side interpretations of the Peak. 

The two interpretations are compared. 



Given the massive prod~~ction that occurred, any demand side explanation requires that 

demand increases from Dl to D2, given the supply curve S. This is illustrated in Figure 

6.1, with residential completions notionally increased from 11 8,222 units in 199 1 to 

312,368 units in 1994, as occurred in Taiwan. 111 this demand-side scenario housing 

price rises from PI to P2. This interpretation is consistent with Hsieh H. C. (1997:54- 

55) in which increases in Hong Kong's residential demand were analysed (see Section 

2.2.1). It is also consistent with that of Mankiw and Weil(1989) and Tse et a1 (1999) 

(see Section 2.2.1). 

Units 118,222 

Year 1991 

Figure 6.1 The Peak in a demand side model 

Conversely, in a supply side interpretation supply increases from S1 in 1991 to S2 in 

1994 while D does not change (Figure 6.2). Thus, while units completed increased as in 

Figure 6.1, price declined fiom Pi to P2. Given that it is known prices declined (see 

Section 8.3.2), comparison of Figures 6.1 and 6.2 present a prima facie case for a 

supply led Peak. 



Price 

I 

Units 118,222 

Year 1991 

Figure 6.2 The Peak in a supply side model 

The supply side interpretation is consistent with the work of Peng and Chang 

(2000:332) and Chen Y.C. and Chen P.Y. (1998: 106) for Taiwan (see Section 2.2.1). 

This supply side model features oversupply of residential construction due to 

completions racing ahead of demand during the Peak. Even more importantly it is 

consistent with an expansion precipitated by the events and contributive factors 

discussed in Chapter Five. 

The demand side interpretation is, therefore, largely put aside and not revisited except 

in the econometric analysis later in this chapter. 

6.2.2 Incorporating The Interaction of Credit Loosening and Volume Control in 

A Supply Side Model 

This section examines the interaction of credit loosening and volume control as an 

extension of the supply side model of Figure 6.2. The increase in residential 

construction is interpreted as a short-run shift of the supply line from S to S,*, (Figure 

6.3). Certainly, the demand curve may also have shifted under macroeconomic 

influences and other factors, although the evidence of Chapter Five suggests very much 

less so than the supply curve. While some credit loosening occurred at the end of 1990, 

approvals increased in 1991 after the full release of credit restrictions. Consistent with 
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this, completions started to increase in 1992. Consistent with these events, the supply 

line shifts from S to S ,  the difference between S, and S being the effect of the release 

of credit restriction alone i.e. from 11 8,222 to potentially 154,78 1. This is essentially 

the model of what happened in Taipei City in 1992, volume control already having 

been implemented a decade earlier. It is of course recognized that the prior 

implementation of volume control in Taipei City meant that the impacts of this credit 

loosening are modified to a degree (Figure 5.11). 

Attention is now turned to volume control. S, represents the effect of volume control 

without any credit-loosening factor in 1992, completions increasing by an unknown 

quantity to k on the horizontal axis of Figure 6.3. This S, model represents Taipei City 

in 1981 when volume control was implemented. Without interactions the independent 

but added effects on the supply of these two events has the upper limit S,+S,. 

Conseq~~ently, the solely additive impact of these two changes can be e2pected to lie 

between max [S,, S,] and S,+S,. For simplicity S,+S,, is adopted, the colnpletions 

increasing to 154,78l+k units. 

However, it is suggested that for all except Taipei City the two events happened so 

close by that the effect on st~pply was the larger event-interactions level S,*,, rather 

than the additive level S,+, (Figure 6.3). 



Price 

I S S, Sv S"+S" S,*v 

Units 11 8,222 154,78 1 /c 154,78l+k 312,368 

Year 1991 1992 1994 

Figure 6.3 Alternative effects of credit loosening and volume control events on 
residential construction in a supply side model 

This supply side events interaction interpretation is consistent with both the increased 

vacancies and price falls that occurred after the Peak (see Sections 6.3.2 and 8.3) and 

represents short-run impacts in the supply side model. In tenns of this model the price 

level declined from P in 1991 to P,*, in 1994 (Fig~re  6.3). This assumes that there is an 

induced effect on the demand moving the demand curve from D to D,*, 

As indicated, these short-run impacts have longer-term consequences because 

residential units are highly durable, the stocks created during the short-tern 

phenomenon of the Peak will exert an effect over many years. And the price is not 

allowed to fall to P,*,, i.e. developers tired to maintain the original price level (P), there 

would have been even greater oversupply rising to Q, with vacancies and developers' 

inventories rising to Q,- 118,222 (Figure 6.4). 



Units 118,222 312,368 Qo 

4- Oversupply (Qo-118,222) --+ 

Figure 6.4 Potential oversupply of the Peak with developers maintaining prices 

However, as expected, prices did fall other than in Taipei City. For example, 

completions in Taipei County increased (see Section 5.4.4.4) while unit prices declined 

from NT$ 4.7 million/per unit (mpu) in 1992 to NT$ 4.0 mpu in 1999 (CPA 1999:51). 

In Kaohsi~lng City completions increased, whereas prices declined from NT$ 4.3 mpu 

to NT$ 2.9 mpu in the same period (Ibid: 53). In Taichung City residential completions 

rose but prices fell even more dramatically from NT$ 4.6 mpu to NT$ 3.1 mpu. 

Thus, price behaviour is not only consistent with the supply side interpretation but also 

with the hypothesised event interactions intensifying the impacts of the events. Taipei 

City provides some evidence for the interaction of vol~lme control and credit loosening 

events by acting as a counter example. This is consistent with analysis of Section 5.5 

and will be shown to be consistent with the dynamic market interpretation below. 

6.3 DYNAMIC ELEMENTS OF THE DEMAND AND SUPPLY MODEL 

6.3.1 Introduction 

This section examines market adjustment. It utilizes this framework to examine two 

issues (a) was the Peak supply-led or demand-led, and (b) did the feedback loop work? 
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For a market price mechanism to operate a feedback loop is required (Figure 6.5). This 

general model is used to create a more specific dynamic model (Figure 6.6) that 

integrates the preconditions and specific triggers of the Peals as well as the stock effects 

of durability. 

Price Feedback Loop (Demand) 

)\ Price 

Exchange Activity 

T=Min. [D,S] 

Factors 

Price Feedback loop (Supply) 

Figure 6.5 A general extended demand and supply model 

Preconditions for Peak: 

Macroeconomic 

Anticipated Anticipated 

Volume Control 

Figure 6.6 A dynamic demand and supply model of constn~ction activity for the Peals 



In the contemporary Taiwanese housing market demand is influenced by factors that 

include income, wealth, financial deregulation and deferred cons~~mption (Chapter 

Three for the macroeconomic conditions). Supply is affected by specific triggers, as in 

figure 6.6, and facilitated by an overall business credit, financial deregulation and 

deferred consumption. The price mechanism comes into play to adjust the supply and 

demand. When the price mechanism feedback loop failed to prevent oversupply, 

vacancies occurred in spite of price changes. 

One possibility that has to be examined is that developers anticipated demand changes 

during 1980s. Thus the significant housing price rises occurring before the Peak (see 

Figures 8.6, 8.7 and 8.8) might lead to an argument that suppliers created the Peak by 

either responding to these price rises as they occurred or by anticipating them and 

incorporating them in their supply decision (see Figure 6.6). These price rises are 

discussed in more detail in Section 8.2.2. The possibility of the impact of prices on 

supply is also included in the empirical regression model of completions in Section 6.4. 

However, there is no statistically significant evidence that price is important in 

determining either completions or approvals. Probably even more important than this 

result is the recognition that the price rises precede the approvals rather than follow 

them. In particular, they precede approvals by four to five years, very strongly 

suggesting no link between construction decisions and price changes in the period 

before the Peak. 

6.3.2 Supply-Led Phenomenon in Residential Construction 

Some phenomena support the Peak being a supply-led phenomenon. Developers lead 

the construction network, so that developers' behaviour, the number of developers and 

the production pattern in individual cities and counties require examination. 

Development loans are crucial to developers7 abilities to construct, especially if 
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deliland is not immediate. Thus, a comparison of development loans (supply-side) and 

housing loans (demand-side) can illustrate supply and demand features of the Peak. 

Individunl Developer Behnviour 

While it has been argued that developers' short-nm reaction to events moves the supply 

curve to S,*, (Figure 6.3), their individual decision behaviour has not been discussed in 

detail. The discussion is motivated by the need to explain two features of the Peak. 

First, why the Peak rose so rapidly at the beginning and, second, why the feedback 

mechanism did not work. 

Two possible explanations of individual developer behaviour are briefly examined: an 

informational cascade model (fashion followers) and an individual rationality model 

(simultaneous independent decisions) (Hirshleifer 1995 : 19 1 - 193; Section 2.2.2). There 

is not sufficient micro-scale data for direct formal econometric test to decide between 

these models. Instead, consistency with the shape of the Peak is explored for both 

interpretations. On this basis it is concluded that individual developers and landowners 

made independent rational decisions. It is assumed there is a random distribution to 

these rational decisions which are otherwise simultaneously made. Individual 

rationality created a group irrationality (McMillan 1992: 12; Sandler 1992:3-7), with the 

aggregate consequences of their individual decisions and actions being oversupply, 

high vacancies, high inventories and falling prices. Ultimately this led to industry exits 

and bankruptcies. It is noted that others have nonetheless argued that developer 

behaviom was more inclined to speculation or an irrational cascade model, but none 

offer any empirical evidence for their conclusions (Chu 1998:84; Peng and Chang 

1995:55; Li 2000:58; Hsiao 2000:120; CPA 1999:46). 

Informntionnl Cascade: In this model developers observe each other's behaviow and 
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follow each other. 'Initiating' or 'first-mover' developers coi~sider the event 

determining set (Rl), taking consequent action in step 1. Other developers, not 

necessarily observing the set R1 take this action as a signal. They imitate the first 

developer in step 2. In step 3, even more developers followed the developers of step 2. 

Successive waves of imitative action create a cascade (Figure 6.7) until all developers 

have been included. This is consistent with Hirshleifer's (1995) general informational 

cascade model. However, a cascade is fragile, an ill-informed cascade readily broken 

by the public release of infonnation according to Hirshleifer (1995: 189). Thus not all 

developers may get to be included. The cascade model suggests a slow start to the Peak 

and, depending upon further assumptions made, either an abrupt or a gradual end. 

Given these possibilities it is impossible to rule out the shape of the Peak, resulting 

from a cascade. However, the high public availability of information about the event 

set (volume control and credit loosening) and the steepness of the rise suggests some 

other explanation. 

Level of 

I I I I I I 
Time 

Figure 6.7 Group behaviour: A cascade model of completion behaviour 
Note: Event Set Rl :  Interaction of Credit Loosening in 1990 and Volume Control in 1992 



Independent Rational Decision: In this model developers take action to avoid losses 

due to volume control implementation and immediate construction based solely on the 

event set R1. Developers do not follow each other's decision, as the calculation of loss 

is quite clear from the event set. The decision pattern of this model (Figure 6.8) differs 

from that of cascade model. The reaction time in this model is much shorter than that of 

cascade model, causing a sharper rise and fall in constn~ction activity (Figure 6.8). 

Time 

Level o f  

Construction 

Activity 

Figure 6.8 Individual rationality: A simultaneous action model of completion 
behaviour 

Note: Event Set R1: Interaction of Credit Loosening in 1990 and Volume Control in 1992 

I I I 

This allows developers little or no time to consider the market situation they are 

creating by their aggregated actions (CHCII 1985:277; Li 2000:58; CPA 1999:46; Chen 

1999:336). In addition, the event set was powerful enough to bring in new developers. 

Nearly simultaneous construction is also possible as the resources of this industry are 

accessible and available as public goods (Sandler and Arce 2002:195-222). This 

industry structure featured non-rivalry of benefits, non-excludability of non-payers and 

the aggregation of individual supply, which facilitate a fast and massive construction 
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(see Section 7.5.1). 

There are distinctly different implications of the two models in Relation to Supply: In 

the individual rationality model, developer construction decisions take between one or 

two years, similar to the period of a constn~ction project (Article 23: Construction 

Regulation Summary 1998:23; Article 24: Ibid 11; Jen Hsiang Co. 1995:276; Li 

1998:108,111). This 'spreads' completions over time but is consistent with the short 

period of the Peak. It is also consistent with the symmetrically shaped distribution of 

completions that is observed. In individual cities and counties the residential 

construction pattern is consistent with a sharp and short peak pattern; much more so 

than that of Taiwan as a whole, indicating high levels of simultaneity (Section 5.4.3). 

The national Peak of Taiwan is an aggregate smoothing of all cities and counties and so 

less useful as an indicator of simultaneity. Unfortunately virtually all researchers have 

examined the Peak at the national level, whereas, the local evidence is Crucially more 

consistent with the Peak being precipitated by simultaneous decisions. 

A Sharp Increase of Developers at the Early Stage of the Peak 

Compared to normal periods, disproportionate numbers of new developers entered the 

industry during the Peak, thereby bringing more land into production. This added 

strength to the Peak (see Section 7.3.2) but also adds strength to the simultaneity 

argument. Non-developer landowners entered the industry to develop their own land 

before volume control came into effect (Chen 1999: 155; Chu Shang Real Estate 

1993:217). These included manufacturers who owned land but had moved physical 

operations to low cost countries such as Mainland China (Chu Shang Real Estate Agent 

1993:217). This occurred because entry barriers to residential development and 

construction were low (Chen 1999:155; Li 1998:78; Section 7.3). 



Development and Housing Loans 

A supply led expansion implies developers and landowners have to raise f~inds from 

sources other than purchaser or self-finance in order to build. Homebuyers usually 

provided funds through their housing mortgage loans, normally up to 70-80 percent of 

house price (Li 1998:138; Tsai 2000:56). Thus increased development loans represent a 

supply-side expansion, whereas housing loans represent a demand-side expansion of 

the market (see Figure 6.6). 

That the change in housing loans was much smaller than that of development loans 

during 1991-1993 is clear from Figure 6.9. So the residential construction Peak was 

funded by developers through supply side loans rather than from sales and pre-sales 

revenues (Li 1998: 13 8,107). Development loans increased from NT$ 66 billion in 1990 

to NT$ 714.8 billion 1994 (Figme 5.41). Development loans not only include loans for 

residential construction industry, but for all projects involving land and development 

(The Central Bank of China 2000: 99). The very sharp increase in development loans 

during the Peak suggests that other industries became actively involved in residential 

construction (Chu Shang Real Estate 1993:217;Chen 1999: 155). 

Figure 6.9 Annual change of development loans and housing loans 
Source: The Central Bank of China, CHCII (see Appendix 39 for data) 
Note: Comparing with last year 



Nevertheless, Figure 6.10 indicates that housing loans in total were greater than 

development loan (Figure 5.40), suggesting a demand trigger. However, the basis of 

development loans and housing loans differs. First, development loans are up to 70% of 

land and construction costs (Li 1998:107), while housing loans are for 70% to 80% of 

house price (Li 1998:111, 138). As house prices are greater than house costs, 

development loans are necessarily less per unit. Second, the duration of housing loans 

is up to twenty-five years, whereas development loans are for one or two years (Li 

1998: 108,111; CPA 1999:37; Jen Hsiang 1995:276). Moreover, housing loans are for 

both new and old houses, whereas, development loans are solely for current 

construction. Consequently, the level of housing loans is necessarily much greater than 

development loans. In addition, the pattern of development loans fitted the Peak better. 

Additional supporting evidence is that when developers reduced production, causing 

the decline of both the Peak and development loans, housing loans were still growing. 
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Figure 6.10 Housing loans in Taiwan 
Source: The Central Bank of China, CHCII (see Appendix 39 for data) 



6.3.3 Did the Market Mechanism Work? 

So far in this Chapter a market model for Taiwanese residential construction ahs been 

created. This has been shown consistent with observed features of the market and with 

a supply-side Peak. The market's mechanisms are now considered within this 

framework. 

Residential markets adjust through prices and vacancies (Chen Y.C. and Chen P.Y. 

1998:105-108; Peng and Chang 2000:330). This section examines the market 

mechanism worked during the Peak. 

Increase of Residential Construction and Overszqply 

In the supply expansion model, if prices do not decline to PC*,, an oversupply of Q,  

occurs (Figme 6.4). The high vacaiicy rate suggests this possibility (Chen Y.C and 

Chen P.Y. 1998:106; Chang and Peng 2000:333). In the event study in Section 2.3.1, 

the Peak was demonstrated as an abnormal production event. The estimated abnormal 

production of residential completions during 199 1-1 998 was 669,790 units (Table 

2.10). Adding to the already vacancies in 1990, 670,000 units estimated by DGBAS 

(1993: p2) and CPA (1999: p60), the potential vacant stock (oversupply) was 1.34 

million units in 1998. 

Table 6.1 Abnormal production in residential construction, 199 1-1 998 
Abnormal Production 

of Residential Unit 
16,664 
43,197 

107,240 
178,965 
167,723 
92,8 12 
36,819 
26,368 

669,790 

Year 

1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
Total 

Source: 
1. CPA, Constrt~ction and Planning Statistical Yearbook of Taiwan and Fz~chien Area Republic 

Abnormal Production 
of Floor Space &m2) 

2,883 
6,868 

16,301 
25,234 
22,643 
12,344 
4,860 
3,771 

94,903 

Average Floor Space of 
Residential Unit 

173 
159 
152 
141 
135 
133 
132 
143 



of Clzina 1997; 1998: p42-43; ~24,202-203. 
2. CHCII, Irzchutrial Yearbook, Real Estate Irzclzlstry 1994: p25 Table 1-4 
3. Table 2.10 

While not precise, as demolitions are not deducted, and given an annual demand of 

110,000 units estimated by the CPA (Ho Wang Co 1997:278), this excess stock would 

require 12 years of zero production for elimination. 

Vacancies and Developer 4 Inventories 

Vacancies are a measure of the dis-equilibrium of supply and demand in the residential 

unit market (Chang and Peng 2000:333, Chen Y.C and Chen P.Y. 1998:106). Vacancies 

increased from 71 6,102 units in 1992 (pre-Peak) to 1.08 million and 1.14 million units 

in 1995 and 1998 respectively (post-Peal) (CPA 1999:2, 60). This indicates an 

enormous price mechanism failure. High vacancies occurred in all cites and counties 

(CPA 1999:23-30; Chang and Peng 1999:97-98; see Section 8.3.1). After the Peak 

vacancy rates were 19.7% in Taipei County, a staggering 38.7% in Taichung City and 

21.3% in Kaohsiung City in 1998. 

High developers' residential inventories are similarly an indicator of the failure of 

market mechanisms (CPA 1999:3 1-32). Corporate inventories increased dramatically in 

1998 (CPA 1999:62), indicating the leading role of the corporate developers in 

increasing the construction supply (Li 2000:59, Chen Y.C and Chen P.Y 1998:106; 

Chang and Peng 1999:97-98). High residential inventories occurred in local citylcounty 

(Ibid:3, 43; Chang and Peng 1999:97-98). Residential inventories in Taichung City, 

Kaohsiung City and Taipei Co~mty increased after the Peak (Figure 8.11) (see Section 

8.4.1; CPA 1999:31-32). 



Residential Unit Prices 

Although falling prices suggest the market feedback loop at work, it failed to stop the 

oversupply (Chang and Peng 2000:333-341; Section 8.3.2). Price levels declined 

across Taiwan during the Peak (CPA 1999:18). Unit price per ping dropped almost 

30% in Kaohsiung City (from NT$120,500 in 1993 to NT$ 84,600 in 1999), and by 

nearly 22% in Taichung City (from NT$ 106,900 in 1992 to NT$ 83,300 in 1998) (see 

Section 8.3.2). 

6.3.4 Why The Market Failed to Stop Overproduction 

Possible reasons for the market failing to halt the massive oversupply created by the 

Peak are discussed. 

First, developer's decisions were made to avoid a 40% building floor space loss under 

volume control, even though they knew overs~pply by others doing so. Indeed the 

situation can be viewed as a Prisoners7 Dilemma Game. Two strategies are available: 

Develop and Not Develop. Regardless of the actions of other developers it was always 

individually rational to develop, i.e. to develop is the dominant strategy for all potential 

developers (McMillan 1992: 11-14; Shy 2001 :288-289; Cornes and Sandler 1996: 18- 

20; Sandler 1992:4-5). Even when developers encountered low sales rates, they still 

commenced construction (Li 1998:138;Tsai 2000:54-55). Without construction, they 

faced immediate loss in the value of their undeveloped land. 

Second, a lack of information dissemination might have caused the market mechanism 

to be ineffective, although information can counter any informational cascade, when 

people are ill informed (Hirshleifer 1995: 189-1 91; Chang and Peng 1999:97-98; Chang 

1998:103, 340). However, with individual rational decisions the release of information 



could accelerate the nlsh. It is clear that public information on vacancies, approvals and 

completions was generally available during the Peak (DGBAS 1993:2; CPA 

1993:23;1999:32; CHCII 1993:555-579; Chu Shang Real Estate Agent 1993:215-227; 

www.cpanii.gov.tw/yuaim/ph/liouse/; www.housing.nccu.edu.tw/center/; Construction 

Information Quarterly (1 999)). Nevertheless, the precise role of information during the 

Peak remains unknown. 

Third, the period of Peak was too short for market mechanism to completely f~~nction, 

even if information was available. The Peak spread over approximately two sequential 

project construction periods, so the feedback loop was constrained to work in only the 

second of those period at best. The maximum legal constnlction period of twelve floors 

building with two underground basements was 38 months and a seven floors building 

with one underground basement was 24 months in Taiwan Province (Article 24 

Construction Regulation Summary 1998:ll). In practice constnlction periods were 

shorter (Li 1998; Jen Hsiang Co. 1995:276; CPA 1999:37). The construction period 

was about the same as the rising period of the Peak. Hence the market mechanism was 

only able to stop the production in the next period, assuming it was perfectly effective. 

In addition, the approval has expiry date (Article 53 Construction Regulation Summary 

1998:4). Developer had no choice but to complete construction in this limited period or 

the approval would lapse. 

Fourth, many changes were occurring rapidly and simultaneously in the early 1990s. 

As a consequence, the market mechanism was in a state of repeated stock uncertainty. 

It, therefore, had less ability to adjust. 



6.3.5 The DeclineIEnd of The Peak 

Clearly, the Peak was limited by exhaustion of the supply of available land or the end 

of the grace period before volume control implementation. The Peak fell from 3 10,080 

units in 1995 to 102,174 units in 2000, a normal production level. The nature of the 

decline of the Peak is closely related to the event oriented, supply-led nature of the 

Peak. There were no incentives for developers and landowners to rush for approval and 

construction once volume control was enforced, especially after those projects 

approved granted under the pre-volume control regulations were completed. 

Consequently, developers stopped production bringing a rapid end to the Peak, 

especially after allowing for a distributed finishing time for construction projects. 

Rapid failure and exit of developers occurred during the latter part of the Peak. Total 

numbers of developers declined sharply during this latter part from 910 in 1995 to 453 

in 1999 in Kaohsiung City (Developer Association of Kaohsiung City), nearly half of 

them going bankrupt or exiting residential construction. In Taiwan as a whole, the 

annual increase of developer decreased sharply from 2,060 in 1992 to 250 in 1998. In 

addition, rising production costs and declining profits (see Section 8.3) forced 

developers to reduce production. Calculations made in this thesis show that average 

stnlctural cost per ping (1 996=100) of building increased from NT$ 13,458 in 1989 to 

NT$ 19,587 in 1995 during the Peak (Section 8.4.1; Table 8.9). This is attributed to 

shortages of labours and materials and especially skilled labour during the Peak (Jen 

Hsiang Co. 1995:277,282; DGBAS 1998:9; CHCII 1993: 570,573). The impact on 

profits was compounded by the oversupply and falling prices (see Section 8.2.2). 



6.4 REGRESSION RESULTS AND THEIR INTERPRETATION 

This section presents estimates of the empirical relationships of factors related to the 

Peak, pooled cross-section time-series regression analysis being used. The results 

provide evidence concerning determinants of the Peak, especially the supply side or 

demand side arguments. As with the rest of thesis the relationship of the completions 

with volume control and credit restriction was the focus. The completions are the focus 

of an estimated single equation model. In addition, a two stages least square regression 

model (2SLS) was built to explore the marltet mechanism and the relationships 

between completions, prices, approvals and vacancies. 

6.4.1 The Model 

Factors involved in both demand and supply sides of residential constnlction are used 

to establish the model. In Fig 6.6, residential completions (COMPLET) were 

influenced by supply and demand factors. Supply factors include volume 'control (VC), 

the imposition of credit restriction specific to developers (CREDITC), the increase of 

banks (BANK), development loans (DEVPLON), interest rate (INTERET), housing 

price (PRICE), and consumer's purchasing power (GDPPER). Population (POPULN) 

in each city and county is used as a local marltet scaling factor. 

Crucial to interpreting the impacts of volume control are (a) the nature and purpose of 

the regulation and (b) the ability to represent it as a variable within the estimated 

models. The variable of interest is not volume control implementation but the 

anno~ncement event. It is the announcement that is argued to have precipitated the 

Peak. The data on actual vol~lme control implementations were used in an experimental 

regression but had no statistically significant relationships. Implementation occurred 

mainly after the Peak, some localities not f~llly implementing volume control until 



The use of dummy variables was necessary but a simple announcement date dummy 

variable proved completely inadequate, given the overall complexity and temporal 

dimensions of the Peak's rise and fall. A more indirect approach t ~ ~ m e d  out to be 

required. 

This indirect approach is now examined. One purpose of volume control was 

specifically to reduce the population density in urban area. Consequently, higher 

population density in citylcounty (DENSITY) is expected to have an impact on 

completions. The greater the density, the greater the expected impact on completions. 

Lagged approvals will have a positive influence on the completions (see Section 

2.3.2.1), approvals being one or two years earlier than their associated completions. 

Therefore, lagged approval (t- 1) and (t-2) (APPROVAL (t- 1) and APPROVAL (t-2)) 

are included. Both are used as the residential construction process generally completes 

in between one year or two years in Taiwan. This period is longer than, say, Australia 

and is due in part to the larger apartment blocks constructed, as well as to the demands 

of earthquake regulations. 

Residential completions were also expected to be influenced by demand factor such as 

consumer purchasing power (GDPPER), consumer housing loans (HOSELON), with 

consumer liquidity represented by deposit per capita (DEPOSIT), interest, price and 

vacancy (VACDST). Population in each city and co~unty reflected the scale of demand. 

The inclusion of population prevented the density variable succeeding merely because 

it was acting as a proxy for population scale. In addition, the remoteness of the eastern 

counties (EAST) also influenced completions. 



In equilibrium completions should equate demand and supply. However, the durability 

of the stocks involved, and the long production time, hinders this as the market price 

feedback loop is less able to operate effectively. Vacancies or shortages then occur 

(Chen and Chen 1998:105-106; Peng and Chang 2000:333). This version of the 

estimated completions equation is, 

(6.1) LCOMPLET = Lnbo+blLPOPULN+b2LDENSITY+b3EAST+b4 VC 

+ bjLBANK+ b6CREDITC+b7LDEVPLON+ b8LINTERET+ b9LPRTCE 

+blaLAPPROVAL(t-l)+bllLAPPROVAL(t-2)+b12LGDPPER 

+b13LHOSELON+b14LVACDST+b15LDEPOSIT 

The relation of the completion with the relevant factors in the model was expected to 

be as follows (Appendix 6.3), 

bo>O, 

br, b2, b4, bs, b7, bro, brr, b12, b13, br5>0; 

b3, b6, b8, b14<0; 

b9 is unknown. 

The relationship of completion to price is unclear given the time lags involved, the 

relevant variable with respect to price more likely being approvals. So this research 

also utilises two stage least square (2SLS) regression to try to solve the problem 

(Pindyck and Rubinfeld 1991 :298-301). 

The Vnvinbles and Dntn 

The variables are summarized in Table 6.2, with details of the sources data listed in 

Appendices 6.1 and 6.2 and their Pearson correlation matrix is in Appendix 6.3. 
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Table 6.2 Summary of the variables 
I The Macroeco~zonzic Variable: 

LGDPPER: GDP per capita. 
The Supply Side Variables: 

LCOMPLET: residential completion (floor space) 
LPOPULN: population in each city and county 
DENSITY: population density 
EAST: easteln counties included Ilan, Hualien, and Taitung counties 
VC: volume control regulation 
LBANK: the increase of bank 
CREDITC: credit control. 
LDEVPLON: development loan 
LINTERET: interest rate 
LPRICE: The price level of housing market 
LAPPROVAL current and lagged (t-1) & (t-2): C~lrrent and lagged (t- 1) and 

(t-2) approval (floor space) 
The Demand Side Variables: 

LGDPPER: GDP per capita 
LPOPULN: population in each city and county 
DENSITY population density 
EAST: eastern counties incl~lded Ilan, Hualien, and Taitung counties 
LHOSELON: housing loans 
LINERET: interest rate 
LPRICE: housing price 
LVACDST: vacancy rate 
LDEPOSIT: real bank deposit per capita (1996=100) 

Because completions are the focus of the modelling of the Peak (see Section 2.3.2 for 

reasons), estimation with completions as dependent variable by ordinary least square 

(OLS) regression is first examined. The results are in Table 6.3. 

Table 6 . 3  The completion model 
Dependent Variable: 

Model 

(Constant) 
LPOPULN 
LDENSITY 
EAST 
LDEVPLON 
LPRICE 
LVACDST 
LBANK 
VC 
LINTERET 
CREDITC 
LAPPROVAL(t- 1) 
LAPPROVAL(t-2) 
LGDPPER 
LDEPOSIT 
LHOSELON 
R ~ =  .897 
F= 191.390, ***, N=345 
*** < ,001 
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t 

1.763 
10.264 
10.900 
3.788 
1.633 
,248 

3.340 
-.892 
3.055 
2.540 

-2.456 
4.762 
3.695 

-2.083 
2.065 

.283 

LCOMPLET 
Unstandardized Coefficients 

B 
B 1 
B2 
B3 
B4 
B5 
B6 
B7 
B 8 
B9 

B10 
B11 
B12 
B13 
B14 
B15 
B16 

VIF 

4.934 
1.825 
1.704 

68.903 
10.974 
2.926 

39.756 
10.590 
2.930 

10.623 
9.085 
9.3 15 

386.073 
229.312 
337.472 

Sig. 

.079 

.OOO 

.OOO 

.OOO 

.lo3 

.804 

.001 
,373 
,002 
.012 
.015 
,000 
,000 
.038 
.040 
,777 

19.169 
'547 
.I97 
,276 
,202 

3.556E-02 
.376 

-7.756E-02 
.426 
.479 

-.308 
.252 
.I94 

-2.960 
1.113 
. lo7 

Tolerance 

.203 
,548 
,587 
.015 
.091 
.342 
.025 
.094 
.341 
.094 
.I10 
,107 
.003 
.004 
.003 



Unexpectedly, development loans, price, the number of banks and housing loans are 

not significant with respect to completions. In addition, the model shows high levels of 

multi-collinearity. The tolerance and VIF of variables in the model are used as a test of 

collinearity (Peng and Chang 1995:69). The VIF of development loan, price, bank, 

volume control, credit control, GDP per capita, deposit and housing loan are greater 

than 10, and their tolerance are smaller than 0.1, which indicates collinearity. These 

variables are also individually highly correlated (Appendix 6.3). A Joint Test is used to 

test whether the effect of those five variables is significant to this model (Pindyck and 

Rubinfeld 199 1 : 1 10- 11 2), the model in Table 6.3 being treated as unrestricted model. 

The model in Table 6.4 is treated as the restricted model through the absence of those 

five variables. The joint hypotheses were as follows. 

Ho: Bi=O, i=6,8,14,15,16 

HI: Bi#O, i=6,8,14,15,16 

Equation (6.2), shows the relevant calculated F for an F test. 

Where 

R ~ ~ R =  R2 of unrestricted model, 

R2 - 2 
R- R of restricted model, 

q: number of coefficient assumed zero in null hypothesis, 

N: number of observation, 

k: number of coefficient of unrestricted model (Pindyck and Rubinfeld 1991 : 11 0-1 12). 

F5,330= ((0.897-0.895) 15 )/{(I-0.897)/(345-15)) 

=1.282< F5,m=3 .02, a=1%. 



Hence, the nu11 hypothesis is accepted. 

The implication is that these five variables do not add any significant explanation to the 

restricted model. Consequently, they are removed from the completion model. 

Table 6.4 Coefficients of the improved completion model 

Model Unstandardized 
Coefficients 

I 

B 1 Std. 
I Error 

(Constant) -.268 1 .546 
LPOPULN 
LDENSITY 
EAST 
LDEVPLON 
LVACDST 
VC 
LINTERET 
CREDITC 
LAPPROVAL(t- 1) 

Coefficient 

Sig. Collinearity Statistics 7 -1 Tolerance 

In order for the model to be valid, the requirements of regression are analysed and 

tested (Keller et al. 1990:676-677) 

1. Normality: the standard residuals of the dependent variable completion must be 

normally distributed. The histogram of standardized residual indicates a normal 

distribution as does the P-P plot of the dependent variable (Appendix 6.4). 

2. Zero Mean of Residuals: the mean of the distribution of residuals is nearly zero (i.e. 

3. Heteroscedasticity: the variance of dependent variable around the regression plane is 

constant. A diagram of the residuals (e) against the predicted value (Y) is plotted 

(Appendix 6.5) and indicates a constant variance of the residual variable (Keller et a1 

4. Autocorrelation (Independent) : values of dependent variable are mutually 
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independent, which also means that residual variable values are independent. The 

residual variable values against cross-sectional time-series indicate no specific 

pattern (Appendix 6.6; Keller et a1 1990:769). 

5. Collinearity: The Tolerances of all variables are greater than 0.1 and VIF of all 

variables are smaller than 10, indicating no collinearity (Peng and Chang 1995:69). 

Judge et a1 (1982:468-479) have argued that different cross-sectional units might have 

different intercepts within a cross-sectional time-series analysis. This was tested by 

using dummy variables for each different cross-sectional unit. With a total of 23 cities 

and co~mties, 22 dummy variables were used to measure those different intercepts. The 

constant term represented Taipei City. The estimated coefficients across Taiwan do not 

show any specific pattern (Appendix 6.7), and a Joint Test was used to test the effect of 

those dummy variables being significant (Pindyck & Rubinfeld 199 1 : 11 0-1 12). The 

model in Table 6.4 is seen as restricted model and that in Appendix 6.7 as the 

~~nrestricted version. The resulting joint hypothesis is as follows. 

Ho: Bi=O, i=10..3 1 

HI:  Bi#O, i=10..31 

The results of the appropriate F test are 

F22,313= ((0.934-0.895) /22}/{(1-0.934)/(345-32)) 

=8.39> F20,"=1 .88 and F24,m=1 .79, a=1%. 

Hence, Ho is rejected, implying that those citylcou~nty dummy variables do add 

explanation to restricted model. 

However, this testing is regarded as being due to a very large sample size. This implies 

a very small denominator in the test, so that such variables will almost invariably be 

significant (Appendix 6.7). No spatial pattern to citylcounty dummy variable parameter 



estimates, nor other easy interpretation of the parameters estimated values was found. 

The population variable was focused to have a very high R~ (0.995) with respect to the 

citylcounty dummy variables (Appendix 6.8). Thus the population variable can 

parsimoniously represent the set of dummy variables. In addition, it has a more natural 

interpretation. In addition, the intercepts for Kaohsiung and Taichung Cities and Taipei 

County were statistically insignificant, while the evidence of the rest of the thesis 

suggests they are important factors in analysing the Peak. This is consistent with 

Mankiw and Weils7 model (1989) (Section 2.2.1). Consequently, population is used 

instead of dummy variables in the improved completions model. 

The predicted and actual completions in the improved completion models of Table 6.4 

are listed in Appendix 6.9. Other variables represented Taiwanese economic geography 

such as eastern, rural or urban areas, economic structure, culture, consumer behaviour 

and demography. The progress of volume control and locality feature differed across 

the locations, which will influence the constructions pattern of residential construction 

industry. 

6.4.2 Interpreting the Completions Model 

The model of Table 6.4 indicates a high level of statistical explanation of the 

completions behaviour of residential construction most importantly. It has sufficient 

empirical validity to allow an examination of the relation of demand, supply and 

macroeconomic factors to the Peak. 

One question to be considered is whether or not volume control and credit loosening 

trigger the Peak? The four period dummy variable representing volume control is 

necessarily difficult to interpret. Because it is "fitted" to the Peak ex post, it is not a 



direct measure of volume control and high statistical significance is necessarily 

expected. Consequently, for the empirical analysis of volume control what is important 

are those other variables whose impacts would be affected by the volume control. 

In the completion model, the volume control proxy variable contributed to the sharp 

rise of the completions in the expected manner. This is more evident in that the use of 

lagged approval (t-1) and (t-2) contributes to the interpretation of the four-year dummy 

variable as representing volume control. After adding approval (t-1) and (t-2) the 

dummy variable of volume control is still significant, even though residential 

construction approvals have the same shape as the completion Peak. This indicates that 

something else happening to help create the residential completions Peak. This can be 

seen as the volume control announcement 'pulling7 some non-residential approval over 

to residential construction completion. 

Indirect evidence of volume control triggering the Peak can also be seen with respect to 

the urban density variable. Volume control was in part designed to reduce Taiwanese 

urban population density, so that higher density cities/counties should see a greater 

impact of any volume control announcement (Section 5.4.1). Consequently, the density 

variable should have a close relation to the residential construction during the 

enforcement of volume control. In accord with this expectation, the coefficient of 

density variable is positive and highly significant. Note that population is an included 

variable in the estimation so that density is not acting as a market scale proxy. 

Other proxies were created for volume control by considering it both as an 

announcement and as a policy in operation. The dummy variable of volume control as 

announcement is designated just one year, i.e. when volume control was announced. 



This was 1982 in Taipei City and 1992 in the rest of Taiwan. If vol~lme control is 

treated as a policy after it was announced, then the dummy variable existed for the 

entire period of time after it was announced. However, the results obtained were poor 

not only for both of these proxies or surrogates but also in terms of impact on other 

relevant variables (Appendices 6.10 and 6.1 1). 

Part of the reason for policy in operation was that the progress of implementation of 

volume control in each city and county was inconsistent. While developers normally 

took note of the central government announcement, they did not lmow what local 

government would do in terns of implementing the policy. Hence, they had to assume 

that local government would implement volume control immediately and so commence 

the development process immediately. However, implementation progress data for each 

city/county are available only from 1992, and are not long enough to commence a 

regression analysis (CPA 1998:52-53). Consequently, this research adopted a form of 

the dummy variable for volume controls suggested by event study in Section 2.3.3.2 

with four years abnormal production (Appendix 6.2). 

A most important methodological point is that no reliance is placed on the statistical 

strength of the dummy variable. Rather it is the indirect affects through the density, 

approvals and other variables that are important. 

It was also argued that credit loosening was important to the Peak. However, the 

coefficient of credit control variable was of the wrong sign and statistically 

insignificant. It is believed this is partly beca~lse the period of credit restriction and 

loosening (1989-1990) was only one year, a very short-term effect compared to the 

long-tern trend. Yet, after the credit loosening the development and construction loans 



were able to increase sharply to support the Peak, indicating the importance of credit 

loosening. 

Another important credit loosening/volume control consideration was a consistent 

supply side interpretation being possible. So one of the most important questions for 

this regression model was, was the Peak led by su~pply or demand side as far as 

completions evidence is concerned? Development loans (to developers and not 

customers) had a significant and positive relationship to completions, consistent with 

the supply side argument (Section 6.3.2). 

The increase in the number of banks was ~~ypuuleslseu ~u ut: a polenually very 

important factor for the Peak (see Section 3.5). However the increase in bank numbers 

is highly correlated to development loans (0.968) (Appendices 6.3 and 6.12). As a 

consequence the bank variable was removed from the completion model due to this 

collinearity, although further examination of this issue is made in Section 7.4.2. 

As expected the coefficient of housing loans, a demand side variable, is insignificant 

(Table 6.3), indicating that they did not influence residential completions. This suggests 

that the Peak was not demand-led. 

That the Peak was supply or demand side oriented was further tested by the Joint Test 

of demand and supply factors affecting completions. The completion model shown in 

Table 6.4 was treated as unrestricted model. It included all possible demand, supply 

and other factors. This model's variables are classified into three categories: supply, 

demand, and both supply and demand as indicated in Table 6.5. 



'I 
Variable 
LPOPULN 
VC 
LDENSITY 
LDEVEPLON 
LVACDST 
LINTERET 
CREDITC 
EAST 
LAPPROVAL (t- 1) 
LAPPROVAL (t-2) 

ole 6.5 Classification of variables 
B I Supply Side / Demand Side 
B I  I 

Botl~ Sides 

The first restricted model represents a demand only model (Table 6.6) by omitting all 

the supply side variables, the model in Table 6.4 being tlie unrestricted model. The joint 

null hypothesis is then on the contrib~ltion of the supply side variables. 

Ho: Bi=O, i=2,4,7,9,10 

HI : Bi f 0, i=2,4,7,9,10 

The R~ of this first restricted model (Table 6.6) is 0.815. Thus 

F5,335= { (0.895-0.771) /5)/{(1-0.895)/(345-10)) 

=79.1238> F5,-=3.02, ~ ~ 1 % .  

Hence, Ho is rejected, implying that s~pp ly  variables jointly add explanation. This 

provides evidence of the supply side interpretation of the Peak. 

Table 6.6 The restricted model (Demand side) 

The second restricted model is examined by omitting the demand variable (Table 6.7). 

Dependent Variable: LCOMPLET 

The 'inint' hvnnthe~ic  ic  t h ~ n  
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Sig. 

.I76 

.OOO 

.OOO 

.OOO 

.657 

.OOO 
~'=0.771 

t 

-1.356 
29.541 
10.708 
5.035 

.444 
8.414 

Model 

(Constant) 
LPOPULN 
LDENSITY 
EAST 
LINTERET 
LVACDST 

Un-standardized 
Coefficients 

B 
-.693 
1.070 
,256 
.497 

6330E-02 
.853 



Ho: B5=O 

H,: B s f  0 

The R~ of this second restricted model (Table 6.7) is 0.844. Thus, 

F1,381= ((0.895-0.890) 11 )/{(I-0.895)/(345-10)) 

=15.95> Fl,m=6.6?, a=l%. 

Hence, Ho is also rejected, indicating that the demand variable is also a significant 

factor in the unrestricted model. The implication is that demand should be interpreted 

as playing some role in the Peak. 

Table 6.7 The restricted model (Supply side) 

Overall the test results do not conclusively indicate that the Peak was either a supply 

triggered event or demand. Of course, the Peak necessarily contains elements of both. 

In addition, the large sample necessarily yields high levels of significance. However, 

the F statistic of supply-side model (i.e. 79.1238) is much greater than demand-side 

model (i.e. 15.95) consistent with the supply side interpretation of this model. 

Dependent Variable: LCOMPLET 

These results provide some support, but not unequivocal evidence for the supply side 

interpretation. In part the large sample size gives rise to this problem. More important 

are the limitations created by the available data. These data allow the creation of a 

Sig. 

.I39 

.OOO 

.OOO 

.016 

.OO 1 

.OOO 

.030 

.052 

.OOO 
,000 

~ ~ = 0 . 8 9 0  
F=300.173, ***<.001 
N=345 

t 

-1.482 
9.473 
9.866 
2.43 1 
3.296 
4.442 
2.177 

-1.947 
5.053 
4.983 

Model 

(Constant) 
LPOPULN 
LDENSITY 
EAST 
LDEVPLON 
VC 
LINTERET 
CREDITC 
LAPPROVAL(t- 1) 
LAPPROVAL(t-2) 

Un-standardized 
Coefficients 

B 
-.802 
.475 
.I68 
.I72 

6700E-02 
.376 
.364 

-.I57 
,261 
.249 



more specific and explicitly supply side set of variables than they do for the demand 

side. The demand side variables tend to be macroeconomic and therefore not related to 

individual cities, Consequently, many variables such as population and GDP represent 

long-term on structural features of demand. Nevertheless, one of the most easily 

interpreted demand side variables, housing loans, exhibits no statistical significance 

whatsoever with respect to completions. 

Long-term trends should influence but not trigger the Peak. Thus, population is more a 

market size factor rather than a demand factor that can fluctuate in the short-term. Not 

surprisingly then, macroeconomic variables such as GDP per capita and deposit per 

capita were not significant in the models. 

6.4.3 The Market Model 

In Figure 6.6 the Peak is treated as a full market model, allowing' variables in 

residential construction to interact as endogenous variables to be estimated in a two 

stage least square method (2SLS). Too, look forward a little the results of this 

estimation again support the supply side interpretation of the Peak. 

Some potentially dynamic features have already been included in the completions 

modelling. Among these is the inclusion of lagged variables of approvals. Much more 

directly related to dynamics of the market is the question of the feedback loop, 

explicitly represented in Figure 6.11 and in more specific detail in Figure 6.6. The data 

now available as a result of the present research allow such a model to be tested at the 

individual citylcounty level, although it is noted that some data are not available on a 

complete city-by-city and county-by-county basis (see Appendix 6.2) 



Figure 6.11 The relationship of the market variables 

Approvals influence completions but with a time lag. The time dimension of the 

demand and supply model indicates that the approvals process slows down the 

operation of the market mechanism indirectly. The process of construction does so even 

more. Completions much more rapidly influence both vacancies and the price of 

residential unit market. And finally in Figure 6.11 vacancies and prices interact. In this 

model approvals are influenced by both vacancies and prices. Vacancies are excluded a 

priori from the completions equation. 

The simultaneous equation model then has the form, 

(6.3) Completion = f(Approvals(t-1), Approvals(t-2), XI..  .Xn), 

(6.4) Approval = h (Price, Vacancies, Yl . . . Yn), 

(6.5) Price = g(CompEetions, Vacancies, Zl . . . Z,), 

(6.6) Vacancies = I(Completions, Price, Kl . . . K,) 

Where Xi, Yi, Zi and Ki are the entirely exogenous variables for each equation. 

Since completions, approvals, price and vacancies are endogenous variables, a two 

stage least square regression (2SLS) is required with full sets of jointly dependent 

variables, and the explanatory variables listed in Table 6.8. 
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Table 6.8 Full sets of dependent. explanatorv and instrumental variables in 2SLS 

Variable 
Endogenous 1 I~r ice  /completions /completions 

Equation 
Dependent 

Variables 
Exogenous 
Explanatory 
variables 

Density -----i 

6.3 
Completions 

Development loans 
Volume control 
Credit control 
Approval (t-1) 
Approval (t-2) 

Interest 
Development loans 
Volume control 
Credit control 

6.4 
Approvals 

6.5 
Price 

Population 
Density 
East 

6.4.3.1 The Result and Interpretation 

6.6 
Vacancies 

Interest 
Development loans 
Volume control 
Credit control 

The Completions Equation 

Vacancies 
Population 
Density 
East 

Development loans 
Volume control 
Credit control 

The completions equation does not include any other jointly dependent variables, with 

Vacancies 
Population 
Density 
Interest 

lagged approvals (approval (t-1) and approval (t-2)) being treated as- exogenous. The 

volume control variable exhibited significant and positive relation to completions, as 

did the lagged approvals variables (Table 6.9). The shapes of lagged approval variables 

help explain the completions and the Peak, which strengthens the significance of 

volume control variable to the Peak. However, as indicated elsewhere in the thesis, the 

importance of approvals is that they begin to rise before the volume control 

announcement but after he loosening of credit to developers and construction firms. 

Density shows a significant positive relation to the completions. Development loans 

show a significant and positive relation to completions. Basically, the outcomes of the 

completions equation are very similar to the single equation completion model of Table 

6.4 and support the supply side interpretation. 

Table 6.9 The completion model of 2SLS (Equation 6.3) 
Dependent variable: LCOMPLET 

Sig. 
.OOOO 
.OOOO 
.0186 
.0033 
.0001 
,5957 
.OOOO 
.OOOO 
.OOOO 
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t 
9.261 
9.747 
2.365 
2.963 
3.853 
-.53 1 
4.869 
5.357 

-5.680 

Variable 
LPOPULN 
LDENSITY 
EAST 
LDEVPLON 
VC 
CREDITC 
LAPPROVAL (t- 1) 
LAPPROVAL (t-2) 
Constant 

B 
,4647 
,1671 
.I679 
.0597 
,2814 

-.0296 
.2520 
,2662 

-1.7691 



The Approvals Equation 

The results of estimation of this equation are shown in Table 6.10. To fully explain 

completions it is necessary to explain approvals (as part of the developers' decision 

process). The volume control variable has the correct sign and is significant, indicating 

that the volume control caused an increase of the approvals. This is consistent with the 

argument in Section 5.4.4.8. This especially true in that approvals increased more in 

high-density areas than lower density rural areas, the density variable being positive 

and significant. Approvals nevertheless show a positive and significant relationship to 

vacancies, indicating that despite high vacancies, approvals still increased during the 

Peak. As expected approvals have a positive and significant relationship with 

population. Approvals show a positive butt not significant relationship with price. 

However, the credit control variable is unexpectedly not significant. Development 

loans are negative and significant, but this is not surprising development loans are lent 

to developers during construction rather than at the approvals stage. 

Table 6.10 The approval model in 2SLS (Eq~lation 6.4) 
Dependent variable: LAPPROVAL 

Sig. 
,1003 
.0001 
.OO 15 
.2673 
,0341 
.OOO 
.OOO 

.3588 

.0064 
N=345 
F=75.3259, *** 
***<.001 

t 
1.648 
3.932 
3.198 
-1.111 
-2.127 
15.664 
4.199 

.919 
2.744 

Variable 
LPRICE 
LVACDST 
LDENSITY 
LINTERET 
LDEVPLON 
LPOPULN 
VC 
CREDITC 
Constant 

B 
1.342 

2.4933 
,1073 

-.5068 
-.6253 
.9745 
,7991 
.I733 

6.3514 



Tlze Price Equation 

Unexpectedly completions were insignificant with respect to prices, indicating that 

completions have little impact on price (Table 6.1 1). This is almost certainly because 

while prices soared in the 1980s completions did not increase. However, the shorter 

term volume control variable has a negative and significant relation with price, 

indicating that the Peak as a phenomenon resulted in price falls. The negative relation 

of volume control with price also indicates that the market mechanism of price did not 

work to stop the sharp increase of residential construction. This is consistent with the 

argument in Section 6.3.4. It is important to remember that this is a short-tern impact 

of volume control; in the long run it will restrict constn~ction per unit of land and so 

increase prices. The credit control variable has a positive and significant relation with 

price, indicating that easier development finance lowers selling price. Price has a 

negative relation with vacancies, indicating high vacancies are associated with lower 

prices. Population and density are not significant with respect to price, implying that 

short-term price change is not influenced by the longer-tenn demographic factors. 

Unexpectedly, development loans have a positive and significant relation to price, 

indicating a loosening credit condition helps price rise. However, the relationship of 

interest to prices is positive, which is unexpected. Overall there is a complex and 

seemingly contradictory set of influences on price. 

Table 6.11 The price model of 2SLS (Equation 6.5) 
Dependent variable: LPRICE 

Sig. 
.7683 
.OOOO 
.I349 
.2445 
.OOOO 
.OOOO 
.0056 
.0673 
.OOOO 

Variable 
LCOMPLET 
LVACDST 
LPOPULN 
LDENSITY 
LINTERET 
LDEVPLON 
VC 
CREDITC 
Constant 

N=345 
F=268.164,*** 
***<.001 

B 
-.0100 
-.5734 
,0535 
.0117 
3912 
2545 

-.I127 
.0723 

-2.2770 

t 
-.295 

-5.843 
1.499 
1.166 
5.306 

27.844 
-2.791 
1.836 

-7.503 



The Vhcancies Equation 

Increases in coinpletions increase vacancies as expected, the relationship being 

significant (Table 6.12). However, the significant negative relation of price and 

vacancies implies that high price results in low vacancies. This is not the correct sign, 

indicating the model cannot be completely specified with the available data. One 

reason is that it is difficult to distinguish short-term and long-term effects. The other is 

that the vacancy variable is a representative of district average vacancies (Appendix 

6.2), which does not entirely reflect each citylcounty situation. The interest rate 

increases vacancies but it is development loans that appear to have most impact on 

vacancies. Given that completions are already included in the equation, this suggests 

this variable represents the activities of developers who are not deterred by high 

vacancies. This could mean that suppliers are irrational in their market behaviour. This 

seems highly unlikely, and much more likely is the possibility that the vacancies 

represent habitable b~l t  obsolescent stock. These have been rendered obsolescent by 

rapid change in Taiwanese preferences for larger, better-furnished and safer housing in 

a rapidly advancing economy. 

Overall, the Peak was an event-oriented and short-term phenomenon, and which is 

Table 6.12 The vacancy model in 2SLS (Equation 6.6) 
Dependent variable: LVACDST 

difficult to explain by long-term factors, or measured and estimated with complete 

confidence by the regression. As a result, some unexpected results occur. In part this is 

Sig. 
.0076 
.OOOO 
.I533 
.OOOO 
.0001 
.OOOO 

N=345 
F=44.9794, *** 
***<.001 

t 
2.684 

-7.839 
-1.431 
10.074 
4.010 

-15.135 

Variable 
LCOMPLET 
LPRICE 
LDENSITY 
LDEVPLON 
LINTERET 
Constant 

B 
,0340 

-.8937 
-.0131 
.3400 
.3518 

-2.921 



due to the inadequacies of data despite the major collection effort undertaken as one of 

the major contributions of this thesis. Nevertheless, the estimation effort is successful 

in that the quantitative analysis is treated as a supplementary approach in this research 

and it supports a supply side phenomenon. In Chapter Seven will further examine the 

Peak from the production perspective relating to the supply-led feature, while Chapter 

Eight examines the impact of the Peak relating to the failure of market mechanism. 

6.5 SUMMARY 

This Chapter brings the Peak within a theoretical framework that is then estimated as a 

supply and demand model. The expansion of supply in residential construction was 

apparently greater than that of demand, implying that a supply side interpretation of the 

Peak overwhelmingly remains the more appropriate. However, the hypothesis of the 

interaction of credit loosening and volume control is not conclusively proven. 

A simple supply and demand model is extended to a more general model by adding 

feedback loop, supply and demand factors into former model in order to examine the 

presumed failure of the market's feedback loop. This again attempts to depict a whole 

picture of the Peak. The performance of residential construction industry shown in the 

model indicates a massive simultaneity of developers' decisions and construction 

behaviour as a response to credit loosening and volume control. This accords with the 

individual rationality model. Again, judging from the developer variables such as the 

sharp increase of developers, simultaneous production behaviour in all individual 

cities/counties and the sharp rise of development loans, the Peak is a supply side 

feature. The oversupply of residential units, high vacancies and inventories all indicate 

that the market feedback loop did not work. Reasons for this failure are seen to lie in a 

massive simultaneity of decisions, allowing no time for the feedback mechanism to 



operate. 

The demand and supply model is interpreted in completion and market models in 

ordinary least square and two stages least square method. The results of the completion 

model indicate volume control had a positive relation to the Peak and development 

loans had positive relation with the Peak, consistent with the analysis of Chapter Five. 

High-density areas were more sensitive to vol~lme control with high completion 

expected. Interest rates had a positive relationship, indicating that the availability of 

loan was important during the Peak. Vacancies were positively related to the Peak, 

possibly implying a dysfunction of feedback loop. Completions, approval, price and 

vacancies were estimated as endogenous variables in a two stages least square method. 

The outcomes were very similar to the completion model. Approval increased when 

credit was loosened and this continued when vol~lme control was announced. The 

results of this empirical study mostly are consistent with the result in previous chapters. 

The quantitative models give clear support within the supply side framework, to the 

importance of the credit loosening and volume control announcement events. 

In attempting to resolve some of the issue raised, the distinction between the long-term, 

as opposed to the short-term nature of the modeling becomes apparent. The nature of 

the Peak is quintessentially short-term but it created an enormous stock of what is a 

long-term durable product. This fact, plus the enormous lags involved in the approvals, 

development and construction processes create a highly problematic market structure. 

The high level of vacancies in both their short and long term impacts remain a major 

contradictory element. This is discussed in part in the following Chapter. It is suggested 

that this is due to rapid changes in the quality characteristics demanded by the 

Taiwanese market. 
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APPENDICES TO CWPAPTER 6 

Appendix 6.1 
The Data 

This thesis conduct a comprehensive research down to city and county level across Taiwan, opposed to 
see Taiwan as a whole. The data of whole 7 cities and 16 counties in Taiwan during 1982-1998 are 
pooled and 391 cross-sectional observations were fonned. The data except dummy variables are 
transformed to logarithm formation to have a better result (Peng & Change 2000:337-339). 

Appendix 6.2 
The Variables 

The Macroeconomic Variable: 
LGDPPER: GDP per capita. GDP is a common indicator of Taiwan's economic conditions. But in 

reference to residential construction, real GDP per capita (199 1=100) as macroeconomic variable is 
more suitable to measure personal purchasing power and income. 

The Szipply Side Variables: 
LCOMPLET: residential completion (floor space) in each city and county, a perfomlance indicator of 

residential construction industry, represents supply of residential construction. 
LPOPULN: population in each city and county. Population decides the scale of residential construction 

in each city and county. 
DENSITY: Density represents the degree of urbanization. Urban areas have higher population density 

than rural areas. Volume control is to limit the rising population density in city; hence we are 
interested to know whether the regulation change did the same effect to residential construction 
industry in urbanized and rural area. 

EAST: eastern counties included Ilan, Hualien, and Taitung co~mties. These three counties separately 
located in eastern coast. It is neglected that whether they had the same effect to residential 
constnlction as other counties did in western part. A d~lmmy variable is used to measure this 
feature. 

VC: volume control regulation. The Peak is triggered by events (Section 2.3.2.2 & Section 5.4). The 
volume control announced by central government in Jan~lary 1992 and lasted for a period of time 
since then (Section 2.3.2.2 & Section 5.4) and each city and county had different progress. The 
announcement of volume control by central government in 1992 was so important to developers. 
Because developers just did not know the action of the local government would be. The important 
thing is not the implementation of volume control but the expectation based on the central 
government announcement. The announcement and interaction of credit loosening started from 
1992. Hence, this thesis adopts a dummy variable from 1992 to measure the event. But what the 
dummy variable looks like is unclear. The event study in Chapter 2 identified the Peak being a 
significant event with the abnormal productions in four years (1993-1996), the first four years 
would be the mostly affected (Fig 2.16). Therefore, four years period 1992-1995 are adopted to 
measure the event. This is consistent with Peng & Chang (1995), using dummy variable to 
measure district construction regulation enforced in northern (March 1983), central (July 1979), 
southern (March 1984) and eastern (July 1980), two years prior to regulation and two years after 
regulation (Peng & Chang 1995:66). This is as true as Taipei City, although its announcement was 
ten years earlier (1981). The comprehensive implementation of volume control in Taipei City in 
1981, but the data of this research starts from 1982, therefore the period 1982-1986 is used to 
measure Taipei City's volume control. 

LBANK: The increase of bank. More banks might influence the credit to developers. Especially, while 
the Peak was more supply led expansion. 

CREDITC: Credit control. A dummy variable is used to measure government imposing credit restrictions 
to residential construction in the period 1989-1990 and 1992-1995 (Ho Wang Co 1997:259-260). 

LDEVPLON: Development loan was crucial to developer's expansion of production, almost 70 percent 
of land costs and 70 percent of construction costs relied on this loan (Li 1998:72;108). 

LINTERET: The interest level is measured by central bank rediscount rate (DGBAS 2001:15). The 
interest rate affects both supply and demand since it increases the costs of development loans and 
housing loans as well (Yu & Wang 1999: 11 5- 11 6). 

LPRICE: The price level of housing market varies in each city and county that a conformity price is 
impossible (Peng & Chang 1995:57). Besides, housing price is volatile in different time so that to 
have each city and county's current price is also unlikely. However, developer's capital and 



investment can move flexibly between each city and county, so that district price level can 
represent the price level of cities and counties in that district. This research uses the price level of 
Taipei City, Taipei County, Taichung City and Kaohsiung City to measure that of Taipei city, 
northern, central, and southern & eastern Taiwan respectively as indicated in Fig 6.10. The price 
variable is also applied in both supply and demand sides. 

LAPPROVAL current and lagged (t-1) & (t-2): Approval is one or two year earlier than the completion 
that they are important to decide the completion. 

The Deinnnd Side Val-iables: 
LGDPPER: GDP per capita. (Mentioned above) 
LPOPULN: each city and county's population. (Mentioned above) 
LDENSITY Mentioned above. 
EAST: Mentioned above. 
LHOSELON: housing loans. Most of homebuyer use housing loan to buy houses nearly 70% of house 

price. Consequently, it is an appropriate indicator of consumer loans (Li 1998:90). 
LINERET: interest rate (Mentioned above). 
LPRICE: housing price (Mentioned above). 
LVACDST: vacancy rate. Vacancies varied in different city and county and lacked accurate continuous 

survey or data (Peng & Chang 1995:46-47). Developers could flexibly move to other place. For 
example, developer in Taipei city could move to Taipei county, or from Kaohsiung county to 
Kaohsiung city during the regulation change. Also developer in Taichung city could move to 
Changhua and Nantou county to find comparative lower cost of land. Therefore, district feature 
was common in residential construction industry (Ibid:50-51). Although the district vacancies 
could not exactly represent each city and county, it could indicate district difference (Ibid). This 
research uses vacancy in Taipei city, Taipei county, Taichung city and Kaohsiung city to represent 
the district vacancy rate of Taipei city, northern, central and southern & eastern Taiwan. 

LDEPOSIT: real bank deposit per capita (1996=100), representing consumer liquidity, facilitated 
consumers to purchase houses. 

Appendix 6.3 
Pearson Correlations 

*** r>.900; ** r>.800 





Appendix 6.6 
Diagram of Residual Against Cross-Sectional Time-Series 

Appendix 6.7 
Unrestricted Model (With City and County Dummy Variables) 

Dependent Variable: LCOMPLET 
Unstandardized 

I I Coefficients I I I 

a: LPOPULN, EAST are excluded due to Tolerance=.000 reached. 



Appendix 6.8 
Regression of Population With City and County Dummy Variables 

Dependent Variable: LPOPULN 
1 Standardized I 

Appendix 6.9 
The Comparison of Predicted and Actual Completions 

Kaohsiung City,Taichung City, Taipei County, Chilung City, Hsinchu City, Chiai City 
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Tainan City,Pingtung County,Taipei City, Ilan, Taoyuan, Hsinchu Counties 

Miaoli,Taichung, chunghua, Nantou,Yunlin, Chiai Counties 

9 

Tainan, Kaohsiung, Taitung, Hualien, Penghu Counties 



Appendix 6.11 
The Completion Model with Volume Control Policy 

Appendix 6.10 
The Completion Model with Voluime Control Announcement 

a Dependent Variable: Lcompletion 

Unstandardi 

Coefficients 

(Constant) 
LPOPULN 
LDENSITY 
EAST 
LDEVPLON 
LVACDST 
LINTERET 
CREDITC 
LAPPROVAL(t-1) 
LAPPROVAL(t-2) 

(Constant) 
LPOPULN 
LDENSITY 
EAST 
LDEVPLON 
LVACDST 
LINTERET 
CREDITC 
LAPPROVAL(t-1) 
LAPPROVALl(t-2) 
VC announce 

Std. 
Error 
,727 
,050 
,018 
,075 
,041 
,083 
,149 
,057 
.051 
.051 

R2=.889,~=266.465, ***<.001,N=345 

Sig. 

.003 
,000 
,000 
.001 
.006 
,000 
.842 
.012 
.OOO 
,000 
.707 

Standardiz t Sig. Collinearit 
ed y Statistics 

Coefficient 
S 

Beta Tolerance VI F 

-3.272 ,001 
.352 9.468 ,000 ,239 4.178 
,255 10.488 ,000 .558 1.791 
,084 3.532 .OOO ,592 1.689 
,139 2.863 ,004 .I41 7.082 
,088 3.930 .OOO ,663 1.508 

-.017 -.700 ,485 ,577 1.734 
,078 2.965 ,003 ,474 2.108 
.293 5.689 ,000 .I25 8.012 
,229 4.396 ,000 ,122 8.189 

Collinearit 
y Statistics 

Tolerance 

.242 

.572 

.597 
526 
.662 
,606 
,439 
.I24 
.I20 
.839 

Appendix 6.12 

Unstandardi 
zed 

Coefficients 

B 

-1.449 
.467 
.I89 
.253 

5.867E-02 
.337 

-2.91 5E-02 
.I52 
.295 
.223 

3.271 E-02 

Regression of D&elopment Loan and Bank 

Standardiz 
ed 
Coefficient 
S 

Beta 

.344 

.249 

.080 

.070 

.091 
-.005 
.070 
,297 
.228 
.008 

Std. 
Error 
.492 
.050 
.018 
.075 
.021 
.083 
.I46 
.060 
.051 
.051 
.087 

t 

-2.943 
9.266 

10.323 
3.389 
2.769 
4.037 
-.I 99 
2.537 
5.738 
4.327 

.377 

a Dependent Variable: L B ~ N K  

I I I I I 

Unstandardized 
Coefficients 

B 
(Constant) 

LDEVPLON 

Std. Error 

Standardized 
Coefficients 

Beta 

R2=.933,F=209.705, ***<.001, N=345 

t 

-10.320 
,990 

Sig. 

,805 
.068 ,966 

-12.825 
14.481 

,000 
,000 



CHAPTER 7 

PRODUCTION MANAGEMENT IN THE PEAK 

7.1 INTRODUCTION 

This chapter examines the role of production factors and management systems in the 

Peak. The main question posed is how were the dramatic increases in production 

achieved? Many developers simultaneously attempted to build and yet their plans were 

still largely achieved. How was this managed? Of course, given the problematic 

relationship of approvals to completions in Taiwan, it will remain unknown how many 

developers were unable to complete their plans. It appears likely, however, that this was 

relatively few given that completions are so large, especially compared to approvals. 

Flexible production practices in general and the flexibility of construction in particular 

are considered key factors in the massive production increases achieved in a very short 

period. This flexibility includes not only the functioning of the subcontracting system 

and construction network but also the ability of other industries to supply production 

inputs as and when required. 

Although mainly concerned with the quantity of production, this chapter also- considers 

the quality of production during the Peak. It may be that quality decline was an 

unintended but inevitable consequence of the production surge. Alternatively, a 

conscious decision to allow quality to deteriorate on the part of developers may also 

have enabled the rapid quantity increases. During this research the 1999 earthquake 

occurred and preliminary information from this event is used to discuss the quality 



theme. Only very tentative arguments can be made in this respect but it appears likely 

that quality declined. 

7.2 FACILITATING THE PEAK 

Because residential construction production is manifestly "physical" and is also 

sequential, i.e. slab only upon previous slab, some explanation of the industry's ability 

to rapidly increase production is required. Facilitating factors were the flexibility of 

reinforced concrete construction, the low asset base required of new developers and 

builders, industrial capacity and flexibility in the supply industries, and a flexible 

changeover of civil engineering. Particular emphasis is placed on the heavy use of 

reinforced concrete construction in Taiwan. 

7.2.1 Flexibility of Reinforced Concrete Construction 

The flexibility provided by RC construction is due to its separable production processes, 

allowing high levels of outsourcing as well as high on-site flexibility. Contractors and 

subcontractors can take part in the production process of RC construction in a different 

ways as and when required (Hsieh 1998:91; Li 2000:58-59; Huang 1999:83). 

Nevertheless, prefabrication is not standard construction practice in Taiwan; most work 

is conducted on site (CPA 1999:26; Ho Wang Co. 1997:267). RC construction involves 

forrnwork, reinforcing, plumbing, making concrete, placing concrete, and curing 

concrete (Allen 1999:443-450). Figure 7.1 is a simplified flowchart of the RC 

construction process. 



Reinforcing , 
I Making Concrete I 

Placing Concrete r' 
I Curing Concrete I 

Figure 7.1 Reinforced concrete construction process flowchart 
Source: Allen 1999: 443-450 

Formwork comes first in the construction sequence. It shapes and supports the concrete 

until it cures sufficiently to support itself. Formwork is used repeatedly as a construction 

project progresses. During curing, the formwork helps to retain the necessary water for 

hydration in the concrete (Allen 1999: 447). In Taiwan, formwork is always outsourced 

to a specialty subcontractor (Jen Hsiang Co. 1995:274; Ho Wang Co. 1997:267). 

Formwork is crucial to construction quality, as concrete does not approach 100 percent 

strength until after approximately 28 days curing time. In 7 days it reaches about only 

55 percent of its strength (Allen 1999: 447). When developers are under time pressures, 

curing time can be shortened by early removal of formwork, allowing the work 

sequence to proceed. This can cause fragility, weakness and even cracks in the concrete. 

Speed and quality are a clear trade-off. In the Taiwanese context this increases 

earthquake vulnerability (Yu 1999: 16). 

Steel reinforcement is placed inside the formwork before concrete pouring. Concrete 

has limited tensile strength until reinforced by steel (Allen 1999: 448-450). While 

developers or contractors supply the reinforcing bar (Re-bar) steel, reinforcing work in 

Taiwan is also outsourced to specialty subcontractors. The subcontractors cut, bind and 



join the steel on site. It has been suggested that to save costs, some builders often 

replaced thick bar with thinner or used less steel bar in the structure, with subcontractors 

neglecting the required reinforcing procedures. This can include steel hoops with larger 

gap, and incorrect installation of Re-bar steel (YLI 1999:16; Chang 1999: 9; Architect 

Association Affiliation (AAA) 2000:52-54; Construction Research Institute (CRI) 

1999:36). 

Electricity, water pipes, drainage and sewage pipes are placed inside the building's 

structural elements, i.e. the reinforced concrete structure, in order to create more floor 

space. Therefore, plastic pipes are installed within the formwork rather than after 

concrete pouring (AAA 2000:52; Chang 1999:9). Water and electricity work are 

outsourced to qualified electrical engineering and plumbing subcontractors (Ho Wang 

Co. 1997: 267). However, this inbuilt plumbing system weakens the building structure 

as the pipelines created considerable space inside structural columns, beams and floors, 

i.e. the building structure is hollowed (AAA 2000:52; Chang 1999:9). 

Concrete is a mix of proportions of sand, gravel, additive, cement and water (Allen 

1999: 443-444). In Taiwan, most concrete is proportioned at central batching plants, 

supplied by specialist concrete contractors and transported to construction sites. During 

the Peak, more developers bought mixed concrete from the suppliers to expedite the 

construction (CHCII 1994:4). However, whether the mixing in the remote batching 

plant was precisely as required in the contract is problematic. 

Placing concrete on site also needs to compact concrete in the forms and fill completely 

around the reinforcing bars (Allen 1999: 445-446). Specialist pumping workers with 

pumping machines are used and often outsourced to placing concrete subcontractors. 



However, placing concrete worlters always add water to the mixed concrete to pour it 

more easily into the fonnworlt and around the reinforcing steel. This can red~lce the 

strength of the concrete (AAA 2000: 52). This was especially true during the Peak most 

when buildings were high-rise buildings. The concrete needed to be conveyed a 

substantial distance to the placing area and workers usually added more water to the 

concrete for easy conveyance. (AAA 1999:52; Tai and Hu 1999:23). Conversely, 

concrete is cured by hydration and it is essential it be kept moist ~ ~ n t i l  its required 

strength is achieved. However, curing time can always be shortened under a hasty 

construction to expedite progress. 

As indicated, the elements of the construction process are easily separately outsourced 

to specialty subcontractors (Chen 1999: 155; Hsieh 1998:9 1 -92), subcontracting 

prevailing in RC construction (Li 1998:78-79; Chen 1999: 155). The technique, 

materials and machinery of RC construction have been fully developed in Taiwan for a 

long time (CRI 1999:35; CPA 1999:26), developers and contractors preferring this 

familiar method in construction (CPA 1999:26). RC struct~~res satisfy both the 

government's requirement of earthquake standards and rapid, massive production (CRI 

1999:35). Nevertheless conflicts between those two aims emerge. Use of RC is more 

labour intensive and less skill demanding than steel structures. This allows new and 

untrained labour, as well as subcontractors, ease of entry into the industry (DGBAS 

1993:27; Hsieh 1998:93; Pietroforte and Tangerini 1999:420). In addition, the costs of 

RC are lower than that of steel structure, its only major competition (Pacific Housing 

Co. 1999:97). 

The flexibility in RC construction overcame the barriers of scale and capacity of 

developers (Chen 1999: 155). For this flexibility developers need effective construction 



management and supervision to integrate those subcontracting practices into the 

construction network. Or they need to let quality deteriorate. Because of the vast 

network of collaborators and the diversified production processes created difficulties for 

integration, resultant construction quality was doubtful. 

7.2.2 Low Fixed Asset Requirements 

The residential construction industry did not have or require great fixed assets. This 

reduces organizational costs (Chen 1999: 155; Jen Hsiang Co. 1995:274,329). This also 

made entry into the industry far easier. Under normal economic circumstances, entry 

into the industry was forestalled by low or average profit rates rather than by other 

baniers. However, volume control dramatically temporarily changed the entry profit- 

loss equation without increasing other barriers. Unlike other indulstries, the residential 

industry used land as a raw material input, as opposed to a fixed asset for production, 

and it was this input whose potential returns were changed. Through subcontracting, 

developers could keep fixed asset investment low and eliminate the need to recruit or 

train workers (Hsieh 1998; Chen 1999; Li 1998:78-79). The flexibility of developers 

was further enhanced by the ease of entry and exit of subcontractors and workers 

(DGBAS 1998:8-9; Chen 1999:155). During the Peak, it was partly the small 

subcontractors and workers that enabled developers to expand quickly and flexibly. 

7.2.3 Industry Flexibility 

The industry's flexibility is enhanced by that of the related industries for production 

inputs, subcontracting, the residential construction network and the civil engineering 

industry. This is consistent with Pietroforte and Tangerini (1999), Kale and Arditi 

(2001), and Beardsworth et a1 (1991) (see Section 2.2.2). Developers subcontract out 

most works and maintain a small size, rather than becoming a big organization 



undertaking all construction work (Beardsworth et a1 1991; Kale and Arditi 2001:543). 

This flexibility can be expanded to a wider construction network, including many 

separate members. When the market changes adjustment can be rapid without excessive 

organizational costs (Pietroforte and Tangerini 1999:423). Developers could also 

increase economic performance by maintaining quality relationships with members in 

related industries (Kale and Arditi 2001:547), allowing rapid production during the 

Peak (Hsieh 1998:91; Tai and Hu 1999:25). 

One element emerging from this discussion of the residential construction network 

when related to Chapters Four, Five and Six is that it provides flexibility at the cost of a 

diminished control over the membership of the network and of the quality of 

production. 

7.2.4 Flexible Changeover Between Civil Engineering Construction And 

Residential Construction 

A specific flexibility in Taiwan is the crossover from civil engineering into residential 

construction. During the Peak some civil engineering contractors, subcontractors and 

workers undertook residential construction (DGBAS 1993 : 10; Tsai 1999:6). Conversely, 

when residential construction plummeted, contractors, subcontractors and workers in 

residential construction can change to the less specialised areas of civil engineering 

(CHCII 1993:574; Section 4.2.4). This specific flexibility is fonnalised in that licensed 

contractors (grade A, B or C) can work in both civil engineering and residential 

construction (DGBAS 1998:8-9; CPA 1999:15; Yu 1999: 16). 

This helps to explain that while the crude return on assets in civil engineering fell fiom 

0.82 dollarslper dollar of total investment in 1991 to 0.61 dollar in 1996 (Total 



Production/Total Assets, DGBAS 1998: 129). The number of contractors and 

subcontractors in civil engineering increased from 779 in 1991 to 1,732 in 1994 (Figure 

7.2). The number then declined sharply to 936 in 1996. This is consistent with the 

timing of the massive increase in residential completions in 1994 and 1995, suggesting 

that civil engineering companies had undertaken residential construction. During the 

decline in the residential construction industry after 1995, contractors and 

subcontractors changed back to civil engineering (Ibid 1998:7-8). Consequently, the real 

gross production (1996=100) of the construction ind~lstry as a whole shows less decline 

(Figure 7.3; DGBAS 2001:34). 

2000 

Figure 7.2 New establishments of civil engineering industry businesses 
Source: DGBAS (see Appendix 40 for data) 
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a1 1996 constant prices 

Figure 7.3 The gross production of construction industry 
Source: DGBAS (see Appendix 46 for data) 



7.3 THE SUPPLY OF PRODUCTION INPUTS 

7.3.1 The Supply of Structural Inputs and Materials 

Availability of production inputs was clearly crucial to the Peak, as measured in 

completions rather than approvals. This section analyses that availability. Cement and 

Re-bar steel were the limiting components not only of reinforced concrete but of 

construction. This section also serves to confirm the reality of the Peak by correlating 

the inputs with production levels. 

Cement Supply 

Annual cement production rose from 18.0 million tons in 1989 to 24.0 million tons in 

1993 (Figure 7.4), increasing earlier than completions as cement is used in earlier 

construction stages. While the top of the Peak occurred in 1994, the height of cement 

production occurred in 1993. The strong demand from residential construction also 

resulted in rising cement prices in 1992 (CHCII 1992:564). 

Figure 7.4 Cement production 
Source: Department of Statistics, Ministry of Economic Affairs; DGBAS (see Appendix 41 for data) 

After the Peak, the production of cement declined 30 per cent and affected all listed 

cement companies such as the Asian Cement Co., Taiwan Cement Co, Universal 



Cement Co. and Chien Tai Cement Co. (Tsai Hsun 1999:40-49). As the cement industry 

also supplied other industries such as civil engineering, cement production was not 

completely coincident with the Peak. 

Re-Bar Steel Supply 

The arguments are the same with respect to Re-Bar, production rising from 4.2 million 

tons in 1989 to 7.6 million tons in 1993 (Figure 7.5). Production reached its height in 

1993 prior to the top of the Peak. Buildings higher than 9 meters must be RC or steel 

structure (Article 13 1 - 1 Construction Technique Regulation 1990: 186) and during the 

Peak, nearly 63 percent of buildings were over 15 meters ( 5  floors) i.e. in 1995 (Figure 

7.6; Section 4.2.3), as developers tried to exploit the entire floor space available to them 

(Section 5.4.2). 

Figure 7.5 Re-Bar steel production 
Source: Department of Statistics, Ministry of Economic Affairs; DGBAS (see Appendix 41 for data) 



Figure 7.6 Trend in high-rise building 
Source: Table 4.7 

Prior to the Peak, the growing trend of Re-Bar steel since 1985 was consistent with the 

long-term expansion of RC structure (CPA 1999:26; CRI 1999:35). Re-Bar steel 

production fell after the Peak. Like cement, Re-Bar steel was also used in civil 

engineering and other industries, so its production did not fall as much as that of 

residential construction. However, Re-Bar steel increased again after 1997, the reasons 

being unclear and beyond the focus of this research. 

7.3.2 The Supply of Non-Structural Inputs and Materials 

Non-structural materials are used closer to completion. Consequently, the timing and 

pattern of non-structural production materials coincide more with the Peak. 

Ceramic Tile Supply 

Ceramic tiles are used as a faqade material also help protect concrete fi-om the humid, 

salt-laden atmosphere of Taiwan (CHCII 1994: 5). They are also used as interior 

materials for floors, kitchen walls and bathrooms. A finishing product its timing is close 

to the completion of residential units. In addition, production is diagnostic of residential 

construction not being widely used in civil engineering. Annual production of ceramic 



tiles were at its peak of 140.7 million m2 in 1994 (Figure 7.7). 

Figure 7.7 Ceramic tile production 
Source: Department of Statistics, Ministry of Economic Affair, DGBAS (see Appendix 41 for data) 

Prior to the Peak, the ceramic tile industry was growing at an average annual growth of 

27.6 percent (Figure 7.7), partly due to the increased use of RC structures and partly 

because people demanded better finishing techniques (CHCII 1994:5; DGBAS 

1993:15). A decline in production followed the Peak's decline. For example, the 

turnover of Kai Chu Tile Co., a major ceramic tile supplier, declined from NT$ 2.08 

billion (1994) to NT$ 1.22 billion (1999). Similar falls were felt by Roma Tile Co. and 

other suppliers (Tsai Hsun Co. 2000:286-288). 

Plastic Pipe Supply 

Plastic pipes are built into concrete walls and columns for water, electricity, and 

telephone lines (Section 7.2.1.4), their timing being the same as structural materials, 

peaked in 1993 (Figure 7.8). 



Figure 7.8 Plastic pipe prod~lction 
Source: Department of Statistics, Ministry of Economic Affair, DGBAS (see Appendix 41 for data) 

Production declined with the Peak plummeted but plastic pipes are used in other 

industries such as civil engineering and public ~ltilities, so the decline was moderated. 

Red Brick Supply 

In Taiwan, red brick is used almost entirely for interior walls and non-structural wall in 

RC buildings (Tai and Hu 1999:23-25). Under constnlction regulation Code 130-1, 15 1 

and 153, brick and reinforced brick structure buildings were restricted to fewer than 

three floors (Construction Technical Regulation 1990: 1 86,190-1 91). Reinforced brick 

dropped from 21.1 percent of whole buildings to 1.5 percent during the period 

198 1-1 998, red brick production declining from 4.3 billion pieces in 198 1 to 2.3 billion 

pieces in 1991 (Figure 7.9). 

Figure 7.9 Red brick production 



Source: Department of Statistics, Minisby of Economic Affair, DGBAS (see Appendix 41 for data) 

The Peak temporarily reversed this long-term decline (Figure 7.9), very distinct growth 

of red brick production occurred during 1991-1996. The peak in red brick production 

was in 1993, as red brick was used at the same time as other structural materials. Red 

brick production declined sharply from 1994 and returned to its long-term decline. 

Sanitary Ceramic Ware Supply 

Real turnover of sanitary ceramic ware increased from NT$ 3.4 billion in 1991 to NT$ 

5.6 billion in 1994, peak production occurring in 1992-1996 (Figure 7.10). Prior to the 

Peak production was stable but increased during 1987-1991 with increased income and 

wealth leading to demand for higher standards (DGBAS 1993:12; Section 3.4). 

However, production declined along with the Peak (Tsai Hsun Co. 1999:241). 

Figure 7.10 Real value of sanitary ceramic ware turnover (CPI Base 1996) 
Source: Department of Statistics, Ministry of Economic Affair, DGBAS (see Appendix 41 for data) 

Gas Fired Water Heater Supply 

Most families in Taiwan use gas-fired bathroom water heaters. Production rose from 

472.7 thousand sets in 1991 to 810.9 thousand sets in 1995 (Fig 7.11). Production 

peaked in 1995, consistent with the timing and sequence of finishing materials. 



Figure 7.11 Gas fired water heater production 
Source: Department of Statistics, Ministry of Economic Affair, DGBAS (see Appendix 41 for data) 

Exhaust Fan Supply 

In Taiwan, exhaust fans are a kitchen facility with production increasing from 430.3 

thousand sets in 1991 to 835.7 thousand sets in 1994 (Figure 7.12). There was long-term 

growth, consistent with rising income and wealth but production fell with the decline of 

the Peak (DGBAS 1993: 12-13). 

Figure 7.12 Exhaust fan production 
Source: Department of Statistics, Ministry of Economic Affair, DGBAS (see Appendix 41 for data) 

Aluminium Door & Window Frame and Sheet Glass Supply 

Production of aluminium fittings increased from 26,275 tons in 1992 to 41,430 tons in 

1994 (Figure 7.13). Aluminium frames are made from the aluminium extrusions, 
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aluminium extrusions increasing from 103.3 thousand tons in 1989 to 216.9 thousand 

tons in 1994 (Figure 7.14). Production declined along with the fall of the Peak. A later 

growth of aluminium door and window production occurred (Figme 7.13) but the 

reasons remain unclear. 

Figure 7.13 Aluminium door and window frame production 
Source: Department of Statistics, Ministry of Economic Affair, DGBAS (see Appendix 41 for data) 

Figure 7.14 Aluminium extrusion production 
Source: Department of Statistics, Ministry of Economic Affair, DGBAS (see Appendix 41 for data) 

Sheet glass is a faqade material, undergoing long-term growth. It increased during the 

Peak from 8.5 million standard cases in 1991 to 11.2 in 1995 (Figure 7.15). Highest 

sheet glass production occurred in 1995, consistent with the timing of a finishing 

material. Production of sheet glass has flattened since 1996. 
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Figure 7.15 Sheet glass production 
Source: Department of Statistics, Ministry of Econonlic Affair, DGBAS (see Appendix 41 for data) 

Although Lin (1999:93), Peng and Chang (1998:45) and Ho Wang Co. (1997:263) 

argued that the residential construction industry is a leading industry, none provided 

evidence for this relationship. No researchers have previously investigated the Peak 

from the viewpoint of production inputs (Section 2.2.1). The evidence is that the 

flexibility of structural materials industries contributed decisively to the Peak. The 

existence of the Peak is also justified from the output data of these related industries. 

7.3.3 Labour 

An increase of workers was crucial to the Peak, especially as residential construction is 

labour intensive (DGBAS 1993:27; Hsieh 1998:93; Pietroforte and Tangerini 

1999:420), with residential construction workers to a degree flexible between sub- 

sectors of the overall construction industry (DGBAS 1993 : 134). 

During the Peak, employment increased from 71 5,000 in 1991 to one million in 1995 

the highest level (Figure 7.16). During the same period employment in the 

manufacturing sector declined. This difference is due not only to the increase in 

residential construction Peak, but also its labour-intensive features. Formwork, 



reinforcing, plumbing and placing concrete are especially labour-intensive onsite, as is 

onsite installation of non-structural worlts. 

-.- Comlruclian 
-m- MmuLcUlring 
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Figure 7.16 Trends in employment of construction and other industries 
Source: Council of Labour Affairs, DGBAS (see Appendix 42 for data) 

Although the Peak is very clearly associated with a sharp increase in workers, it is 

unlikely skill levels were maintained. During the Peak, new employment increased 

sharply. New employment rates (The Entry of Employee in This PeriodITotal Employee 

in Last Period "100; DGBAS 2001:64) for the construction industry were considerably 

greater than for manufacturing and industry as a whole (Figure 7.17). This indicates the 

presence of unskilled workers (DGBAS 1993:27; Hsieh 1998:93), potentially 

inconsistent with the high quality required of high-rise residential buildings located in 

an earthquake prone area. These much higher numbers of new residential construction 

employees imply comparatively easy entry and lower skill requirements. 



Figure 7.17 New employees rate: Construction and other industries 
Source: Council of Labour Affairs, DGBAS (see Appendix 43 for data) 

A distinct peak in the quit rate (The Exit of Employee in This PeriodITotal Employee in 

Last Period* 100, DGBAS 200 1 :64) also occurred in the construction industry during 

1992-1997. The highest was in 1995, consistent with the Peak (Figufe 7.18). This 

suggests that the huge derived demand for workers during the Peak resulted in a high 

turnover (DGBAS 1998:9; 1993:33; Ho Wang Co. 1997:291). The implication is that 

RC construction was carried out onsite by many varieties of workers (Hsieh 1998:91- 

94; Allen 1999: 444; Nunnally 1993:232), including relatively unskilled workers 

(Pacific Housing Co. 1999:97; Section 4.2.2). The likely result was low construction 

quality. Developers and contractors were not interested in putting effort into training 

unskilled workers as they could leave at any time and work for competitors (Hsieh 

1998:93). 



Figure 7.18 Employee quit rate: Construction and other Industries 
Source: Council of Labour Affairs, DGBAS (see Appendix 44 for data) 

Perhaps, even moreimportantly, the sharp increase in new builders during the Peak was 

almost entirely in grade C general contractors (Figure 7.19), the least skilled grade 

7.4 PRODUCTION AND DEVELOPMENT NETWORKS 

The factors outlined in Sections 7.2 and 7.3 relate to a network structure for the 

residential construction industry in Taiwan. The linked production and development 

networks provide a structure for the subcontracting system allowing production to 

expand and fall rapidly. 

7.4.1 Subcontracting System 

The subcontracting system enormously influenced the productivity and quality of 

residential construction and has been considered by a number of authors (Hsieh 1998; 

AAA; Tai and Hu; CRI; Nunnally: 4-7; Ho Wang Co. 1997: 262-267; Jen Hsiang Co. 

1995:274,289; Chen 1998: 155). Subcontractors provide special expertise to developers, 

simultaneously increasing the developer flexibility, reducing organizational size and 



costs and limiting a variety of risks. Construction companies, facing unstable demand 

and uncertainty in Taiwan, created a subcontracting system by splitting the construction 

process into autonomous units and outsourcing to subcontractors (Kale and Arditi 

2001:543; Section 2.2.2). The system allows prod~~ction expansion through the 

employment of contractor or otherwise of subcontractors (Hsieh 1998:9 1 - 100; 

Beardsworth et a1 199 1 ; Kale and Arditi 2001 :543; Pietroforte and Tangerini 1999:423). 

Here this argument is partly based on the stop-go policies of the Taiwanese government 

with respect to residential construction. The subcontracting system reduces the entry 

barrier for new and small developers by providing a generally available set of 

construction techniques and expertise (Chen 1999:155; Li 1998:76-78). Developers 

could expand by giving work to subcontractors instead of directly hiring and training 

workers, consistent with Hsieh and Kale and Arditi, who argue that subcontractor 

performance is crucial to construction productivity (Hsieh 1998:92; Kale and Arditi 

2001 :541-549). 

While the RC construction process is readily outsomced to subcontractors (Jen Hsiang 

Co. 1995:274,288,329; Allen 1999; Nunnally 1993:l-7; Section 7.2.1), structural tasks 

must be performed by licensed contractors (Article 14, Construction Regulation 

Summary 1998: 2). Almost every on-site production activitiy in residential construction 

falls within the scope of the license system (Figure 3.10; Section 4.3.2; Hsieh 1998:95; 

Nunnally 1993; Ho Wang Co. 1997:267; Jen Hsiang Co. 1995:331; Wilkie and 

Arden: 1 8). 

General Contractor 

Licensed general contractors perform structural work (Article 14, Construction 

Regulation Summary 1998: 2; Ho Wang Co 1997: 265; Li 1998:74; Jen Hsiang Co. 



1995:274; Article 5, Construction Regulation Summary 1998:203; CPA 1999: 13). They 

operate in both residential construction and civil engineering (DGBAS 1993:lO; Tsai 

Hsun Co. 2000:503; 1999:435). Grade C requires capital of NT$ 3 million dollars and 

one full time engineer (Article 7, Construction Regulation Summary 1998:203). Grade 

B has to have been grade C for two years with a cumulative turnover of over NT$ 100 

million within the last five years, capital of NT$ 15 million and more than one full-time 

licensed constnlction engineer with one year experience (Article 8, Ibid: 204). This 

means that new entrants could not move beyond grade C within the period of the Peak. 

A Grade A contractor has to be grade B for two years with an accumulated turnover of 

over NT$ 200 million within the last five years, have capital of NT$ 100 million and 

have one filll-time licensed construction engineer with three years experience (Article 9, 

Ibid: 204). In addition, any Grade C contractor is limited to construction project (civil 

engineering or building construction) under NT$ 22.5 million. Grade B contractors can 

take construction projects under NT$ 75 million. Grade A contractors have no limit 

(Article 16, Ibid: 204). These are, therefore, government created hierarchical barriers to 

entry. 

During the Peak, licensed contractors in construction industry increased from 2,708 in 

1990 to 6,478 in 1996 (Appendix 45), almost all the increases were in Grade C 

contractors (Figure 7.19), due to its low entry requirements. In other words many novice 

contractors entered the industry. 

Contractors had to either increase their numbers, their size or productivity to increase 

total production. Nevertheless, the capital productivity of building construction declined 

during the Peak (from 3.31 dollars1 per dollar of fixed asset in 1991 to 2.41 dollars in 

1996; Total ProductiodTotal Fixed Assets, DGBAS 1998:129; Ibid: 3). The total 



investment productivity of building construction declined slightly from 0.66 dollarslper 

dollar of total investment in 1991 to 0.63 dollars in 1996 (Total Production1 Total 

Assets, DGBAS 1998:129; Ibid:3). These figures present something of a paradox as 

production in physical terms increased so dramatically during the Peak. 

+Whole Conh.actor 
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Figure 7.19 The annual change in number of licensed building contractors 
Source: CPA (see Appendix 45 for data) 

The figures for B and C contractors appear to have some relationship indicating some 

slight move from C to B during the Peak. Even as the Peak declined, the number of 

contractors rose from 61 8 (1995) to 1,3 11 (1997) and 1,297 (1998) (Fig 7.19). This 

apparent anomaly is regarded as due to an increase in the government's civil 

engineering construction (DGBAS 1998: 7-8). This is supported by a comparison of 

gross production of construction industry (including both civil engineering construction 

and residential construction), with the total residential construction production (Fig 

7.20). Annual gross production in the overall construction industry increased from NT$ 

360.3 billion in 1994 to NT$ 389.3 billion in 1998, while residential construction 

declined. This indicates an increase in civil engineering and a changeover of contractors 
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to civil engineering (see section 8.2.1). This does not, however, explain the decline then 

recovery between 1994 and 1996. 
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Figure 7.20 Construction production and residential constn~ction production 
Source: DGBAS (see Appendix 46 for data) 

Subcontractors 

The new establishment of building subcontractors increased from 288 in 1991 to 699 in 

1994 (Figure 7.21). In the same period, residential facility installation subcontractors 

rose from 58 to 149; electricity subcontractors from 538 to 1,140. And plumbing 

subcontractors increased from 33 to 6 1, while furnishing subcontractors increased from 
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Figure 7.21 New establishments of Subcontractor 
Source: DGBAS (see Appendix 47 for data) 



Building subcontractors increased dramatically during 199 1-1 995, as did specialists 

subcontractors (Table 7.1). 

Table 7.1 Subcontractors, 1950-1995 
(Business) 

Area, The Republic of china Volume 5 Construction: p64 Table 27 

Period 
Before 1950 

195 1-55 
1956-60 
1961-65 
1966-70 
1971-75 
1976-80 
1981-85 
1986-90 
1991-95 

Surprisingly, contractors and subcontractors did not expand in size during the Peak. In 

particular, 60 to 85 per cent hired fewer than 9 employees in 1996 although these 

Source: DGBAS, The Report on 1996 Industry, Commerce and Service Census Taiwan-Fz~kien 

Building 
Construction 

6 
4 

10 
3 2 
46 

137 
273 
484 
8 14 

2769 

figures are for after the Peak (Table 7.2). Indeed, the average employment of per 

subcontractor declined (Table 7.3) (DGBAS 1998: 9). Hsieh (1998:91) argued that over 

Facility 
Installation 

2 
6 

11 
3 9 
80 

185 
48 1 

the Peak subcontractors kept their scale as small as possible for better entry and exit. 

This indicates a distinct individual rationality, although license limits would have an 

Electricity 
15 
5 

13 
4 8 

122 
389 
969 

1527 
2294 
- 4560 

effect. 

Plumbing 

1 
7 
6 

2 0 
56 
55 

122 
240 

Furnishing 
2 
1 
4 
7 

32 
104 
344 
710 

1637 
6614 

Table 7.2 Business size of construction subcontractor, 1996 

Source: DGBAS, The ~ e ~ o F t  on 3 9 6  Industry, Commerce and Servzce Census ~a iwan-~ t t k i en  Area, The 
Republic of China Volume 5 Co~zstruction: p94-95 Table 42 

Electricity 
51.8% 
28.1% 
14.4% 
2.9% 
1.8% 
0.9% 
0.1% 

Pipe 
32.9% 
27.7% 
28.8% 

6.4% 
3.4% 
0.9% 

Employee 
- 5 
5-9 
10-29 
30-49 
50-99 
100-499 
Over 500 

Furnishing 
57.8% 
27.0% 
13.1% 

1.6% 
0.4% 
0.2% 

Civll Eng. 
41.5% 
27.0% 
22.5% 

3.9% 
3.2% 
1.7% 
0.2% 

Residentlal 
38.8% 
24.0% 
23.9% 

5.6% 
4.5% 
2.9% 
0.4% 

Others 
46.7% 
31.3% 
18.2% 
2.2% 
1.2% 
0.4% 

Installation 
52.9% 
26.4% 
17.8% 
1.9% 
0.7% 
0.3% 

Total 
48.3% 
27.6% 
17.8% 
3.0% 
2.0% 
1.1% 
0.1% 



Building ~onstnkt ion 
Electricity & Water Pipe 
Furnishing 
Other Construction 

Table 7.3 Average employment of businesses, 199 1-1 996 
Subcontractor 

Fukien Area,  he ~ e ~ u b i i c  of China Volume Constr-uction: p l l  Table 4 

l ~o t a l  Construction 

7.4.2 Construction Network 

1991 

The residential construction industry network is depicted in Figure 7.22 with the 

1996 
Civil Engineering 

Source: DGBAS, The Reuort on 1996 Indzrstw, Commerce and Service Censtls Taiwan- 
18 

developer leading and integrating the value-adding activities. Construction is not a 

11 

directly function of developers, but is outsourced. 

28 

Figure 7.22 
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The number of developers increased from 259 in 1990 to a peak 2,060 in 1992 (Figure 

7.23). This is earlier than that of structural materials production (1993) and non- 

structural materials production (1994). However, it is consistent with the approvals 

Peak. 



Figure 7.23 New establishments of developer 
Source: DGBAS (see Appendix 48 for data) 

The new developers dramatically increased 6,966 during the Peak, greater than ever 

before (Table 7.4). Listed developers also increased remarkably during the Peak (Figure 

7.24). Listed developers could further raise funds from equity market in addition to the 

banking sector to launch supply-led production (Yang 1999:78). The productivity of 

developers declined significantly from 0.13 dollarlper dollar of total investment in 1991 

to 0.09 dollar in 1996 (DGBAS 1998:23). 

Figure 7.24 New listed developers 
Source: Tsai Hsun Co. (see Appendix 50 for data) 



Table 7.4 Developers, 1950-1 995 
(Business) 

Period 
(Business) 

In Kaohsiung City, the change of developers rose from 6 in 1990 to 260 in 1992 but 

Number of Developers 

Before 1950 

1991-95 

then declined sharply (Figure 7.25), indicating a distinct peak. The timing of the growth 

6 

6966 

of developers is that their peak precedes that of construction. This is tnle for Kaohsiung 

Source: DGBAS, The Report on 1996 Indzfstry, Commerce and Sewice Census Taiwan-Fzlkien 
Area, The Republic of China Volume 8 Finance, Insurance and Real Estate: p76-77 Table 27 

City. Notably, the number of developers started to rise in 1991, accelerating in 1992. 

This is consistent with the timing of credit loosening (1990), and the announcement of 

volume control regulation (1 992). 

Figure 7.25 Annual change in numbers of developers in Kaohsiung City 
Source: Kaohsiung Construction and Investment Association (see Appendix 5 1 for data) 

There were two small expansions of developers in Kaohsiung City in the late 1970s and 

in the late 1980s (Figure 7.26). In the late 1970s, the second world oil crisis caused 

inflation, creating property investment to counter inflation (Section 3.3.4). This 



encouraged new developers to enter. This declined upon government intervention 

(CHCMC 1991:74; Section 4.2.1). In the 1980s, increased income and wealth led to 

demands for better living quality and more residential units (Sections 3.4 and 3.6; 

CHCMC 1991:79; Chapter Eight). This resulted in new developers entering. This 

volatility and sensitivity in local developer numbers indicates the flexibility of 

developers and the low entrylexit barriers of this industry (Section 2.2.1). The average 

business size of developers declined from 17 to 9 employees (Table 7.5). 

Table 7.5 Numbers of develo~ers. 1991-1996 

l ~ v e r a ~ e  Employee 17 1 9 1 
Source: DGBAS, The Report on 1996 Indz~stiy, Commerce and Service Census Taiwan-Fukien 

Indicators 
Business 
Employee 

Area, The Republic of china Volume 8 ~ i n a n c e ,  Insurance and Real Estate Dec 1998: p7 
Table 1 ; p 12 Table 7 

Over 93 percent of developers hired fewer than 19 employees in 1996 (Table 7.6), the 

1991 
2472 

42840 

number of developers with fewer than 5 employees increasing most rapidly. While it has 

1996 
9435 

88147 

been argued that the subcontracting system enabled developers to maintain a small-scale 

operation, it is also the case that many were small precisely because they were new. It is 

also likely that many developers came into existence merely to expedite the 

development of their own land before volume control was implemented. 

Architects are primarily involved in land development, design and the approvals process 

Table 7.6 Size of developers (Employment), 199 1-1 996 
(Business) 

Employment 
Fewer 5 

5-9 
10-19 
20-29 
30-39 
40-49 

Over 50 
Source: 
1. DGBAS, The Report on 1996 Industry, Commerce and Service Census Taiwan-Fukien Area, 

The Republic of China Volume 8 Finance, Insurance and Real Estate Dec 1998: p 82-83 
2.DGBAS The Report on 1991 Industry, Commerce and Service Census Taiwan-Fukien Area, 

The Republic of China Yolume 8 Finance, Insurance and Real Estate Dec.1993: p84-85 

1991 
911 
779 
503 
146 
5 5 
22 
5 6 

1996 
4511 
276 1 
1537 
365 
105 
52 

104 



(Article 13 of Construction Law, Construction Regulation Summary 1998: 2; Ho Wang 

Co. 1997: 265). Qualified architects must take professional examinations held by 

government and have two years practical experience (Articles 1 and 7 of Architect Law, 

Construction Regulation Summary 1998: 176). During the Peak, despite what appear to 

be high entry barriers, new architects increased from 52 in 1989 up to 163 in 1992 

(Figure 7.26). Following the pattern of approvals, new architects peaked in 1992. 

Figure 7.26 Number of new architect 
Source: CPA (see Appendix 52 for data) 

Unusually the number of new architects rose after the Peak. The reason for this is not 

known (Figure 7.26). 

Developers depend on loans from banks under the common practice, high financial 

leverage (Chen 1999: 153; Li 1998: 106-107). Banks become especially important when 

developers encounter low sales rates as happened during the Peak given the vacancies 

and inventories evidence (see Sections 6.3.2 and 4.3.2). Development loans increased 

from NT$ 2.73 billion in 1990 to the height of NT$ 358.4 billion in 1993 (Figure 7.27) 

(Sections 5.3 and 6.2.1). 



LOO 

Figure 7.27 Annual change in total outstanding development loans 
Source: The Central Bank of China (see Appendix 39 for data) 

Real estate agents assist developers in selling the residential units. The productivity of 

real estate agents moved little, from 0.36 dollarlper dollar of total investments in 1991 

to 0.34 dollars in 1996 (DGBAS 1993:3; 1998:3). The number of new establishment 

increased from 139 in 1991 to 450 in 1996 (Figure 7.28). New establishments increased 

dramatically in the period 1991-1995, greater than the total number before the Peak 

(Figure 7.29). 

Figure 7.28 New establishments of real estate agent 
Source: DGBAS (see Appendix 54 for data) 
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Figure 7.29 New establishments of Real estate agent by five-year period 
Source: DGBAS (see Appendix 54 for data) 

That the number of real estate agents increased after the Peak (Figure 7.29), suggests 

that real estate agents were needed to sell the unsold completed units (Sections 6.3.2, 

8.3.1 and 4.3.2). 

Li (1998:131) argued that real estate agents are crucial to trigger a residential 

construction boom in the presale system (Li 1998: 13 1; Section 2.2.1). However, the 

pattern of the numbers of real estate agent runs counter to Li's arguments. Indeed, high 

vacancies during and after the Peak imply that the presale system either failed or was 

not used during the Peak (Chu 1998:67-90; CPA 1999:46). In fact, many projects did 

not use the presale method (CHCII 1993:564-565). The Peak was more inclined to 'post 

sale' than 'pre sale' (Li 1998: 13 1;CHCII 1993:564-565). 

In summary, developers could expand production quickly through the subcontracting 

system and the production network. The integration of diverse resources was essential, 

the various peaks providing very clear evidence for this integration. The networks 

provided backing for the new entrants required by massive residential construction. 



7.5 INDUSTRY NETWORKS AND QUALITY AS PUBLIC GOODS 

7.5.1 The Link of Construction Quality with Construction Network 

Some evidence of declining construction quality due to the Peak has already been 

introduced. Possible reasons of unreliable quality are that rapid rises in, and very high 

levels of constn~ction during the Peak helped downgrade quality. As already indicated, 

the construction process was unduly shortened or speeded up. Concrete curing time was 

shortened for example. This is a direct fonn of quality deterioration. 

Equally important is the set of indirect impacts on quality created through the nature 

and operation of the network. The production network was expanded too quickly to 

maintain its efficiency and effectiveness. In other words it suffered negative 

externalities from over-use, a form of tragedy of the commons, the network being 

interpreted here as creating externalities as public or a quasi-p~lblic goods (Shy 

2001:280-282; Comes and Sandler 1996: Chapter 3). Free riding by delinquent network 

members resulted in unreliable quality. Evidence from the 1999 earthquake indicates 

that the integration function of the whole construction network suffered (Section 7.5.3). 

So, the concepts of public good theory can be used to interpret the quality strength of a 

production network. Public goods have two major characteristics, non-rivalrousness of 

benefits and non-excludability of non-payers (Sandler and Acer 2002: 195-222; Comes 

and Sandler 1996:3-10; Sandler 1992: 5-6). When public goods are produced by several 

agents, the aggregation technologies involved are increasingly considered important. A 

very few authors have considered non-rejectability of a public good as an important 

element (Forster 1999:3 13-327). In this case, just as air pollution is non-rejectable 

public good (or bad) so the lowered quality backing is non-rejectable. 



Non-rivalry of benefits means that the conferral of the benefits of an activity does not 

preclude others from the benefits of the goods. Unlike private goods, this implies there 

is no need for competitive behaviour to obtain the goods. Developers have the 

flexibility provided by the subcontracting and production network and do not have to 

defeat others to have it. This flexibility of a public good, however, reached its limit 

during the Peak leading to quality decline. During the Peak, developers entered in such 

numbers that the network became congested, a negative externality frequent 

encountered in common access networks (Sandler 1992: 1 17- 123). Therefore, network 

flexibility is not a fully non-rivalrous public good. 

Non-excludability means that the provider of public goods cannot prevent others from 

using them. While each company may have its own network, the overall networks of 

residential construction are non-excludable. Developers can enter and utilise their 

flexibility. They can enter the industry and not have to pay. The high numbers of entries 

and exits of developers and other specialties are a demonstration of the presence of this 

characteristic. 

The technology of public supply aggregation refers to the manner in which individual 

contributions are combined to create public goods. This is critical to their quality. Prior 

to 1983 the supply of public goods was largely thought of as the summation of 

individual contributions (Sandler and Arce 2002: 202). However, the Weakest-Link, 

Weaker-Link and other producer aggregation technologies have since been explored 

(Sandler and Arce 2002: 202). The Weakest-Link aggregation technology is especially 

important in the study of health where the least adequate part determines the overall 

strength of a network (Sandler and Arce 2002:184-187). Example of this is the outbreak 

of disease where the country which puts in the smallest effort will influence the global 



level of health. 

The Weakest-Link idea may be relevant in construction production as the weakest link 

quality in a chain of overall production will influence the whole quality of a 

construction. In RC construction, the construction process is carried out by many 

individual subcontractors in order to complete the construction in the chain indicated in 

Figure 7.1. Construction quality is not the aggregate of each subcontractor's quality but 

is determined by the poorest quality provided by any given subcontractor, i.e. the most 

fragile part of the construction determines the strength of the whole. This means that the 

maintenance of quality will be extraordinarily difficult in circumstances such as the 

Peak where the skilly base at almost all every point in the chain has been diluted. 

Consequently, although there are fother forms of the aggregate technology such as 

Weighted-Sum, Weaker-Link Public Goods, Best-Shot, Best-Shot and Better-Shot 

Public Goods (Comes and Sandler 1996:184-187), the weakest link technology 

probably remains the most appropriate to production quality. The quality with which 

construction is imbued is also non-rejectable. 

Developers contracted out most works to subcontractors to expand production quickly 

(Chen 1999: 155) but paid the price in creating a non-rivalrous, non-rejectable network 

and ultimately reduction in quality of the services offered. Subcontracting might go too 

far that developers could not control the system. Thus, formwork might be contracted to 

one subcontractor who would further subcontract. In such circumstances, one could not 

expect the quality to be well monitored and the weak-link effect can occur (Tsai 1999:6; 

CRI 1999:35-36). In line with this it has been argued that developers neglect the 

supervision of subcontractors and, tended solely on contractor's level (Hsieh T.Y. 1998). 



The length and complexity of construction processes maltes it difficult to implement 

tight control. The RC construction process requires specialized workers to work 

together on site. This is very difficult as subcontractors are only briefly cooperating 

(Kale and Arditi 2001:544; Hsieh T.Y. 1998:95). Conflicts and errors can occur due to 

unfamiliar working situations. For example reinforcing workers have destroyed 

forrnworlt for speed and convenience, with plumbing workers breaking reinforcing to 

allow more rapid pipe installation (AAA 2000:52; Yu 1999: 16; Tai and Hu 1999:23). 

Thus flexibility and rapid increases in quantity make possible by public good aspects of 

the construction network ultimately came at the cost of the failure of the network to 

provide quality. 

7.5.2 Post Peak Event: The 1999 Earthquake 

The quality of construction during the Peak has been subject to suspicion due to the 

massive construction involved and associated subcontracting practices (Li 2000:58; CRI 

1999:35; Yu 1999: 16; Tai and Hu 1999:25). In addition, it has been argued that the 

subcontracting system and construction network is, in any case, too large for tight 

quality control (Section 7.2; Li 2000:58-58; CRI 1999:35-36; Hsieh 1998:91-97; Li 

1998). Unfortunately, quality of construction during the Peak is impossible to measure 

directly and independently. Sadly, the earthquake of 1999 offers an indirect approach. 

7.5.2.1 High EarthquakeJEngineering Standard 

Over time Taiwanese earthquakelengineering standards have become stricter, increasing 

both construction costs and time (Section 4.3.2; AAA 2000:43-46). In particular, the 

minimum allowed strength of buildings in strong earthquake areas increased from 
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0.084W in 1974 to 0.157W in 1997, the earthqualte coefficient rising from 0.084 to 

0.157 (Table 7.7)(CW has been used to calculate the strength of building resistance 

against earthquake; C is the earthqualte coefficient and W is still weight: Architect 

Association Affiliate 1999:44). The higher the minimum strength of building is, the 

higher its construction and structural material costs are. Stricter construction standards 

should inhibit the propagation of Peaks. 

Table 7.7 The ratio of earthquake coefficient to building still weight, 1974-1997 

7.5.2.2 Damage from the 921 Earthquake 

The '921' earthquake caused a larger loss of lives and damage to property in Taiwan in 

the 2oth century than any other event, including war. It accounted for nemly US$ 10.9 

Year 

1974 
1982 
1997 

billion accountable loss of property, heritage, environment, scenic landscape and 

manufacturing production (Table 8.20; A M  2000:63). The magnitude of the 921 

Earthquake was greater than that in Japan in 1995 and the United States in 1994 (AAA 

2000:63) and affected the whole island (AAA 2000:48). The Construction Research 

Institute (CRI) (Ministry of Interior Affair 1999:35) has investigated 8,773 of the most 

severely damaged buildings as a sample of all destroyed buildings in order to find 

possible causes of the earthquake damage. Their findings are consistent with this thesis. 

Earthquake Prone Area 

Source: AAA, Report on the 921 Chi-Chi Earthquake: Special Edition of Building Earthquake 
Resistance Capability Appraisal, Restoration and Strengthening Dec 1999: P44 

0.1 W 
0.157W 

Although the earthqtlake resistance regulation were higher and buildings more recently 

completed, damage rates among buildings completed during the Peak were 

comparatively high. One possible influence is that the strength of buildings did not meet 

required standards (CRI 1999: 35), given that damage should have been less in recently 

Low Strong 

0.08W 
0 . l lW 

Median 

0.06W 
0.086W 

0.084W 0.067W 0.05W 



completed buildings (CRJ 1999:35-37). In addition, after 1974, minimum building 

earthquake strength was required in construction regulation (Ibid; Section 7.4). The 

damage rate of buildings is shown in Table 7.8. 

However, the number of damaged buildings were completed in each year is unclear, but 

Table 7.8 Building damages associated with building years completed 
(Buildings) 

the Peak was very large. Buildings constructed during the Peak are ovet represented, 

due to either the very large number of buildings constructed during the Peak, the poor 

Earthquake 
Regulation Basis 

40.8% 
25.1% 
23.6% 
10.4% 

quality of construction or a combination of these two factors. 

Source: CRI 1999: p35 
Note: 
1.Sampling areas investigated including Taichung city, Taichung county, Taipei city, Taipei 

county, Nantou county, Miaoli county, Taoyuan county, Yunlin county, Hsinchu city, 
Hsinchu county, Chiai city, Chiai county and Changhua county. 

2.Sampling time was 31st October 1999 

Completed 
Year 

Before 1974 
1975-1982 
1983-1989 
1990-1997 
After 1997 
Unidentified 
Year 

In the sample, RC structure accounted for 52 percent of destroyed buildings, brick 

Buildings 
Destroyed 

2877 
1614 
993 
933 
413 

688 

Years after 
Completed 

15-25 Years 
10-15 years 
4-10 years 

4 years 

structures for 24.4 and steel structures for 0.55 percent (Table 7.9). While, the high 

Percentage of 
Building 

Destroyed 
38.3% 
21.5% 
13.2% 
12.4% 
5.5% 

9.2% 

percentage of RC structure damage may give rise to the suspicion that construction 

quality deteriorated during the Peak, more than 90 percent of buildings were constructed 

by RC. This suggests that they may be under represented rather than over-represented. 

(Sections 4.3.1 and 7.2.2). Conversely, the 921 was centred in rural areas suggesting 

why so many brick buildings were destroyed and so few RC. 



(s.R.c. 19 0.23% 1 
Source: CRI 1999: p36 

Table 7.9 Damage associated with building structure 

Note: 
Investigation Sample: Taichung city, Taich~lng county, Taipei city, Taipei county, Nantou 
county, Miaoli county, Taoyuan county, Yunlin county, Hsinchu city, Hsinchu county, Chiai 
city, Chiai county and Changhua county. 

Almost 85.2 percent of buildings wholly destroyed were 1-3 floor buildings but only 

Percentage 
52.14% 
24.36% 
13.38% 
7.08% 
1.46% 
0.81% 
0.55% 

Structure 
R.C. 
Brick 
Soil 
Other 
Timber 
Iron 
Steel Stsucture 

2% were 12- 14 floor buildings (Table 7.10) (Architect Association Affiliation 2000:36) 

Destroyed Buildings 
4330 
2023 
11 11 
588 
121 
67 
46 

but again the epicentre was in a rural and low-density area, where the majority of 

buildings are residential and also low, resulting in damage more than proportionally 

high in 1-3 floor buildings. On the other hand those 1-3 floor buildings featuring 

residential units with shops at ground floor were popular during the Peak, again callsing 

problems of inference with respect to quality. 

In the sample 55% of damaged buildings were buildings with unwalled space at ground 

4-6F 
7 - l l F  
12-14F 
Above 15F 

floor (Table 7.11). The evidence in this case seems clearer. The weakness of unwalled 

space at ground floor resulted in the high damages in this type of building. Residential 

Source: 
1. AAA, Report on the 921 Chi-Chi Earthquake: Special Edition of Building Earthquake 

Resistance Capability Appraisal, Restoration and Strengthening Dec 1999: P35 
2. CRI 1999:36 
Note: 
1. Sampling time 3 I" October 1999 
2. Investigation Sample: Taichung city, Taichung county, Taipei city, Taipei county, Nantou 
county, Miaoli county, Taoyuan county, Yunlin county, Hsinchu city, Hsinchu county, Chiai 
city, Chiai county and Changhua county. 

799 
170 
174 
113 

buildings with shops are always designed with a large area of open space without 

9.4% 
2.0% 
2.0% 
1.3% 

structural columns at ground floor for commercial purposes. This type accounted for 



24.3-27.8 percent of all buildings constructed during the Peak (CHCII 1994:4; AAA 

2000:54; Sections 2.3.1.3 and 4.2.3; Table 3.7). This building is also vertically 

unsymmetrical design with few interior wall and rooms on the ground floor, increasing 

the ground floor fragility (CRI 1999:35-36; AAA 2000:48-55; Chang 1999:9; Tai and 

7.5.2.3 Causes 

Table 7.11 Damage associated with building external configuration 

This section examines possible causes of damage. Three damage regimes were (I) 

damage to buildings built during 1990-1999, (11) damage to all buildings, and (111) 

Percentage 
55.1% 

5.6% 
4.4% 
1.3% 

33.6% 

External Configuration 
Unwalled Space at Ground Floor 
Vertically High at Ground Floor 
Suspension Beam over the 2nd Floor 
Backward at the 2nd Floor 
Other Configuration 

damage to buildings built prior to 1990 (Figure 7.30) (Appendix 57; CRI 1999:36;AAA 

Source: CRI 1999:p36 
Note: 
.Investigation Sample: Taichung city, Taichung county, Taipei city, Taipei county, Nantou county, 
Miaoli county, Taoyuan county, Yunlin county, Hsinchu city, Hsinchu county, Chiai city, Chiai 
county and Changhua county. 

Building Destroyed 
1985 
200 
159 
47 

1211 



A. Construction Technical Regulation 

4 C 
Construction Material Supply 

B. Architect Design 

I Management 1 1 Implementation , 1 1 Quality I 

n 

1 F.Earthquake y I I 
Strength 

G. Fault Line I 

Note: I: Recent Buildings (1990-1999), 11: All buildings, I n :  Buildings Prior to 1990 

Fig 7.30 Classification of the reasons of earthquake damage and probability of damage 
and model for estimating probability of damages 

Source: AAA, CRI (see Appendix 57 for data) 

Damage to those buildings constructed during 1990-1999 was related to problems with 

(a) construction regulation, (b) architecture design, (c) architecture structure calculation, 

(d) construction management, (e) construction process and (0 material quality 

(Appendix 57). Improper construction management and construction processes were 

closely related to construction practices during the Peak, developers contracting out 

most of the construction works to subcontractors. Under subcontracting and construction 

network practices the close supervision of construction speeds is essential (Hsieh 1998: 

91-100; CRI 1999:35; Sections 7.3.2 and 4.2.4). Problems in maintaining the required 

level of quality and quality supervision were exacerbated by the large increase of 

unskilled workers, subcontractors and contractors especially during the Peak. Not 

surprisingly, substandard construction procedures were found in the collapsed buildings, 

weakening reinforcement of buildings (AAA 2000; CRI 1999:35-36; Yu 1999: 16). The 
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earthquake also revealed low constnlction quality during the Peak, exacerbating the 

impact of high vacancies (CPA 1999: 100-1 01 ; Tsai 2000:54-55). 

Before Earthquake 921 the faqades, floor space, number of units and completion 

materials, construction time and costs were emphasized. After the earthquake, structure 

has been emphasised with steel structures have even been used in low set buildings (Lin 

1999:16). Also, supervisions of subcontractors are concerned, which has been poorly 

managed by developers (Tai and Hu 1999:25). This is most important in RC 

construction where diverse specialists subcontractors are involved. 

Consumers now pay more attention to the safety and quality of buildings rather than to 

price, floor space, completion materials, faqade and configuration (Pacific Housing co 

1999: 97-98; Tsai 2000:54). In particular, more consumers favour presale again, due to 

the possibility of inspection and supervision of the construction quality during 

construction process (CRI 1999:lOl; Tsai 2000:54-55). This makes sales of already 

completed buildings even more difficult. There is a greater tendency to avoid illegal 

conversion or extension (Tai and Hu 1999:25), which helped weaken building strength 

(AAA 2000:52). 

In summary, the '921 earthquake' revealed unreliable construction quality which was 

partly imputed to the fast construction and constn~ction practices during the Peak. It is 

believed that construction quality could be much improved if developers had 

strengthened construction management during the building process. The evidence that 

quality failure occurred during the Peak is nevertheless equivocal, what seems, clear 

however, is that Earthquake 921 changed demand patterns in such a way that 

construction technique changed. It is also means that much of the Peak's buildings will 

have very high vacancy rates. 
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7.6 SUMMARY 

This chapter examined those factors involved in achieving massive and rapid production 

during the Peak. Reinforced concrete construction could be largely outsourced so that 

developers could expand production quickly. Structural and non-structural material 

industry production indicated growth patterns consistent with that of the Peak. The 

number of construction workers increased dramatically during the Peak, implying large 

numbers of unskilled entrants from other industries. 

The subcontracting system was a facilitating factor for the Peak. The numbers of 

general contractors and subcontractors sharply increased d~~r ing  the Peak, although their 

average productivity did not improve. The increase of general contractors was mainly 

due to the entry of basic grade C contractors with less experience during the Peak. 

General contractors and subcontractors maintained small-scale operations throughout 

the Peak. 

Yet another facilitating factor for the Peak was the overall development and 

construction network. Developers have an integral role in the construction network and 

their numbers increased sharply during the Peak. However, they also maintained small- 

scale operations. Other members of the network all showed an increase in their numbers 

during the Peak. An industry network public goods that usually work well were 

overwhelmed by the Peak. Quantity took precedence over quality. 

Earthquakelengineering standards were getting stricter but the 1999 earthquake perhaps 

unveiled an unreliable quality of construction during the Peak. This links to the fast and 

massive construction and construction practices during the Peak. It has also created a 

situation that makes the buildings of the Peak liable to high long-term vacancy rates. 

The Peak and Earthquake 921 together may have helped change the Taiwanese 

residential construction market and its practices. 
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CHAPTER 8 

LONG-TERM IMPACTS ON THE RESIDENTIAL CONSTRUCTION 

INDUSTRY AND MARKET 

8.1 INTRODUCTION 

This Chapter examines the impacts of the Peak on the residential unit market and on 

business operations. The Peak's immediate and measurable impacts on related 

industries for structural materials and non-structural materials were discussed in 

Chapter Seven. A huge oversupply of units resulted in the short-term high vacancies, 

inventories and falling prices in the residential market. Many of these market impacts 

were large enough to exert a long-term influence. 

Businesses were not immune and suffered higher costs, reduced profits, as well as 

bankruptcies and exits from the industry. So, although the Peak was a short-term 

phenomenon some impacts such as oversupply and vacancies and a lower quality and 

smaller size of units will last for a long time due to the durable nature of units. The 

conceptual structure of this chapter is illustrated in Figure 8.1. 



Cost Increases + 
High Vacancy Rates 

Industry Impacts: Profit Decreases 

Bankruptcies 
And Exits 

Figure 8.1 Long-tern industry and market impacts of the Peak 

- 
--+ 

8.2 MARKET IMPACTS OF INCREASED OVERSUPPLY 

Price Falls 

Market Impacts: 
Oversupply 

8.2.1 Vacancy Rates 

Vacancy rates have already been considered. Higher vacancies are certainly a 

predictable outcome of a supply-led Peak. During the Peak vacancies in Taiwan overall 

rose from 702,000 units (1992) to 1,080,000 units (1995), (Figure 8.2) (CPA, 1999:60). 

Over the same period, the vacancy rate rose from 13.21% to 17.8% (Figure 8.3). These 

vacancies increased financial pressures on developers especially those with unsold 

inventories and loans. (Li 2000:59; Tsai 2000:53; CPA 1999:32). 

Figure 8.2 Residential unit vacancies in Taiwan 
Source: CPA, Peng and Chang (see Appendix 58 for data) 
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Figure 8.3 Vacancy rates in Taiwan 
Source: CPA, Peng and Chang (see Appendix 58 for data) 

The previous Chapter argued the high level of vacancies was exacerbated rather than 

diminished by Earthquake 921. In addition, restricted floor space and lower quality 

finish helped cause growing vacancies during the Peak. The average floor space of 

residential units completed during the Peak declined (159.2 m2 in 1992 to 131.8 m2 in 

1997 (CPA 1998:202-203; Appendix 60)). Conversely, The Housing Status Suwey 

(1993) shows that the desired floor space increased from 130.58 m2 in 1989 to 135.57 

m2 in 1993, that trend continuing (DGBAS 1993:15; Appendix 60). This is also 

consistent with Peng and Chang (1995:55), who argued that the supplier-oriented 

production caused an lower living quality (Space Magazine 1999: 41). This provides 

fbrther argument again that obsolescence is a major factor in vacancy rates, 

exacerbated by very high economic growth. The very high level of apartment living in 

Taiwan places both size and quality at a greater premium. 

Developers preferred small units (Li 2000:58) with the increase in developers d~iring 

the Peak fuelling harsh competition (see Section 7.3.2). Many developers shifted to the 

lower end market (low-income earners and first homebuyers) (CHCMC 1991:53- 

54,85,92; CHCII 1994: 15-1 6). Certainly, there was an increase in housing sales to low- 

income earners, low-income housing loans increasing from 4,824 households in 1990 
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to 19,375 households in 1997 (Figme 8.4). However, this strategy neglected middle and 

upper end demands (DGBAS 1993:15; 2000:65; Yu and Wang 1999:75; Chu 1998:84). 

Increased income and wealth called for better living quality and larger units (Kuo 1994; 

Sections 3.3 and 3.6). As a result, a large number of vacancies and inventories of small 

size units occurred during the Peak (Yu and Wang 1999:75; Section 6.2). 

Figure 8.4 Household qualifying for housing loans and interest subsidies for low 
income family 

Source: Council of Labour Affairs 1999:97 

High vacancies occurred in cities and counties across Taiwan. In particular, Taichung 

City, Kaohsiung City and Taipei County all had sharp increases during the Peak (Figure 

8.5), Taichung City going as high as 39.66 percent in 1996. 

Figure 8.5 Vacancy rates in Taipei, Kaohsiung, Taichung Cities & Taipei County 
Source: CPA, Peng and Chang (see Appendix 61 for data) 
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Taipei City had a notably low vacancy rate, only 12 percent in 1998. During the Peak 

Taipei City increased by only 2.5 percentage points, whereas Taichung City increased 

15 percentage points. This further confirms that the Peak had little significant impact 

on Taipei City. This conclusion differs from Peng and Chang (1995), who argued that 

Taipei City's low vacancy rate was because it was a fblly developed city so that it had 

lower vacancies, whereas Taichung and Kaohsiung Cities were developing cities so 

with higher vacancies (Peng and Chang 1995 : 5 1). 

Taipei County, surrounding Taipei City, attracted both developers and consumers, given 

Taipei City's crowding (Chen 1999:296-298; Section 5.4.4.4). The early 

implementation of volume control regulation in Taipei City further enticed developers 

to Taipei County (Section 5.4.4.4.). Families moved from City to County for its lower 

housing prices (Li 2000: 58-56; Peng and Chang 1995:51; Chen 1999: 297; Li 1998 ). 

Nonetheless the vacancy rate in Taipei County increased as a result of the Peak. 

The vacancy rate also increased in the early 1980s for reasons similar to Volume 

Control (Section 4.2.3). A regulation requiring immediate development of vacant land 

enforced in 1980 created somewhat of a rush for construction. This resulted in 

oversupply and high vacancies especially in 1981 and 1982 (CHCII 1994:6-7; Chang 

1991:44). The vacancy rate jumped from 13.07 percent in 1980 to 16.2 percent in 1982 

(CHCMC 1991:74). From then until the mid 1980s, the vacancy rate declined (CPA 

1998:202-203). 

8.2.2 Market Prices 

Prices of residential units fell after the Peak (Li 2000:58; Pacific Housing Co. 2000:49- 

51) as vacancies and vacancy rates rose. Prices differ among cities and counties so that 



no identical price across Taiwan is available. Prices are examined at a sub-national 

level. Unit price per ping declined from NT$ 102,700 (1993) to NT$ 83,300 (1999) in 

Taichung. In the same period the price fell from NT$ 120,500 to NT$ 84,600 in 

Kaohsiung (Figure 8.6) (CPA 1999:49-53) and from NT$ 150,800 to NT$ 135,000 in 

Taipei County. Those price falls substantially reduced industry profits (Section 8.4.2). 
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Figure 8.6 Unit purchase price of standard residence in Kaohsiung and Taichung 
Cities 

Source: CPA (see Appendix 62 for data) 

In Taipei City the equivalent fall was from NT$ 263,100 to NT$ 215,000. As Taipei 

City and Taipei County are adjacent, it is not surprising their markets are related, as 

people move freely between them (Figure 8.7; Chen 1999:238,296; Li 1998 ). 

Figure 8.7 Unit purchase price of standard residence in Taipei County 
Source: CPA (see Appendix 62 for data) 
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Figure 8.8 Unit purchase price of standard residence in Taipei City 
Source: CPA (see Appendix 62 for data) 

Prior to the Peak, housing prices in both Taichung and Kaohsiung had growth trends 

after 197 1 (Figure 8.6). It has been argued that rising housing prices during 197 1-1 987 

were related to the inflation rate, provoked by the first (1 973) and the second (1979) oil 

crises (CHCII 1994:8-9; Section 3.3.4). However, in the late 1980s, macroeconomic 

growth, huge export surplus, and massive savings helped cause a sharp increase in 

housing prices as many were keen to invest in either the housing or the stock market 

(Yu and Wang 1999:74-75,115-117; DGBAS 1993: 10; Section 3.4). For example, 

housing prices per ping all increased in Taichung, Kaohsiung, Taipei County and Taipei 

City (Figures 8.6, 8.7 and 8.8). Taipei City reflected this trend one year earlier than 

other cites. Note that all prices shown are in 1996 constant dollars. 

However, despite this price explosion residential construction did not increase 

markedly. Completions in Taichung City rose from 1.4 million m2 in 1988 to 2.74 

million m2 in 1992, but declined from 1.79 million m2 to 1.48 million m2 in Kaohsiung 

City over the same period (Figures 5.17 and 5.13). In the same period Taipei County 

completions increased from 2.84 million m2 to 3.6 million m2 (Figure 5.14), but 

declined in Taipei City completions from 1.6 million m2 to 1.27 million m2 (Figure 



5.12). In the longer term, although income, wealth and prices grew, residential 

construction production increased only slightly. The average annual growth rate of 

completions was 1.11 % in Taiwan as a whole for 1982-1 99 1. So growing income and 

wealth apparently helped precipitate a housing price rise but not production. 

It might be argued that it was rising prices in the late 1980s that precipitated the Peak 

(Chen Y.C. and Chen P.Y. 1998: 104-1 05; Section 2.2.1). However, housing prices had 

been rising since 1987, giving plenty of time for developers to expand production in the 

late 1980s. No expansion appeared. On the contrary, during the Peak despite price falls 

and oversupply, residential construction increased dramatically across all cities and 

counties in Taiwan. This indicates that volume control rather than demand precipitated 

the Peak. This argument is further confirmed by the empirical result of the completion 

model (Section 6.4.3). 

The market impacts of the Peak, the outcome of a group irrationality, will last for a 

long time. Given massive vacancies, substandard quality and smaller undesired units, 

the vacancies will remain. This imposes enormous pressure to business operation in 

this industry. 

8.3 IMPACTS ON BUSINESS OPERATIONS 

8.3.1 Cost Increases 

Material prices and labour costs soared during the Peak causing the costs of residential 

construction to increase sharply (CHCII 199 1 :90,94; CHCII 1993:564,570; Jen Hsiang 

Co. 1995: 277,282). However, specific and unified cost data for residential units are 

difficult to acquire. Data stated in approval documents are official estimates that 

exclude electricity, plumbing and interior facilities (Construction Regulation Summary 



1998:428-429). Furthermore, developer costs are not included and cannot be clearly 

identified as their data are categorized in the banking, securities, insurance and real 

estate sector (DGBAS 1998: 133-1 35). Construction industry data is also problematic, 

including contractors and subcontractors in civil engineering, residential construction 

and other contractors not relating to residential construction (DGBAS 1998:126-127). 

Hence, total production of the residential construction industry (DGBAS 2001:30), 

which is residential stnlctural costs except land, electricity and plumbing, and interior 

facilities, has to be used to measure the average residential structural cost per ping 

(Table 8.1) 

Real stnlctural costs per ping rose by one third during the Peak, from NT$ 14,653 in 

Table 8.1 Residential unit costs, 1989-1998 

1990 to NT$ 19,587 in 1995 (Figure 8.9). There was a strong derived demand for 

production inputs and labourers during this period (Sections 7.3 and 7.4; Jen Hsiang 

Real Cost per Ping 
(1996=100) 

9,026 
9,43 1 

13,458 
14,653 
15,928 
16,616 
17,660 
19,248 
19,587 
19,293 
19,473 
19,402 
20,232 
19,953 

Co. 1995:282). In addition, average wages in the construction industry increased from 

Note: a: Completions of 1982 
Source: 
1. DGBAS, Monthly Statistics of The Republic of China V422, March 2001: p30. 
2. CPA, Constrtiction and Planning Statistical Yearbook of Taiwan and Fzichien Area 

Republic of Chinal998: p24. 
3. DGBAS, The Report on 1996 Industry, Commerce and Service Census Taiwan-Fukien 

Area Volzime 5 Construction December 1998: p3 

Total Building Space 
Completed 
(1000 m2) 

26,888" 
25,975 
3 1,234 
31,271 
31,995 
36,922 
47,543 
58,159 
55,263 
45,709 
38,462 
38,683 
4 1,240 
35,024 

Year 

1981 
1986 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

NT$ 28,193 in 1991 to NT$ 35,258 in 1995 (Figure 8.10), and were significantly 

Total Production of 
Building Construction 

(NT$ Million) 
5 1,009 
54,007 
98,518 

111,819 
128,795 
162,067 
228,328 
3 16,900 
3 17,672 
266,762 
228,598 
232,943 
260,252 
219,936 



greater than that of total industry and of the manufacturing sector. 

Figure 8.9 Structural costs per Ping 
Source: DGBAS V422 2001:30; CPA 1998:24; DGBAS (V5) 1998:3 
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Figure 8.10 Wages of construction employees 
Source: Council of Labour Affair 1999:64; DGBAS V422 March 2001 : 14 

In addition, developers had increasing costs from high inventories, oversupply resulted 

in huge unsold inventories in their hands (CPA 1999:3 1-32, 62; Jen Hsiang Co. 1995: 

283). As the sales rates were low in the presale market (CHCII 1993:564565; Li 

1998:138; Tsai 2000:54; Jen Hsiang Co. 1995:283), these high inventories increased 

financial pressure on developers, especially interest payments, maintenance and 

depreciation. In practice, developers raise development and construction loans during 



the construction. Only when inventories are sold can developers repay these loans. 

Inventory loans are viewed as working capital and, therefore, short term (about two 

years), substantially increasing developers' operational rislts (CPA 1999:32). Later, this 

was one of the factors causing operations difficulty and bankruptcies of companies 

(Tsai 2000:55; CPA 1999:32). 

Inventory is defined as those residential units (more than ten residential units) owned 

by a single owner without change of ownership since completion (CPA 1999:3). 

Accumulated inventory can be used to measure how many units were left in 

developers' hands after the Peak. Acc~lmulated inventory grew remarkably during 

1995-1999 with, for example, a nearly 3 12 percent growth in Taichung City and 416 

percent growth in Kaohsiung City (Figure 8.11). However, the accumulative inventory 

in Taipei City was relatively smaller (Figure 8.11). 

Figure 8.11 Accumulated inventories of residential units 
Source: CPA 1999:62 

Estimated average inventory and its value in each corporation (Table 8.2) were greater 

than each developer's capitals and assets (Tables 8.3) (DGBAS 1996:94). Nearly 84 

percent of developers in Taiwan had capital less than NT$ 80 million, but average 

inventory values were between NT$ 147-201 million for each corporate developer 
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(Table 8.2). This implies that much of a developer's capital and assets was in the fonn 

of inventory, other assets having a negative balance. Examples of ratio of inventory to 

capital for listed developers was 122.65 percent in Chung Chi Co. (g2&), 434 percent 

in Ho Wang Co. ($UElE), and 266 percent in Yi Cheng Co. @a). 

Table 8.2 Inventory value in each city 1996 

Corporation (Unit) 

Table 8.3 Size of develo~ers. 1996 

Item 

Average Inventory of 

(NT$M) 
Value of Inventory 
(NT$ M) 

Kaohsiung 
City 

Taipei 
County 

Average Price of Unit I 
34.8 

Source: CPA, Quarterly Residential Information IS' Quarter 1999: p49-62 

4.60 

160.26 

Amount 

<1M 

Area, The Repzrblic of China Volume 8 Finance, Inszrrance and Real Estate: p94-95 

Taichung 
City 

26.4 

1M- 
5M- 
10M- 
20M- 
40M- 
60M- 
8 0M- 
100M- 
500M- 
1B- 
5B- 
10B- 

Corporate inventories data, however, were underestimates. Although they had not been 

Taipei 
City 

5.60 

147.67 

Size by 
Capital 

(Business) 
170 

sold, the title of corporate inventories was changed to private ownership by developers, 

24.4 

Source: DGBAS 1998, The Report on 1996 Industry, Commerce and Sewice Census Taiwan-Fzrkien 

1,023 
975 

1,545 
2,818 

707 
396 
256 

1,224 
179 
136 

4 
2 

in order to help raise consumer-housing loans instead of inventory loans. This benefited 

26.5 

6.60 

161.21 

Accrued 
(%I 

1.8% 

developers in two ways. First, the terms of amount, duration and interest rates of 

7.60 

20 1.79 

12.6% 
23.0% 
39.4% 
69.2% 
76.7% 
80.9% 
83.6% 
96.6% 
98.5% 
99.9% 

100.0% 
100.0% 

housing loans were better than those of inventory loans (Li 1998 ). Second, the change 

Size by 
Asset 

(Business) 
15 

of unsold units from corporate title to private title was treated as sale in accounting 

390 
677 

1,240 
2,122 
1,156 

646 
450 

1,898 
427 
361 

36 
17 

practice to ameliorate financial statements. 

Accrued 
(%) 

0.2% 
4.3% 

11.5% 
24.6% 
47.1% 
59.4% 
66.2% 
7 1 .O% 
91.1% 
95.6% 
99.4% 
99.8% 

100.0% 

Size by 
Production 
(Business) 

252 

Accrued 
(%) 

2.7% 
3,137 
2,622 
1,622 
1,039 

297 
155 
7 8 

20 1 
25 
7 

35.9% 
63.7% 
80.9% 
91.9% 
95.1% 
96.7% 
97.5% 
99.7% 
99.9% 

100.0% 



In summary, industry average unit costs per ping, providing an approximation to input 

cost behaviour during the Peak, rose as construction increased rapidly. And after the 

Peak large inventories further increased developer's operational costs and financial 

risks. 

8.3.2 Profit Decrease 

Profits of developers decreased during the Peak (Yang 1999:77-79). Unfortunately the 

Directorate General of Budget, Accounting and Statistics (DGBAS) (1 998: 134- 135) 

aggregates developer with real estate agent and market exhibition. However, 

developers accounted for more than 90 percent of total revenue, total production, net 

operating assets and profit in the real estate industry in 1996 (Table 8.4; DGBAS 

1998:2-41). Consequently, the performance of the real estate industry data accurately 

reflects developers. 

For reasons already outlined, profits of developers were expected to fall during and 

Table 8. 4 The proportion of developers in real estate industry, 1996 
(NT$ Thousand, %) 

after the Peak. Indeed, their average annual profit rate declined from 24.7 percent in 

1991 to 15.8 percent in 1996 (Table 8.5) (DGBAS 1998:5). Opposed to this, the 

Performance Indicators 

Total Revenue 
Operating Revenue 
Expenditure 
Wages 
Total Production 
Gross Production 
Net Operating Asset 
Fixed Asset 
Profit 
Profit Rate 
Asset Turnover Rate 
Source: DGBAS 1998, The Report on 1996 Indzistly, Commerce and Service Census Taiwan- 

Fukien Area, The Republic of China Yolume 8 Finance, Inszirance and Real Estate: p2- 
4 1 

Note: Real Estate Industry includes Real Estate Investment (Developer), Real Estate 
Agencies and Market Place & Exhibit Management (Ibid: P 134- 135) 

Developers 

189430060 
179537580 
158372312 
37330601 

17754 1784 
99758321 

2193730705 
437201228 

3 1057748 
16.40% 

8.18 

Real Estate 
Industry a 

209198000 
198877256 
176196000 
44259000 

196700000 
113199000 

2308398000 
528352000 

33002437 
15.78% 

8.62 

Percentage in 
Real Estate 

Industry 
90.55% 

89.88% 
84.35% 
90.26% 
88.13% 
95.03% 
82.75% 
94.11% 



average annual profit rate of the financial, insurance and real estate industries increased 

from 9.66 percent to 10.47 percent over the same period (DGBAS 1998:5). The 

average annual profit rate of total industries declined slightly from 7.58 percent to 7.12 

percent (Ibid). Nevertheless, these highly aggregated figures are difficult to interpret 

for the reasons given below. 

Individual developers' profits also changed abnormally due to changes in accounting 

Table 8.5 Profit rates of real estate and other industries, 1954-1996 
(%) 

principles for financial statements. For example, in 1999 the Chung Yi Co adjusted the 

Year 

1954 
1961 
1966 
1971 
1976 
1981 
1986 
1991 
1996 

profit of the fiscal year 1998 from NT$ -2,015 million to 1,837 million (Tsai Hsun Co. 

2000:467-503). As well, the average developers' profit rates were significantly 

Source: 
1. DGBAS 1998: 1-5 
2.1996 Industry, Commerce and Service Census 1998: www.dg.basev.gov.tw 

Developer 
(Real Estate) 

20.45% 
-0.66% 
2.62% 
17.69% 
26.68% 
24.70% 
15.78% 

influenced by individual anomalies. For example, Chien Mei Co. had a loss of -220.00 

percent in 1992, Hung Fu Co. had a loss of 476 .02  percent and Kuo Yang had a loss 

Financial, Insurance 
and Real Estate 

11.74% 
13.89% 
12.02% 
16.17% 
9.12% 
9.66% 
10.47% 

of -249.55 percent in 1998. Consequently, without correcting these anomalies, the 

Total Industry, 
Commerce and 

Service 
3.17% 
4.32% 
5.14% 
5.70% 
5.38% 
5.20% 
6.80% 
7.58% 
7.12% 

average profit rate does not necessarily accurately reflect the real performance of this 

industry. Hence, to further measure the performance of this industry, this thesis uses 

average profit rate in the top 50 and 80 per cent of listed developers (based on their 

turnover) rather than a total average profit rate. 

The average profit rate of the top 50 percent of listed developers and construction 
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companies fell from 12.04 percent in 1992 to 3.56 percent in 1998 (Table 8.6). 

Table 8.6 Profit rates of top 50% total turnover, 1992-1999 

Note: a: excludes Chien Mei Co. as anomaly, b: excludes-~uo Yang Co as anomaly 

Year 

1992 

1 1999 1 52.59% 1 1.73% 1 -61.56% 1 2 1 

The average profit rate of the top 80 percent declined from 19.08 percent in 1992 to 

3 7 

15.78 percent in 1998 (Table 8.7). 

Source: Tsai Husn, Taiwan Stock Outlook Atltzlmn 2000: p467-503 

Table 8.7 Profit rates of top 80% total turnover, 1992-1999 
/ Year I Accrued I ProfitKate I Average ICompaniesI Total 

Accrued 
Turnover 
53.64% 

Turnover 
80.38% 
82.88% 
83.53% 
83.03% 
82.36% 
80.32% 
80.4 1% 

Profit Rate 

12.04% 

Average 
Profit Rate 

3.24%" 

Profit Rate 
8.01%" 
8.04% 
8.32% 
2.97%b 
6.69% 
5.28% 

-32.78% 

Companies 

19 

Note: a: excludes Chien Mei Co. as anomaly, b: excludes Kuo Yang Co as anomaly 

Total 

35 

1 1999 1 81.98% 1 10.18% 1 -42.81% 1 29 

The asset turnover rate of developers also declined from 12.0 in 1991 to 8.6 in 1996 

3 7 

(Table 8.8) (DGBAS 1998:5), implying that the value of developers' operational assets 

Source: Tsai Husn, Taiwan Stock Outlook Autumn 2000: p467-503 

increased at a faster rate than operating revenues during the Peak. Though the profit 

rates of both the financial, insurance & real estate sector and total industries were 

smaller than those of developers during the Peak (Table 8.5), their operating asset 

turnovers were higher. Asset turnover rates were 38 in total industry in 1996 and 10.71 

in the financial, insurance & real estate sector, both greater than 8.62 for developers. 

This especially reflects rising inventories and falling sales (Chang & Peng 1999:97-98; 

Lin 1999: 94; Section 8.4.1). 



Table 8.8 Operating assets turnover, 1954-1 996 

I year I Developer Financial, Insurance Total Industry, 
(Real Estate) and Real Estate Commerce and 

Source: 
1.DGBAS 1998 (1996 Census volume 8): 1-5; www.dgbasey.~ov.tw 

Service 

In residential construction industry the total asset turnover rate is probably a better 

1954 

perfonnance measurement than inventory turnover rate. In financial statements total 

assets include current assets, fixed assets and other assets (DGBAS 1998:135). 

109.04 

Inventories, constructions in progress and land undergoing construction are included in 

current assets (Jen Hsiang Co. 1995:53-54). Accordingly, the increases of construction 

and inventory during the Peak would increase developers' current assets. However, 

developers' inventories can be changed from current assets to fixed assets, if 

developers change the purpose of unsold completed units from sale to rent, i.e. rental 

property. Thus inventory is shifted from current assets to fixed assets in a financial 

statement (Jen Hsiang Co 1995:49, 81). This "glamorises" the financial statement with 

low inventories but a high current ratio. It does not, however, improve perfomance or 

change total assets. 

Developers' managerial perfonnance is crucial to profits. Although developers had 

similar basic input costs and utilized the same subcontracting system and construction 

network (Li 2000:58), their perfomance varied, due apparently to the level of their 

management efficiency. Companies might have a positive gross profit (revenue less 

cost) but a high operating expense, such as interests, salaries, depreciations and other - 

expenses, thereby reducing net profit (Jen Hsiang Co. 1995:146). For example, Kuo 
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Chan Co. had a gross profit of 11.26% with an operating profit of 4.67% in 1997, but 

while Chung Kun Hsin Co. had a similar gross profit of 10.22%, it had an operating 

loss of -5.98% (Shang Hsun Co. 1999:506,509). The gross margin of individual 

developers was decided by the cost structure in this industry and other factors such as 

the resources market and competition. The net profit is decided more by individual 

performance and efficiency. Hence, under the pressure of rising costs in inputs marltets, 

falling price in residential units market and harsh competition among developers, an 

individual developers inexorably needed to improve efficiency to retain profit. 

Profits decline clearly offset any gains (see Section 5.4.2) fi-om building before volume 

control. After the Peak the decline in profit indicates very few net gains from 

development before volume control due to group behaviour. Nor did an improvement 

in the management efficiency of developers alleviate the situation, evidenced from the 

large numbers of bankruptcies and exits. 

8.3.3 Entry and Exit of Companies 

The reverse of flexible entry into the industry at the beginning of the Peak became 

flexible exit during its later stages. The new establishment of developers declined fi-om 

1,542 in 1994 to 622 in 1996. This pattern was repeated at the sub-national level. Total 

developers in Kaohsiung City decreased from 910 in 1995 to 453 in 1999, nearly 50 

percent of developers going bankrupt or otherwise exiting the industry. Large listed 

companies generally avoided exit but encountered difficulties during 1998- 1999. These 

included the Kuo Yang Co. (Economic Daily 1998:3; Shang Hsun Co. 1999: 507), 

Hung Fu Co. (Shang Hsun Co. 1999: 519; Tsai 2000:52-57), Chien Mei Co. (Ibid:536), 

Jen Hsiang Co. (Ibid:532), Chi Fu Co. (Ibid: 523), Huang Pu Co. ( Tsai Hsun Co. 2000 

Autumn: 487), San Tsai Co. (Ibid: 489), Ying Huwa Co. (Ibid: 496) and Chang Yi Co. 



Some, including Hung Fu Co., Chien Mei Co., Jen Hsiang Co. and Chi Fu Co., were 

de-listed after falling below the requirements of the stock market. 

Developers raised considerable land development and construction loans from banks 

during the Peak (Li 1998: ; Jen Hsiang Co. 1995 ), so that nearly 70 percent of listed 

companies had a debt to asset rate of over 50 percent in 2000 (Table 8.10). These rates 

were over 70 percent in Yi Cheng Co. and Ho Wang Co., and over 60 percent in Chung 

Ku co, Kuan Te Co., Wei Cheng Co., Huang Pu co, Ta Huwa Co., San Tsai Co., Pacific 

Co., Chung Chi Co., Jung Mei Co. and Yung Hsin Co. in 2000. Given residential 

oversupply conditions, high debt rate without sufficient asset liquidity increases 

financial pressure on developers. 

Table 8.9 Debt rate in listed developer companies, 30'" June 2000 

Name Debt Rate 11 Name Debt Rat( 
>70% 

San Tsai 75.2% 
Ching Chen 71.2% 
Ying Huwa 7 1.2% 
Huang Pu 70.9% 

Huang Chung 70.9% 

Jen Tai 
Kuo Yang 

Pacific 
Yi Chen 
Ta Huwa 

Chung Chi 
Chun Huwa 
Hung San 
Ken Chi 

Name Debt Ratc 

5 

>50% 
Tai Tsu 59.7% 

9 

Hung Tsung 
Chi Tai 

Chung Ku 
Chung Yi 
Hung Chu 

Lin San Hau 
Po Chien 
Hsin Ya 

Chung Kun Hsin 
Kuan Te 
Ta Hsin 

12 
Source: Tsai Husn, Taiwan Stock Outlook 2000 nu 

Name Debt Rate 

Chung Ting 
Chung Yi 
Te Pao 

Kuo Chan 
Ta Lu 

Pao Hsiang 
Hung Hsiang 
Lung Pang 

Hung Ching 
Hung Pu 
Kuo Tai 

Many of the small developers that entered during the Peak did not have sufficient 

construction expertise (Chen 1999: 155;Li 1998:78). They were short of management 

skills including construction management, and financial, organization and marketing 

skills (Li 1998:77-80; Chen 1999:155). Given the harsher competition created in a 

short period of time over the Peak's duration, developers needed more efficient 

management to maintain performance. Therefore, many were vulnerable as seen in the 



numbers of bankruptcies and exits. Nevertlieless, the competition of these companies in 

both the input and output markets dramatically weakened the position of the larger and 

usually more expert firms. 

Developers facing the problems previously had always exited immediately, waiting 

until good times to enter again. But the Peak's impacts were so great that the exits will 

be long term. 

8.4 SUMMARY 

The previous chapter examined, in part, relatively short-term impacts of the Peak on 

related industries. Conversely, many of the impacts on the residential marltet and on 

business operations in the residential construction industry are expected to be for the 

longer term. These include high vacancy rates and the market price falls in. Increasing 

costs and falling prices meant declining profits in the industry and, so, many developers 

went banluupt or left the industry. 

The Peak was short-run but it was so massive in constnlction activity term that the 

stocks created will have a long-term impact upon the industry. The only possibility is 

that the demand for housing changes so much in style that this massive stock becomes 

irrelevant to the market and is ultimately demolished. 

Group irrationality caused overproduction and vacancies. Vacancies are approximately 

equivalent to more than ten years of normal production in Taiwan. These problems 

were exacerbated by low construction quality and undesirably small units. High 

vacancies and price falls added to the market pressures on the corporate side. Rising 

costs and increasing inventories reduced profit margins from construction. Profits often 

declining to zero or becoming negative. Large exits and bankruptcies reflect these 

impacts. 
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CHAPTER 9 

CONCLUSION 

A coherent interpretation of the Peak has been presented. 

It is argued that the Peak was triggered largely by the interaction of two events but that 

it was as shaped by the presence of a number of other factors. The first trigger was that 

land and development loans were loosened in 1990, but only after being restricted in 

1989. This gave developers and landowners sufficient funds to develop land. Second, 

the enforcement of a residential building volume control regulation was announced in 

1991. When implemented this would reduce by nearly 40 per cent the building floor 

space possible in new residential projects, with resulting reduction in' land values. 

Developers, facing the pressures of lower profits on projects, as well as servicing the 

debt acquired under credit loosening, felt compelled to develop land rapidly in order to 

preserve its value. 

Though implementation of volume control was slow and inconsistent, all cities and 

counties experienced a distinct residential construction peak after the volume control 

announcement. A long grace period may have been critical to the Peak, allowing 

development under the old regulations before volume control was to be enforced. As a 

consequence new developers and other industry landholders also entered the residential 

construction market. To enable all of these construction programs both development and 

construction loans increased sharply both before and during the initial period of the 

Peak. 



The interaction of the two events gave rise to a larger magnitude Peak than the mere 

aggregate of the two separate events. This was because the two events were in the right 

sequence and had an appropriate timing. In Taipei City, where uniquely volume control 

had been applied a decade before, the Peak did not appear. 

If credit loosening and volume control announcement were the triggers, the 

macroeconomic boom of the 1980s facilitated the Peak. Huge savings and export 

surpluses created enormous economy wide liquidity, as well as an apparently sound 

investment background for residential construction. By a coincidence of timing 

financial deregulation gave rise to increased numbers of banks chasing retail customers. 

Increased income and wealth, as well as deferred consumption, led to a potential for 

new residential purchases. Nevertheless, despite this macroeconomic background a 

construction activity, the Peak did not occur in the 1980s, even when residential prices 

began to rise from 1987. Despite this while the Peak increased the supplyaof residential 

units, demand did not increase to anywhere near the same degree. During and after the 

Peak this resulted in price falls and massive overs~lpply. 

The movements and market mechanisms of a supply led Peak were examined in a 

variety supply and demand models. Given the strength of the two trigger mechanisms, 

the Peak was seen as the outcome of developers' simultaneous reactions to trigger 

events. This resulted in a very large sharp and short construction Peak, normal market 

mechanisms being completely inadequate to halt the Peak. Individually rational 

decisions, the short time period involved, as well as the uncertainties created by a 

history of rapid policy changes by government led to this failure. The Peak ended with 

numbers of developer exiting or going bankrupt, in addition to other long-term impacts. 



A multiple regression model was used to confirm the interpretation of this research. The 

estimated residential completions model indicated that development loans and volume 

control were statistically significant and positive with respect to completions. In 

particular, high-density areas were significantly related to completions during the Peak. 

This is consistent with the impact of volume control. Completions, as expected, lagged 

approvals with a positive and significant relationship. Vacancies were also positively 

related to completions, implying both the failure of the market mechanisms during the 

Peak and that the Peak was a supply-side phenomenon. 

The universality of reinforced concrete construction and its on-site practices offered 

sufficient flexibility for rapid and massive production increases. Over the period of the 

Peak employment increased rapidly compared with other industries. The production of 

structtlral material and non-structural materials in related industries all increased. 

Similarly subcontractors and members of construction network all increased to support 

the Peak. In particular, numbers of developers increased sharply, utilising the flexibility 

of the production network to expand the production, but almost certainly at the expense 

of construction quality. The subsequent earthquake in 1999 provides some evidence of 

this fall in quality. 

While the impacts on related industries were short-term, the Peak imposed long-term 

impacts on the residential unit market and residential construction industry. Huge 

overstlpply resulted in high vacancies, inventories and price falls. Vacancies amounted 

to more than the total of ten years normal production. Rising costs, declining profits and 

high inventories increased the operational and financial risks of developers, with many 

companies going bankrupt or leaving the industry. 



This thesis represents the first major study of the Peak. Evidence has been presented 

that the Pealc represents a discontinuity phenomenon precipitated by the interaction of 

two closely occurring events, but the Peak was not mono-causal as it had been presented 

in previous researcher's accounts. In essence, this thesis was not concerned with theory 

testing but attempted to explain a distinctive phenomenon. To achieve this a suitable 

methodology, and a variety of methods were used to interrogate and interpret the Peak. 

An event study was used to statistically identify the Peak as an event phenomenon, and 

a holistic approach was used to identify events relevant to the Peak. Quantitative 

analysis already referred to play an important complementary role with respect to the 

interpretation derived from the event study. 

With respect to the availability of data, a major contribution of this thesis is a large 

range of data collected. In launching a holistic approach large sets of data are needed to 

build up any reasonably complete picture of the Peak. This is the first attempt to 

combine so many pieces of data, from many different sources, in order to examine the 

Peak. 

Unlike all other residential construction research, which has focused on Taiwan as a 

whole, this thesis operated at the city and county level. Thus, an examination of 

residential construction at sub-national level was essential in interpreting the Peak. 

Taipei City in particular has a different pattern from all other cities. The construction 

pattern of each city varied. In particular, the progress of volume control varied 

remarkably in each city and county. The different information this disaggregation 

provided helps sustain the interpretation offered in the thesis. 



This thesis focuses on the role of events in interpreting the Peak, arguing that although 

an event might be small, its impacts can be huge. Tlie effect of volume control was in its 

announcement and developers' expectations and not in its implementation. Many cities 

and counties experienced a long and inconsistent path to full implementation, but the 

recorded increases in each city and county's residential construction occurred 

simultaneously. This indicates that the developers' constnlction behaviour was not due 

to the pattern of implementation, but to its announcement. 

Rapidly changing and inconsistent government policy towards the residential 

construction industry can be seen in the analysis of series of events. This created 

uncertainty that provoked rapid developer reactions to opportunities, perhaps before 

government policy changed again. The government's stop-and-go pattern of 

intervention increased the uncertainties of the residential construction business. So, 

once credit loosened, developers made use of the opportunity to borrow.development 

loans before it tightened again. The same is true with respect to the volume control 

announcement. Volume control meant not just less profit for residential construction, 

but a consequent fall in the value of the land, even for those not rushing to development. 

This was because the ability to produce usable floor space determined the value of 

development land. Volume control essentially diminished land value, virtually requiring 

immediate development. 

Prices of units were expected, therefore, to rise in the long-term under volume control, 

the costs of floor space rising due to the reduction of floor space per unit of land. 

However, the oversupply and high vacancies caused short-term price falls that offset 

this. Added to this the more than 1.4 million vacancies thus created, equate to more than 

ten years normal production. These will not readily leave the market. 



Variables used in analysing the Peak exhibited a huge variety of different relationships. 

This is especially apparent in their timing. Approvals necessarily lead completions but 

vacancies generally lag completions. It has also been shown, especially for approvals 

and completions, that collection techniques can obscure the true variables and their 

relationships. The complicated relationship of these variables makes the interpretation 

of the Peak all the more difficult. In the completions model some long-term variables 

exhibit influence on completions, but some short-term and event variables such as 

volume control also have influence completions. The impossibility of completely 

disentangling long-term and short-term forces in the same model makes the 

interpretation solely by regression model technique difficult. 

This thesis explains the flexibility of the residential construction network within a 

public good framework. The flexibility of the network acts as a public good, accessible 

to all developers. This allowed production to rapidly expand and contract. However, the 

weakest link in subcontractor quality downgrades overall quality in this model. The low 

construction quality of production network is potentially emergent problem of this 

industry. Flexibility as a public good also removes entry and exit barriers, allowing 

developers to maintain small size as well as rapid entry and exit. 

This gives rise to a solution to what is otherwise one of the most puzzling aspects of the 

Taiwanese residential construction industry. Despite the universal requirements of 

reinforced concrete construction, the universality of apartment construction and the 

need for earthquake engineering, the firms involved are so small. The firms are small 

because the industry operates as a network. 



The overall conclusion is that the Peak was a unique short-tern phenomenon that 

resulted from a large and very complex set of related factors and events. It is unlikely 

that such a set of events will come together again and so the Peak will remain a unique 

phenomenon. However, its impacts are vastly important and will remain in the long- 

term. It has changed the shape of urban space in Taiwan, and will do so until the huge 

supply of vacant and unwanted stock has disappeared. Given the size of that stock it 

may take a decade or more for this to occur. 



APPENDICES 

Appendix 1 

Residential Construction Completions in Taiwan, Australia and Hong Kong 1976-1 998 

Source: 
1. Constrzlction and Planning Statistical Yearbook of Taiwan and Fztchien Area Republic of China 1998: 

~ 2 4  
2. Australian Year Book 1995: 806; 1987:695. 
3. Hong KongProperty Review 1998: Table 5; 1997:Table 5; 1996: Table 5; 1995: Table 5; 1993: Table 3; 

1992: Table 3; 1991: Table 3; 1988: Table 3; 1989: Table 3; 1990: Table 3; 1987: Table 3; 1986: Table 
3; 1985: Table 6; 1984: Table 5; 1983: Table 7; 1980: Table 2; 1981: Table 2; 1979: Table 2. 

4. Monthly Report of Construction and Planning AfJir Indicator, Taiwan and Fuchien Area Republic of 
China V238 July 2001: p48-49 Table 9 

Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

(Units) 
Australia 

132,026 
144,788 
128,936 
117,134 
129,270 
135,880 
138,310 
115,660 
123,770 
142,370 
140,480 
119,690 
11 8,400 
150,300 
160,000 
134,500 
132,700 
156,300 
168,368 
170,740 
137,927 
121,437 
134,472 

Taiwan 

93,321 
99,080 
115,158 
112,928 
103,102 
99,619 
108,876 
106,460 
107,693 
118,222 
154,78 1 
226,655 
3 12,368 
310,080 
236,934 
183,812 
162,284 
147,343 
102,174 

Hong Kong 

15,425 
20,870 
26,230 
27,795 
24,490 
33,475 
23,140 
2 1,620 
22,270 
29,875 
34,105 
34,375 
34,470 
36,485 
29,400 
33,380 
26,222 
27,673 
34,173 
22,621 
19,875 
18,202 
15,425 



Appendix 2 

Appendix 3 

Prod~lction of Residential, Manufacturing and All Industry 
(NT$ million) 

Comparison of Residential Approvals and Completions in Australia and Hong Kong, 
1947-1 999 

Year 

Year 

1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

(Units) 

Source: 
1.Indz~strial Prodz~ction Statistics Monthly Taiwan Area, The Republic of China July 1999: p176-203 
2.Monthly Statistics of The Republic of China March 2001:p30 

Residential 

98518 
111819 
128795 
162067 
228328 
3 16900 
317672 
266762 
228598 
232943 
260252 
219936 

Manufacturing 

4488515 
4497766 
4968644 
5015176 
5245444 
5698263 
6523282 
665 1059 
7057673 
7243544 
7500717 
8489203 

Australia 
Approval 1 Completion 

All Industry 

4788756 
4825613 
5333085 
5431167 
5755039 
6315516 
7161373 
7257297 
7644160 
7861856 
8150168 
9142401 

Hong 
Approval 

Kong 
Completion 

10,296 
9,142 

11,547 
19,057 
30,695 
28,148 
31,317 
17,750 
10,045 
7,765 

11,140 
13,510 
22,045 
25,565 
20,765 
14,530 
15,425 



Appendix 4 

Source 

Completion and Approval Floor Space of Total, Residential and Other building, 
1982-1998 

1. Australian Economic Indicators 1999: 67, 1991:64, B~~ilding Approval 1995:lO; Australian Year Book 
1987:695; 1995:608, 806; 1996:525; 1997:473; 1998556; 1999:506 

2. Hong Kong Property Review 1998: Table 5; 1997:Table 5; 1996: Table 5; 1995: Table 5; 1993: Table 3; 
1992: Table 3; 1991: Table 3; 1988: Table 3; 1989: Table 3; 1990: Table 3; 1987: Table 3; 1986: Table 3; 
1985: Table 6; 1984: Table 5; 1983: Table 7; 1980: Table 2; 1981: Table 2; 1979: Table 2. 

3. Hong Kong Annzlal Digest of Statistics 1998 Edition: 115; 1994, 1990, 1986, 1982. 

1977 
1978 
1979 
1980 
198 1 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 

Source: 

14 1,400 
123,800 
127,400 
145,300 
156,800 
138,504 
116,388 
151,721 
161,715 
142,026 
122,016 
153,021 
188,341 
141,868 
127,375 
151,544 
172,271 
188,844 
171,084 
124,711 
136,632 
156,275 
155,875 

1. Construction and Planning Statistical Yearbook of Taiwan and Fukien Area Republic of China 1998: 
p18 Table 19;p22 Table 21 

2. Monthly Statistics of The Republic of China 

325 

Residential 

19,265 
17,680 
18,159 
18,493 
16,377 
15,197 
18,297 
19,292 
19,988 
20,390 
24,639 
34,413 
43,948 
41,800 
31,509 
24,230 
23,133 
22,494 
16,593 

23,424 
3 1,266 
27,926 
27,198 
22,182 
17,216 
25,414 
26,994 
34,662 
36,030 
28,532 
34,324 
28,794 
27,365 
36,981 
34,93 1 
19,160 
12,536 
19,750 
22,113 
40,962 

144,788 
128,936 
117,134 
129,270 
135,880 
138,310 
115,660 
123,770 
142,370 
140,480 
119,690 
11 8,400 
150,300 
160,000 
134,500 
132,700 
156,300 
168,368 
170,740 
137,927 
121,437 
134,472 

Year 

1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

20,870 
26,230 
27,795 
24,490 
33,475 
23,140 
2 1,620 
22,270 
29,875 
34,105 
34,375 
34,470 
36,485 
29,400 
33,380 
26,222 
27,673 
34,173 
22,621 
19,875 
18,202 

Other 

7,623 
7,48 1 
9,050 
9,622 
9,598 
9,971 

11,311 
1 1,942 
11,283 
11,605 
12,283 
13,130 
14,211 
13,463 
14,200 
14,232 
15,550 
18,746 
18,43 1 

Total 
Completion 

26,888 
25,161 
27,209 
28,115 
25,975 
25,168 
29,608 
3 1,234 
31,271 
3 1,995 
36,922 
47,543 
58,159 
55,263 
45,709 
38,462 
38,683 
4 1,240 
35,024 

(1,000 m2) 
Total 

Approval 
24,524 
25,781 
26,473 
26,195 
29,937 
34,275 
37,525 
42,072 
40,066 
53,671 
76,436 
72,490 
61,214 
45,687 
37,689 
45,779 
42,784 
37,154 
34,987 

Residential 

14,427 
13,427 
13,762 
13,887 
15,949 
19,179 
18,818 
19,477 
19,209 
24,765 
41,260 
41,312 
35,323 
25,237 
19,413 
23,809 
17,594 
18,702 
14,781 

Others 

10,097 
12,354 
12,711 
12,308 
13,988 
15,096 
18,707 
22,595 
20,857 
28,906 
35,176 
31,178 
25,891 
20,450 
18,276 
21,970 
25,190 
18,452 
20,206 



3. Monthly Report of Constructioiz and Plaizniizg Affair Indicator Tailvan and Ftlchien Area Rep~lblic of 
China No.238 July 2001: p16-17 

Appendix 5 

Residential Approvals and Completions in Unit and Floor Space, 1982-1 999 
(Unit, M': 

Appendix 6 

1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Source: 

Event Study of The Peak 
Regression Model 
Logarithm of completion and population are used to measure the normal production during 1982-1990 

Year 

1982 

Approval 
(1,000 m2) 

14,427 

1. Constrzlction and Planning Statistical Yearbook of Taiwan and Fuchien Area Republic of 
China 1998: p20 Table 20; p24 Table 22. 

2. Monthly Report of Construction and Planning Affair Indicator Taiwan ancl Fzlchien Area 
Republic of China V238 July 2000: p48-49 Table 9; p 16- 17 Table 1 

3. Ibid: p22 Table 20; p202 Table 29 
4. Construction and Planning Statistical Yearbook of Taiwan and Fzlchien Area Repzlblic of 

China 1997: p43 Table 23. 
5. Monthly Statistics of the Republic of China V422 March 2001: p37 Table 9-7 

6 1,748 
74,225 
74,224 
85,028 

106,214 
92,787 
86,926 
89,478 

136,233 
254,916 
223,708 
215,002 
145,687 
102,992 
129,604 
84,934 
95,086 
78,899 

Completion 
(1,000 m2) 

19,265 

Approval 
(Unit) 

53,666 

Coefficient of the Ordinary Least Square Model 

Completion 
(Unit) 

93,321 
99,080 

115,158 
112,928 
103,102 
99,619 

108,876 
106,460 
107,693 
11 8,222 
154,781 
226,655 
3 12,368 
3 10,080 
236,934 
183,812 
162,284 
147,343 
102,174 

Model 

(Constant) 
Ln(popu1ation) 

13,427 
13,762 
13,887 
15,949 
19,179 
18,818 
19,477 
19,209 
24,765 
41,260 
41,312 
35,323 
25,237 
19,413 
23,809 
17,594 
18,702 
14,781 

Standardized 
Coefficients 

Beta 

.876 

17,680 
18,159 
18,493 
16,377 
15,197 
18,297 
19,292 
19,988 
20,390 
24,639 
34,413 
43,948 
41,800 
31,509 
24,230 
23,133 
22,497 
16,577 

Unstandardized 
Coefficients 

t 

-6.564 
25.427 

B 
-2.126 
1.278 

Sig. 

.OOO 
,000 

Std. Error 
.324 
.050 



The Abnonnal Production and t Statistic, 199 1-1 998 

Constant Mean Model 
Based on the average mean production of each city and county during 1982-1990 and its standard 
deviation we can measure the abnormal production during 1991-1998 (Appendix 3 1). 

(Ln) 

Abnormal Production and t Statistic, 1991-1 998 
( M ~ )  

Year l ~ v e r a ~ e  Abnormal Production t 

Average Standard Deviation=142 

Year 
1991 

Appendix 7 

1991 1 .27 17 

Year 

1956 
1961 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

.5387 

Average Abnormal Production t 

Population 
(Million) 

9.44 
11.20 
13.05 

13.3 
13.65 
14.34 
14.68 
15.07 
15.37 
15.64 
15.93 
16.22 
16.58 
16.88 
17.20 
17.54 
17.87 
18.19 
18.52 
18.79 
19.07 
19.31 

179.08 1.2601 

327 

Real GDP 
(Base 1991 

NT$ M) 

621737 
678758 
739495 
823581 
929784 

1053607 
1188812 
1202625 
1261896 
1436804 
1583209 
1798427 
1945430 
2087472 
2216116 
2294815 
2488657 
2752443 
2888758 

Macroeconomic 
Current 
Account 
(US$ M) 

2,25 1 
4,416 
6,979 
9,204 

Indicators 
Foreign 
Reserve 
(US$ B) 

2.21 
7.24 
8.53 

11.86 
15.66 
22.56 

Bank Deposit 
(NT$ B) 

20.157 
52.65 
62.3 1 

71.015 
84.721 

101.234 
123.193 
163.083 
222.173 
272.812 
346.895 
432.819 
551.708 
734.479 
826.966 
970.958 

1111.844 
1385.41 

1759.338 
2127.999 

2625.94 

Share 
Capitalization 

(NT$ M) 

209220 
133875 
3 63 844 
324475 
195227 



Source: 
1. Quarterly National Economic Trends Taiwan Area, The Republic of China August 1999: p34 Table 7 
2. Quarterly National Economic Trends Taiwan Area, The Republic of China Az~gzist 2001: p18 Table 1; 

p32 Table 6 
3. Financial Statistics Monthly Taiwan District The Republic of China December 1987: p l l  Table 1; 

December 1986: p l l  Table 1; December 1985:p7 Table 1 
4. CEDP1997, A BrieJing of National Development Plan over Year 2000- Taiwan 2006: 11 
5. DGBAS 2001:5 (Monthly Statistics of the Republic of China v422) 
6. Appendix 13 
Note: GDP 1999 and 2000 are converted by current value and CPI based on 1996. 

Appendix 7 (Co~itin~led) 

Year 
1956 
1961 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 

Real GDP 
Growth 

5.5% 
6.9% 
8.9% 

10.71% 
9.17% 
8.95% 

11.37% 
12.90% 
13.32% 
12.83% 

1.16% 
4.93% 

13.86% 
10.19% 
13.59% 
8.17% 
7.30% 
6.16% 
3.55% 
8.45% 

10.60% 
4.95% 

11.64% 
12.74% 
7.84% 
8.23% 
5.39% 

Macroeconomic 

Growth 

6.37% 
3.71% 
8.79% 
9.95% 

11.15% 
10.85% 
-0.65% 
3.01% 

11.41% 
8.22% 

11.48% 
6.07% 
5.36% 
4.25% 
1.75% 
6.86% 
8.98% 
3.62% 

10.52% 
11.51% 
6.60% 
7.15% 
4.13% 

CPI 
(Base 
1996) 

18.89 
20.37 
21.41 
22.18 
22.79 
23.47 
25.39 
37.45 
39.41 
40.39 
43.23 
45.73 
50.19 
59.74 
69.48 
71.54 
72.52 
72.49 
72.38 
72.88 
73.26 
74.20 
77.48 
80.67 

Indicators 
Current 
Account 
Surplus/ 
Capita 

121.57 
235.01 
365.98 
476.55 
834.84 
912.70 
51 1.17 
566.37 
535.41 

Real 
GDPICapita 
(Base 1991) 

46,747 
49,726 
51,569 
56,102 
61,685 
68,559 
75,999 
75,508 
77,784 
86,660 
93,780 

104,545 
110,894 
116,840 
121,805 
123,938 
132,442 
144,340 
149,570 
165,311 
184,334 
196,501 
210,546 
219,241 

Net Foreign 
Reserve1 
Capita 

123.70 
397.66 
460.80 
631.17 
82 1.43 

1168.08 
2373.76 
3891.00 
3703.44 
3632.56 
3550.75 

Real Bank 
Deposit1 

Capita (1996) 

24,801 
25,540 
27,595 
31,091 
35,862 
45,215 
55,940 
45,737 
54,257 
64,633 
75,596 
93,366 
93,921 

107,108 
87,954 

104,589 
129,108 
153,943 
187,845 
230,901 
291,256 
342,722 
380,596 

Real Share 
Capitalization 

/Capita 
(1 996) 

16,551 
10,107 
26,700 
23,473 
13,965 
47,520 

184,674 
53 1,402 

1,626,908 
1,156,374 

328 



Appendix 8 

Industrial Origin of Gross Domestic Product 

Year I Agriculture / Industries I Services 
1952 1 32.2%1 19.7%1 48.1% 

ntage) 
Year 
1977 

Source: 

Agriculture 1 Industries I Services 
10.6%( 44.0%1 45.4% 

e 2.4 
'lan over Year 2000- Taiwan 2006: p12 
r ,  The Repziblic of China August 2001: p7 

1. The State and Economic Transformation: p3 1 Tat 
2. CEDP1997, A Briefing of National Development, 
3 .  ~ u a r t e r l ~  National Economic Trends Taiwan Are 

1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 

34.5% 

29.1% 
27.5% 
27.3% 
26.8% 
26.4% 
28.5% 
27.5% 
25.0% 
23.3% 
24.5% 
23.6% 
22.5% 
20.6% 
19.0% 
15.9% 
15.5% 
13.1% 
12.2% 
12.1% 
12.4% 
12.7% 
11.4% 

19.4% 

23.2% 
24.4% 
25.3% 
24.8% 
27.1% 
26.9% 
26.6% 
28.2% 
30.0% 
30.4% 
30.2% 
30.6% 
33.0% 
34.4% 
36.9% 
36.8% 
38.9% 
41.6% 
43.8% 
40.7% 
39.9% 
43.2% 

46.1% 

47.7% 
48.1% 
47.4% 
48.4% 
46.5% 
44.6% 
45.9% 
46.8% 
46.7% 
45.1% 
46.2% 
46.9% 
46.4% 
46.6% 
47.2% 
47.7% 
48.0% 
46.2% 
44.1% 
46.9% 
47.4% 
45.4% 



Appendix 9 

Year 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 

Export & Import and Saving & Investment Rates 

GNP I GNP 1 
22.19%1 24.24%1 

Export1 
GNP 
-2.05% 
-2.86% 
-0.73% 
-0.05% 
2.46% 
6.24% 
5.30% 

-7.75% 
-3.29% 
2.17% 
4.90% 
6.46% 
1.13% 

-1.19% 
2.05% 
5.15% 
8.63% 

11.08% 
13.58% 
19.31% 
16.99% 
10.47% 
7.33% 
4.87% 
4.43% 
1.74% 
1.60% 
1.64% 
1.64% 
3.33% 
2.13% 
1.10% 
2.73% 

GNP 
23.06%1 

Import1 
Rate 
-1.60% 
-4.34% 
-5.03% 
-5.02% 
-2.43% 
4.05% 
9.33% 
1.64% 

-2.18% 
-0.61% 
3.70% 
9.82% 

10.32% 
8.75% 

10.06% 
14.90% 
23.59% 
35.47% 
50.30% 
71.64% 
89.97% 

101.35% 
109.53% 
116.32% 
122.99% 
127.03% 
130.15% 
132.80% 
134.91% 
138.77% 
141.20% 
142.48% 
145.37% 

Gross Saving1 Net Export1 
GNP 
24.66% 
25.15% 
24.53% 
25.57% 
26.25% 
25.64% 
29.09% 
39.19% 
30.54% 
30.77% 
28.27% 
28.27% 
32.88% 
33.85% 
30.03% 
25.23% 
23.44% 
21.92% 
18.74% 
17.12% 
20.19% 
23.10% 
22.92% 
22.54% 
22.73% 
24.95% 
25.69% 
24.97% 
24.93% 
22.87% 
23.96% 
24.72% 
23.16% 

1 2000 1 53.67%1 51.39%1 2.28%1 25.44%1 22.57%1 2.87%1 148.24%1 61.01%] 
Source: DGBAS, Quarterly National Economic Trends Taiwan Area, The Republic of China August 
2001 : p36-37 Table 8 

GNP 
-1.60% 
-2.74% 
-0.69% 
0.01% 
2.59% 
6.48% 
5.28% 

-7.69% 
-3.82% 
1.57% 
4.31% 
6.12% 
0.50% 

-1.57% 
1.31% 
4.84% 
8.69% 

11.88% 
14.83% 
21.34% 
18.33% 
11.38% 
8.18% 
6.79% 
6.67% 
4.04% 
3.12% 
2.65% 
2.11% 
3.86% 
2.43% 
1.28% 
2.89% 

Investment1 

Appendix 10 

Excess 
Saving1 

Manufacturing Struct~lre & 

Accumulate 
d Saving 

Source: CEDP 1997, A Briefing of National Development Plan over Year 2000- Taiwan 2006: p29 

Year 

1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 

Ex?ort Product Structure 
Export Product Structure 

(Tech Intensify) 

Consumptio 
n 

High 
18.4% 
19.4% 
22.6% 
24.2% 
26.7% 
27.2% 
29.5% 
3 1.4% 
32.5% 
36.5% 
39.6% 

Manufacturing Structure 

Traditional 
40.4% 
39.1% 
36.1% 
3 5.4% 
34.7% 
33.7% 
33.0% 
31.3% 
29.7% 
26.7% 
26.4% 

Medium 
33.7% 
35.2% 
36.9% 
38.1% 
38.6% 
38.5% 
38.5% 
40.3% 
42.0% 
41.4% 
38.9% 

Low 
47.9% 
45.4% 
40.5% 
37.7% 
34.7% 
34.3% 
32.0% 
28.3% 
25.5% 
22.1% 
21.5% 

Basic 
35.6% 
34.7% 
36.2% 
35.3% 
34.9% 
35.1% 
34.9% 
35.1% 
36.2% 
37.6% 
35.9% 

Tech 
Intensive 

24.0% 
26.2% 
27.7% 
29.3% 
30.4% 
3 1.2% 
32.1% 
33.6% 
34.1% 
35.7% 
37.7% 



Appendix 11 

Appendix 12 

Top 10 Countries of Information Technology Hardware Industrial Production in The 
World, 1996 

(Unit: Million US$) 

Social Indicators 

Country 
US 
Japan 
Taiwan, ROC 
Singapore 
UK 
German 
France 
Italy 
Korea 
Brazil 

1999 
2000 

Sources: 

Source: CEDP1997, A Briefing of National Development Plan over Year 2000-Taiwan 2006: 
p32-33 
Note: Taiwan was the third largest country of information technology hardware production and 
fastest growth rate in the world in 1996. 

1995 
65,132 
63,551 
13,587 
13,480 
9,668 
7,024 
6,822 
6,650 
5,860 
5,238 

Year 
1991 

1. Monthly Statistics of The Republic of China October 2001: p2, p24-25 Table 5-4; June 1999: p2, p24 
Table 5-4 

Appendix 13 

1996 
71,541 
70,706 
16,414 
15,930 
11,490 
7,305 
7,199 
7,043 
6,795 
5,762 

Year 

Growth Rate 
9.8% 

11.2% 
20.8% 
18.1% 
18.8% 
4.0% 
5.5% 
5.9% 

15.9% 
10.0% 

Electricity 
(KWH 

persodMonth) 
78.6 

Pollution 
Inspection 

(Cases) 
692564 

Total Loan 

Water 
(Cubic 
meters) 

9.47 

Economic Indicators 
Real Total 

Loan (1996) 

Pollution 
appeal 
(Cases) 

67438 

Crime 
(Cases) 

Stock 
Exchange 

Index 
127.48 
161.15 
371.73 
349.25 
3 17.48 
343.04 
362.45 
554.13 
560.15 

548.84 

Crime Rate 
(Cases/10,000) 

M l b  

30.57% 
34.10% 
50.38% 
10.46% 
28.75% 
25.05% 
33.57% 
36.97% 

7.73% 
22.71% 
13.77% 

Rediscount 
Rate 

9.48% 
8.88% 
9.17% 

13.33% 
11.06% 
10.59% 
8.66% 
8.25% 

11.00% 
11 .OO% 
11.75% 

Total Bank 
Loan 

(NT$ M)" 

457,596 
531,562 
679,119 
740,903 

Real Total 
Bank Loan 
(1996=100) 

1,000,647 
1,059,095 
1,338,425 
1,066,354 
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Fifteen New Banks Established in 1991-1992 

1263023 
1424735 
1581054 
1687497 
1858950 
2174391 
2985710 
3688339 
3894481 
4642565 
5629381 
6287062 
7189027 
7610750 
7861661 
9206347 

10139229 
10981312 
11 165371 

I Name I 

1. Statistics of Securities Market March 2000:59; Dec 1999:40; Dec 1998:46; Dec 1997:41; Dec 1996:55; 
Dec 1995:49; Dec 1994:32; Dec 1993:27; Dec 1992:27;Dec 1991:50; Dec 1990:37; Dec 1989:17; Dec 
1988:18; Dec 1987:17; Dec 1985:14; Dec 1984:14; Dec 1983:17; Feb 1982:42 

2. Quarterly National Economic Trends Taiwan Area, The Republic of China August 2001: p19 Table 1 
3. Fiizancial Statistics Monthly, Taiwan District, Republic of China 1987: ; 1986: ; 1985: 
Note: a: Total Loan did not include all development loans (see Appendix 7.28) 

Wan Tung Bank, 
Ta An Bank 
Chung Hua Bank 
Union Bank 
Far East Bank 
Hua Hsin Bank 
Yu Shan Bank 
Asia-Pacific Bank 
Pan Asia Bank 
Chung Hsing Bank 
Tai Hsin Bank 
Ta Chung Bank 
Wan Tai Bank 
Pao Tao Bank 

1,212,708 
1,368,119 
1,530,532 
1,634,098 
1,800,812 
2,135,358 
2,920,288 
3,323,681 
3,536,157 
4,09 1,495 
5,119,067 
5,660,661 
6,377,435 
6,654,091 
6,729,268 
7,855,747 
8,664,569 
9,328,183 
9,457,192 

867,571 
992,160 

1,109,483 
1,182,760 
1,3 12,432 
1,564,363 
2,166,854 
2,575,188 
2,852,618 
3,420,490 
4,470,481 
5,088,934 
5,968,004 
6,455,799 
6,729,268 
7,926,449 
8,889,848 
9,587,506 
9,842,100 

1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Source: 

Taipei 
Taipei 
Taipei 
Taipei 
Taipei 
Taipei 
Taipei 
Taichung 
Taichung 
Kaohsiung 
Taipei 
Kaohsiung 
Taipei 
Taipei 

903567 
1033218 
1146106 
1221410 
1354803 
1592959 
2215397 
2857725 
3 141678 
3881 184 
4916138 
5652069 
6727491 
7383950 
7861661 
9289204 

10402849 
11286592 
11619802 

IFU Pang Bank ( ~ a i ~ e i  
Source: ElU Country Report, 199 1 : 19 

477.2 
654.28 
872.51 
745.62 
944.74 

2135.03 
5202.2 1 
8616.14 
6532.82 
4928.83 
4271.63 
4214.78 
6252.99 
5543.75 
6003.72 
8410.56 
7737.68 
7426.68 

Capital 
(NT$ Billion) 

12.6 
10 
10 
12 
10 
10 
10 
10 
10 

13.5 
10 

10.5 
12 
10 
10 

Date 

16.38% 
17.51% 
9.28% 
8.80% 

32.50% 
46.40% 
30.10% 
13.30% 
-2.80% 
5.90% 

12.39% 
15.31% 
12.23% 
0.76% 
8.3 1% 
8.44% 
3.76% 

16.88% 

16 December 1991 
17 December 1991 
3 1 December 199 1 
3 1 December 199 1 

11 January 1992 
14 January 1992 
16 January 1992 

12 February 1992 
4 March 1992 

12 March 1992 
23 March 1992 

2 April 1992 
14 January 1992 

9 April 1992 
20 April 1992 

7.75% 
7.25% 
6.75% 
5.25% 
4.50% 
4.50% 
4.50% 
7.75% 
7.75% 
6.25% 
5.63% 
5.50% 
5.50% 
5.50% 
5.50% 
5.25% 
4.75% 
4.50% 



Appendix 15 

Land Increase by Urban Consolidation, 1958-1 997 
(Hectare) 

Appendix 16 

City & County I Land Increase in I City Area 

Source: 

Homeownership in Taiwan, Australia and Hong Kong 

Increase 

Taipei County 
Ilan County 
Taoyuan County 
Hsinchu County 
Miaoli County 
Taichung County 
Changhua County 
Nantou County 
Yunlin County 
Chiai County 
Tainan County 
Kaohsiung County 
Pingtung County 
Taitung County 
Hualien County 
Penhu County 
Chilung City 
Hsincu City 
Taichung City 
Chiai City 
Tainan City 
Taipei City 
Kaohsiung City 
Taiwan 
Statistical Yearbook of Interior 

Source: 
1. Quarterly National Economic Pends Taiwan Area, The Republic of China August 1999: p65 Table 4; 

August 200 1: p65 Table 4 
2. Monthly Bulletin of Labor Statistics, Taiwan Area Repzlblic of China June 1999: p210 Table 11-2 
3. Report on The Housing Status Survey in Taiwan Area Repzlblic of China 1993:p5 Table 4 
4. Housing Atlstmlia A Statistical Overview: p82 Table 2.1 0 
5. 2000 Year Book Australia: p194; 1996:537; 1991560; 1997:482; 1998:261 
6. Hong Kong Social and Economic Trends 1997 Edition: p 12 1 

1958-1997 
33 1.5463 

20.869 
493.4174 

45.5821 
89.3244 

271.7708 
82.8128 

146.7827 
36.6557 
94.5662 

188.2895 
284.178 

153.6062 
211.8692 
169.4967 

6.8087 
96.9101 
39.7862 

959.9034 
5 1.4897 
926.355 
498.815 
1605.67 

6806.505 
1997 the Republic of 

(Percentage) 
Year 

1947 
1954 
1961 
1966 
1970 
1971 
1976 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

Taiwan 

79.2% 
79.1% 
79.9% 
80.5% 
80.4% 
82.8% 
81.8% 
82.5% 
83.6% 
84.5% 
84.6% 
84.6% 
84.9% 
85.4% 

11 8 142.7 
10138.79 
30743.54 

483 1.86 
6988.35 
35357.9 

12676.71 
13011.26 
10406.48 
15509.55 
30751.9 

26520.35 
16729.35 
8786.75 
8362.17 
907.13 

7144 
4636 

15900.13 
5260.66 

17564.56 
27179.97 
14118.92 
441669.1 

China: p240-243 

0.28% 
0.2 1 % 
1.60% 
0.94% 
1.28% 
0.77% 
0.65% 
1.13% 
0.35% 
0.61% 
0.61% 
1.07% 
0.92% 
2.41% 
2.03% 
0.75% 
1.36% 
0.86% 
6.04% 
0.98% 
5.27% 
1.84% 

11.37% 
1.54% 

Table 88 

Australia 

72.4% 

71.6% 

70.0% 

69.9% 

69.8% 

Taiwan 

67.4% 
74.6% 
77.3% 
74.9% 
74.5% 
75.0% 
76.7% 
78.1% 
78.8% 

Hong 
Kong 

45.0% 

43.1% 
43.5% 
44.6% 
45.1% 
45.2% 
44.9% 

Hong 
Kong 

20.0% 

19.0% 

27.9% 

34.9% 

Australia 

53.4% 
63.3% 
70.3% 
71.4% 
69.0% 
68.8% 
68.4% 

70.1% 

69.1% 

Year 

1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 



Appendix 17 

Vacancy Rates in Taiwan, Australia and Hong Kong, 1961-1998 
(Percentage) 

Appendix 18 
Vacancy Rates in Taiwan, 1980-1 990 

Year 

1961 
1966 
1971 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

Ilan County 
Chilung City 
Taipei County 
Taipei City 
Taoyuan County 
Hsinchu city 
Hsinchu county 
Central 
Miaoli County 
Taichung City 
Taichung County 
Changhua County 
Nantou County 
Yunlin County 
South 
Chiai City 
Chiai County 
Tainan City 
Tainan County 
Kaohsiung City 
Kaohsiung County 
Pingtung County 
Penghu County 
East 
Hualien County 
Taitung County 

Taiwan 

Source: 
1. Residential Construction I~gormation Quarterly IS' Quarter 1999:p60 Table 17. 
2. Jour~zal ofHozlsing Studies No.3 January 1995: p48-49 Table 1,2 
3. Hong Kong Property Review 1998: Table 10; 1997:Table 1; 1996: Table 1; 1993: Table 1; 1992: 

Table 1; 1991: Table 1; 1988: Table 1; 1989: Table 1; 1990: Table 1; 1987: Table 1; 1986: Table 1; 
1985: Table 6; 1984: Table 5; 1982: Table 6; 1983: Table 7 

4.Austmlinn Year Book 1987: 699, Census of Population and Housing 1997:33. 

13.07% 
15.0% 
16.2% 
15.6% 
15.7% 
15.5% 

(Percentage) 

l~a iwan  4798391 13.091 6743171 13.291 
Source: Peng and Chang 1995, Journal of Housing Studies No.3: p68 

City 
North 

Australia 

6.52% 
7.72% 
8.46% 
9.43% 

9.14% 

1980 
Vacancy I Rate (%) 

2192411 14.47 

Hang 
Kong 

2.40% 
2.19% 
3.20% 
3.55% 
5.92% 
5.97% 
4.47% 
3.98% 
3.73% 

1990 
Vacancy I Rate (%) 

320683 1 13.85 

Year 

1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

Taiwan 

15.3% 
14.2% 
13.0% 
13.1% 
13.29% 
13.02% 
13.21% 
14.29% 
16.28% 
17.79% 
17.84% 
17.55% 
17.24% 

Australia 
pppp 

9.36% 

9.26% 

9.53% 

Hong Kong 

3.95% 
3.39% 
2.92% 
4.17% 
3.48% 
4.21% 
4.23% 

4.71% 
4.09% 
3.73% 



Appendix 19 

Appendix 20 

Structural Types of Constnlction by Floor Space, 1982-1998 
(1,000 M ~ )  

Not Statet 
0.5% 
0.5% 
0.4% 
0.4% 
0.1% 
0.1% 

Year 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

Structural Material in Australia, 19 1 1-1 992 

Source: CPA, Construction and Planning Statistical Yearbook of Taiwan and Fzichien Area Republic of 
China 1998: p350-353. 

Brick R. 
5,647 
3,989 
4,533 
4,63 1 
4,327 
3,826 
4,087 
3,144 
2,813 
2,052 
1,556 
1,544 
1,317 

970 
833 
633 
554 

R.C. 
20,065 
19,263 
19,542 
21,418 
20,150 
19,472 
22,687 
25,306 
25,665 
26,535 
3 1,496 
41,529 
5 1,579 
50,030 
40,261 
32,777 
32,873 

Year 
1911 
1921 
1933 
1947 
1954 
1961 
1966 
1971 
1976 
1981 
1990 
1991 
1992 

Timber 
17 

104 
94 
87 
17 
3 1 
27 
2 1 
35 
13 
66 
7 2 
6 1 
3 2 
19 
3 2 
5 3 

Source: 
1. ABS, Housing Australia 1992: p86 Table 3.4, p87 Appendix I1 
2. ABS, Australian Year Book 1990: 55 1; Australian Year Book 1992: 615 
3. ABS, Housing: A Statistical Overview 1996: p38 
Note: 
1. Brick Approval = (Double Brick + Brick Veneer) Approval in 1990-1992 
Estimated RC Approval should be less than (other + Not Stated) Approval in 1990-1992 

Timer 
54.8% 
55.5% 
52.1% 
47.2% 
44.4% 
41.4% 
37.0% 
33.0% 
26.0% 
22.0% 
6.5% 
6.8% 
6.4% 

Steel S. 
199 
773 

1,860 
662 
205 
217 
646 
428 
384 

1,257 
1,726 
1,299 
2,589 
2,853 
3,006 
3,064 
3,150 

Brick 
8 

73 
4 

10 
5 

3 3 
20 
0.3 
19 
14 
16 
7 3 

193 
18 
38 
84 

112 

Stone 
8.0% 
7.2% 
5.3% 
4.7% 
3.7% 
3.0% 
2.5% 
2.2% 
2.0% 

Steel F. 
769 
707 
937 
915 
887 
946 

1,371 
1,483 
2,2 10 
2,055 
1,945 
2,773 
2,230 
1,159 
1,160 
1,504 
1,375 

Fibro- 
Cement 

0.4% 
0.6% 
2.1% 
6.7% 
12.7% 
16.3% 
17.1% 
14.8% 
13.8% 
13.2% 
5.4% 
4.9% 
3.8% 

Other 
6.9% 
4.0% 
3.1% 
1.2% 
0.9% 
0.5% 
0.5% 
0.2% 
0.2% 
2.4% 
1.7% 
1.9% 
1.8% 

Iron 
4.2% 
4.0% 
4.8% 
3.5% 
2.5% 
1.7% 
1.1% 
1.1% 
1.7% 

Brick 
24.8% 
27.5% 
31.0% 
34.7% 
33.5% 
34.3% 
39.0% 
46.0% 
50.4% 
56.9% 
78.2% 
78.7% 
80.4% 

Concrete 
0.4% 
0.7% 
1.2% 
1.6% 
2.2% 
2.7% 
2.8% 
2.7% 
3.8% 
3.7% 
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Residential Building Types in Taiwan, 1979-1 998 

Appendix 22 

Year 

1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

Source: 

Year Book 

1. DGBAS, Report on the Housing Statz~s Sz~wey in Taiwan Area Republic of China 1993: p3 
Table 2 

2. CPA, Construction and Planning Administ7,ation Yearbook of Taiwan and Fuchien Area 
Republic of China 1998:p27 

Note: 
1. 1979-1989 data came from Report on the Housing Status Survey in Taiwan Area Republic of 

China 1993. It was residential stock survey, which was accumulated and already existed since 
very early year. Detached house includes Chinese style and Western or Japanese style. Semi- 
detached house and row house were classified in the same category as semi-detachedlrow 
house. Apartment up to 5 stories and apartment up to 6 stories or more (mansion) were 
classified in the same category as fladapartment. 

2. 1992-1998 data were residential completions, which was new residential buildings 
completed. Residential building completions under 7 meters height (approximated 1-2 floors) 
were included in detached house, 7-15 meters height residential buildings (3-4 floors) were 
included in Semi-detached/Row Terrace. Residential buildings over 15 meters height (5 floors 
and over 5 floors) were classified in fladapartment. 

Residential Building Types in Australia, 198 1-1 998 
(Percentage) 

Detached House 

33.09% 
29.88% 
3 1.47% 
28.77% 
28.48% 
28.36% 
28.26% 
26.75% 
26.22% 
23.64% 
21.63% 
16.16% 
15.04% 
10.74% 
10.50% 
12.77% 
13.36% 
13.37% 

Year 

1981 
1986 
1988 
1991 
1994 
1996 
1998 

(Percentage) 
Semi- 

DetachedIRow 
Terrace 
53.96% 
52.40% 
49.36% 
5 1.39% 
50.06% 
49.51% 
48.92% 
49.00% 
49.30% 
49.04% 
49.21% 
35.38% 
36.62% 
3 1.74% 
30.53% 
29.89% 
28.92% 
30.98% 

FlatIApartment 

12.19% 
17.19% 
18.38% 
19.10% 
20.97% 
21.69% 
22.41% 
23.20% 
23.88% 
27.00% 
28.99% 
48.46% 
48.34% 
57.52% 
58.97% 
57.34% 
57.72% 
55.65% 

Other 

0.76% 
0.54% 
0.79% 
0.72% 
0.48% 
0.43% 
0.41% 
1.05% 
0.60% 
0.33% 
0.36% 

Source: 
1. Housing Australia 1996: p36 (1981 Census) 
2. Australian Year Book 1991 5.56; Australian Year Book 1992: p6 14 ;Australian 

House 

78.50% 
77.50% 
80.83% 
77.70% 
79.38% 
78.65% 
78.80% 

Semi-Detached, 
Low or Terrace 
HouseITown 

House 
18.70% 
18.40% 
10.20% 
8.00% 
7.91% 
8.08% 
8.80% 

Flattunid 
Apartment 

8.97% 
12.34% 
12.47% 
12.40% 
11.70% 

Other 

2.90% 
4.10% 

2.00% 

0.86% 



1997: 260; Aust~nlimz Year Book 2000: p194 
3.  ABS, B~liMilzg Activity Completed: p37 Census 
Note: 
1.198 1 and 1986 flatlunitlapartment were included in semi-detachedllow or terrace houseltown 
house 

Appendix 23 

Residential Building Types in Hong Kong 

Houses Flats Others 
6.94% 87.34% 5.71% 
5.61% 91.32% 3.06% 

1996 5.94% 91.86% 2.20% 
1997 7.39% 88.19% 4.41% 

Source: 
1. 1996 Popz~lation by Census Hong Kong Main Report: p9 1 
2. Hong Kong Annual Digest of Statistics 1998 edition: p128 
Note: 
1.Flats included housing authority rental flats (A & B types), housing society rental flats, 
housing authority subsidized sales flats, housing society subsidized sales flats and private flats. 
Houses include villas/Bungalows/Modern village houses and traditional village houses. Others 
include staff quarters and non-domestic quarters 

Appendix 24 

Appendix 25 

Small and Medium-Size Businesses in Taiwan, 1992 

Monthly Residential Approval Floor Space, 1989-1 999 

Category 

Agriculture, fishing, livestock, forestry 
Mining and quarrying 
Manufacturing 
Electric, gas and water 
Construction 
Commerce 
Transport, storage, and communications 
Finance, insurance, real estate business services 
Community, social and personal service 
Total 

June 
July 

Source: The World Bank The East Asian Miracle (1993) 

Total 
Enterprises 

3,256 
1,390 

157,965 
186 

28,419 
489,864 

36,897 
30,534 
69,550 

818,061 

Small and Mediumsize 
Business 

Number 

3,171 
1,360 

155,263 
168 

26,456 
475,106 

35,818 
28,263 
69,229 

794,834 

Percentage 
of Total 

Enterprises 
97.39 
97.84 
98.29 
90.32 
93.09 
96.99 
97.08 
92.56 
99.54 
97.16 



SeP 
Oct 
Nov 
Dec 

Appendix 26 

Month 
Jan 
Feb 
Mar 
APr 
May 
June 
July 
Aug 
SeP 
Oct 
Nov 
Dec 

Monthly Residential Approval Units, 1989-1 998 

1717266 
1714407 
1840925 
1858165 

Source: 
1 .CPA, Construction and Planning Stntisticnl Yearbook 1998: 148; 1997: 144 
2 .http://www.cpami.gov.t~/~ann~~h/house//~h88 1 130.htrn 

1996 
1294935 
113 1375 
1341452 
1242110 
1593559 
1702058 
1958052 
1903523 
1711019 
1926532 
1620155 
1988040 

1193922 
1313288 
2068934 
1546443 

(units) 

1997 
1698562 
1724730 
2233279 
1950672 
2165647 
2067956 
2319838 
1864230 
2275508 
2022140 
1768015 
1718686 

Month 
Jan 
Feb 
Mar 
APr 
May 
June 
July 
Aug 
S ~ P  
Oct 
Nov 
Dec 

Month 
Jan 
Feb 
Mar 
APr 
May 
June 
July 
Aug 
SeP 
Oct 
Nov 
Dec 

2796650 
2622720 

1998 
1683729 
1090004 
1674506 
1785402 
1416583 
1187819 
1526398 
1208421 
1698569 
1535466 
1328652 
1458120 

Source: Construction and Planning Administration, Ministry of Interior, Republic of China 

1989 
8632 
5196 
7197 
6283 
7796 
6733 
6276 
8629 
7898 
6424 
8345 
75 17 

1996 
73 16 
6596 
7872 
5275 
8240 
7351 
13127 
8556 
8787 
10248 
9484 
9724 

- 

3191975 
4153524 
3754751 
3378268 

1999 
2187583 
1110225 
1417443 
1450510 
1451621 
1786792 
1567091 
1820327 
1211112 
1199800 
1959697 

1990 
7453 
4837 
6857 
7396 
7644 
704 1 
8845 
8699 
6063 
7479 
8838 
8326 

1997 
9570 
7379 
12774 
11456 
12213 
13358 
15084 
9503 
11343 
10212 
9248 
7464 

- 

1093268 
3680338 
3510268 
3425071 

3028877 
3362342 
3307864 
2700130 

1991 
6539 
5283 
5448 
8489 
10322 
13 822 

13002 
14433 
14751 

1998 
8435 
5966 
8519 
9776 
6987 
6124 
722 1 
5696 
6674 
5899 
4584 
9053 

1999 
5109 
4089 
5157 
3937 
3746 
5232 
5710 
6628 
3468 
4067 
4172 

1992 
17114 
11836 
18359 
20975 
23124 
27859 
3 1207 
24143 
17930 
25555 
22460 
14354 

1993 
15444 
143 62 
19713 
23830 
19154 
22420 
18113 
20450 
20271 
16216 
16729 
16294 

1994 
13060 
9633 
19933 
14515 
14301 
15336 
15087 
17273 
17924 
33762 
21585 
20871 



Appendix 27 

Monthly Outstanding Construction Loans, 198 1-1 993 

Month 

March 

Oct 
Nov 
Dec 

(NT$ Million) 
1982 1 1983 1 1984 1 1985 / 1986 1 1987 
14917 1 19291 1 25077 1 26003 1 29489 1 38497 

Month 

March 

Oct 
Nov 
Dec 
Source: I 

106635 1 126437 1 215669 
Garbook Taiwan: p297-300 Appendix1 

Appendix 28 

Annual Growth Rates of Construction Loans, 1982-1 993 

Month 

June 

(Percentage) 
Month 

Jan 
Feb 
Mar 
APT 
May 
June 
July 
Aug 
Sep 
Oct 
Nov 
Dec 

1982 
27.0% 
40.1% 
31.2% 
18.8% 
16.8% 
25.7% 
14.1% 
2.0% 

16.4% 
27.5% 
25.9% 
30.4% 

1983 
29.3% 
30.7% 
29.5% 
29.0% 
30.5% 
25.2% 
33.9% 
34.0% 
28.3% 
25.8% 
24.2% 
23.7% 

1984 
30.0% 
27.6% 
23.2% 
20.0% 
17.8% 
18.2% 
20.5% 
10.8% 
7.7% 

10.6% 
5.3% 
9.4% 

1985 
3.7% 
6.1% 
5.6% 
7.0% 
6.6% 
7.1% 
9.2% 

15.3% 
15.8% 
15.7% 
20.0% 
18.5% 

1986 
13.4% 
12.6% 
14.8% 
13.2% 
18.5% 
18.7% 
9.3% 
4.0% 
8.6% 

11.6% 
18.5% 
23.3% 

1987 
30.5% 
28.9% 
33.4% 
37.0% 
29.0% 
31.8% 
48.4% 
48.2% 
50.7% 
57.3% 
59.9% 
49.4% 

1988 
50.9% 
64.1% 
63.5% 
66.3% 
67.7% 
75.4% 
70.2% 
75.5% 
79.7% 
79.5% 
66.9% 
76.6% 

1989 
73.6% 
62.4% 
62.0% 
57.6% 
54.9% 
40.6% 
34.7% 
27.2% 
19.1% 
17.5% 
16.4% 
8.7% 

1990 
9.6% 

12.9% 
6.9% 
6.6% 
6.8% 

10.2% 
10.3% 
12.3% 
11.3% 
10.5% 
12.8% 
18.6% 



( ~ e c  1 70.6%1 82.3%1 36.8%1 
Source: Source: 1994 IncEtlstrial Yenrbook Tniwnn: p297-300 Appendix1 

Appendix 29 

July 
Aug 
S ~ P  
Oct 
Nov 

Progress of Volume Control in Local Cities and Counties, 1992 -1998 

38.6% 
47.8% 
54.9% 
58.6% 
66.0% 

103.9% 
98.9% 
98.2% 
93.5% 
87.5% 

(Percentage) 

40.5% 
38.6% 
38.6% 
38.8% 
39.3% 

Local City & 
County 

1 .Taiwan Province 
Taipei County 
I-Lan 
Touyuan 
Hsinchu 
Miaoli 
Taichung 
Changhua 
Nantou 
Yunlin 
Chia-i 
Tainan 
Kaohsiung 
Pingtung 
Taitung 
Hua lien 
Penghu 
Chilung City 
Hsinchu City 
Taichung City 
Chia-I City 
Tainan City 

2. Taipei City 

1992 
City Plan I Volume 

Area (b2) Control Are 1 - I Km2) 

Progress 

3. Kaohsiung City I 141 1 35.52 1 25.19% 
Total Taiwan 1 4394.75 1 2052.51 1 46.70% 
Source: 
l.CPA, Constrtlction & Planning Administration Statistical Yearbook of Taiwan and Fzlchien Area 
Republic of China 1992: p44-45 
2.CPA, Construction & Planning Administration Statistical Yearbook of Taiwan and Fuchien Area 
Republic of China 1998: p52-53 

City Plan 
Area (K.m2) 

Appendix 30 

Progress of Volume Control in Taiwan, 1992-1 998 

Vol~lme 
Control Area 

- 

(Percentage) 
Year ( City Plan Area ( Volume Control 1 Progress 

Progress 

1996 
1997 
1998 

Source: 

Area 
2,049.90 46.64% 



Year 

1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

Year 

1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

Constr-uction and Planning Statistical Yearbook of Taiwan and Fuclzierz Area Republic of Clzina 
1998: p52-53 

Appendix 31 

Residential Completions in Cities and Counties in Floor Space 
( 1 , 0 0 0 ~ ~ )  

Kaohsiung 1 Taichung I Taipei I Chilung I Hsinchu 1 Chia I City 1 Tainan 
City 
1,361.0 
1,275.0 
1,915.0 
1,963.0 
1,677.0 
1,660.0 
1,787.0 
1,675.0 
1,608.0 
1,422.0 
1,480.0 
2,083.0 
3,915.0 
3,073.0 
2,681.0 
2,157.0 
2,490.0 

I Lan 
County 

Tao Yuan 
County 

1,403.9 
868.1 
764.7 
947.9 
822.2 
958.2 

1,222.1 
1,588.0 
1,289.3 
1,399.3 
1,728.4 
1,954.7 
2,853.8 
4,427.5 
2,23 1 .O 
1,833.7 
2,504.9 

Hsin Chu 
County 

396.4 
213.8 
136.0 
121.5 
125.8 
149.9 
225.4 
230.0 
358.7 
458.3 
488.0 
656.2 
746.6 
621.8 
65 1.4 
381.2 
361.9 

City 
501.3 
424.0 
202.5 
311.2 
149.1 
177.4 
165.3 
318.6 
3 14.7 
497.4 
324.2 
536.7 
77 1.9 

1,521.0 
1,296.9 
1,210.5 

439.2 

Miao Li 
County 

City 
156.9 
295.2 
282.1 
210.4 
185.4 
202.5 
391.3 
407.4 
342.6 
425.6 
376.0 
684.9 

1,013.1 
1,049.3 

796.0 
513.8 

1,123.2 

Tai Chung 
County 

1,197.0 
791.6 
998.6 

1,230.3 
1,070.5 
1,002.9 
1,226.3 
1,206.3 
1,625.6 
1,754.2 
2,305.9 
3,818.0 
3,635.3 
3,341.6 
2,434.2 
1,674.8 
1,810.8 

Chung 
Hua 

County 
944.4 
929.7 
811.3 
986.8 
853.8 
580.0 

1,651.6 
1,113.0 
1,036.5 
1,147.7 

927.6 
1,264.6 
1,599.3 
1,517.7 
1,014.7 

772.2 
601.9 

City 
997.2 
942.7 
671.2 
895.6 
89 1.9 
882.2 

1,006.9 
793.6 
820.2 
891.8 

1,053.2 
1,627.0 
1,862.3 
1,737.5 
1,148.9 

712.9 
776.3 

Nan Tou 
County 

253.7 
205.5 
222.2 
207.4 
269.3 
272.4 
346.3 
371.4 
401.1 
363.3 
395.0 
696.3 
939.2 
569.0 
491.5 
294.8 
275.7 

Pintung 
County 

807.4 

County 

Year 

1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 

Chia I 
County 

170.5 
91.0 

140.7 
120.3 
76.3 
86.0 

116.9 
115.7 
134.2 
205.6 
481.8 

1038.0 

Hua Lien 
County 

249.5 
286.4 
311.9 
264.9 
291.6 
306.5 
300.9 
217.5 
208.0 
322.9 
390.4 
592.5 

PenHu 
County 

33.5 
21.5 
59.6 
26.8 
34.7 
40.2 
58.8 
42.9 
42.9 
49.0 
79.3 
89.8 

Tai Tung 
County 

152.5 
206.2 
108.1 
105.4 
119.9 
105.4 
134.0 
146.8 
102.0 
100.5 
208.4 
331.7 

Tai Nan 
County 

647.3 
628.6 
804.1 
700.8 
661.7 
652.1 
870.4 
942.6 
902.8 

1,054.6 
1,682.7 
2,668.4 

Kao 
Hsiung 
County 

1,199.8 
586.5 
686.5 
747.4 
839.4 
737.4 

1,103.9 
930.5 

1,249.2 
1,038.1 
1,258.6 
1,008.6 



5.Monthly Statistics of The Republic of China 1999 v401: p8; Ibid 2000 v408: p8 

Appendix 32 

95.5 
115.7 
92.9 
96.7 

1994 
1995 
1996 
1997 

Population in Cities and Counties 

Year 

894.5 
620.9 
747.3 
348.0 

d 9 2 S  305.5 741.9 

I Lan 
County 

1. Constrtrction and Planning Administration Statistical Yearbook of Taiwan and Fzrchien Area Repzlblic 
of China 1991: p198-199 Table 17-23; Ibid 1998: p340-341 Table 29-23, p175, p178-179, p182, pl86- 
187, p 190- 19 1; 1998 Construction and Planning Statistical Yearbook of Taiwan and Fzrchien Area 
Republic of China: p304-305, p3 10-3 11, p3 16, p322, p328 

3. 1994 Taiwan Industrial Yearbook, Real Estate Industry: p3 15, p307-3 18 
4.Report on The Housing Status Suwey in Taiwan Area, Republic of China 1993:p18 

Tao Yuan Hsin Chu 

643.0 
557.6 
390.4 
278.8 

111.8 

2,787.4 
1,948.5 
1,082.8 
1,069.4 

Kaohsiung 
City 

1,201 
1,263 
1,282 
1,301 
1,319 
1,339 
1,358 
1,374 
1,391 
1,396 
1,406 
1,405 
1,416 
1,426 
1,434 
1,43 6 
1,462 

Pingtung 
county 1 

3 14.1 765.7 

Hsinchu 
City 

292 
292 
297 
3 03 
307 
309 
3 14 
318 
324 
329 
333 
335 
338 
340 
346 
352 
356 

131.0 

762.4 
697.1 
752.6 
717.6 

356.5 
471.2 
279.5 
161.3 

(1,000 Persons) 
Chilung 

City 
352 
352 
352 
35 1 
350 
348 
348 
350 
352 
356 
359 
3 63 
3 65 
369 
3 74 
379 
382 

Chia I City 

253 
253 
253 
253 
254 
255 
256 
256 
258 
258 
259 
259 
260 
261 
263 
263 
263 

Taichung 
City 

63 6 
63 6 
654 
674 
694 
715 
729 
746 
761 
774 
795 
817 
833 
853 
876 
902 
918 

Chung 
Hua 

County 
1,204 
1,204 
1,214 
1,222 
1,227 
1,230 
1,231 
1,236 
1,244 
1,254 
1,265 
1,274 
1,281 
1,288 
1,292 
1,298 
1,301 

Tainan 
City 

62 1 
62 1 
630 
640 
647 
655 
666 
676 
682 
690 
695 
700 
703 
707 
711 
718 
722 

Taipei 
County 

2,508 
2,508 
2,581 
2,655 
2,72 1 
2,793 
2,869 
2,957 
3,033 
3,107 
3,162 
3,223 
3,261 
3,306 
3,355 
3,420 
3,460 

Nan Tou 
County 

532 
532 
534 
535 
535 
534 
533 
533 
536 
539 
542 
545 
546 
547 
546 
547 
546 

Yun Lin 
County 

797 
797 
795 
79 1 
785 
776 
766 
758 
754 
754 
754 
756 
754 
754 
752 
752 
749 



Appendix 33 
Progress of Volume Control in Kaohsiung City, 1986-1997 

year 1 Area I Size Enforced I Accrued 

Year 

1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

Source: 
1 .CPA, Construction and Planning Administration Statistical Yearbook of Taiwan and Fuchien Area 
Republic of China 1991: pl10-111; Ibid 1998: p209 
2.DGBAS, Monthly Statistics of The Republic of China 1999 v401: p8; Ibid 2000 v408: p8; 1983:20; 
1984:20; 1985:20; 1986:20; 1987:20; 1988:20; 1989:20; 1990:20. 

Hua Lien 
County 

361 
361 
361 
361 
3 60 
355 
352 
35 1 
351 
353 
356 
357 
358 
359 
359 
358 
357 

Pen Hu 
County 

104 
104 
103 
102 
101 
99 
98 
96 
96 
95 
95 
95 
93 
9 1 
90 
9 1 
89 

Chia I 
County 

574 
574 
572 
570 
565 
559 
554 
552 
55 1 
555 
557 
563 
5 64 
566 
566 
568 
566 

1986 

1987 

198 8 

1989 

LiTsuNei 

Ta Pin Ting 
Kao Ping 
You Chang 

Ta Shun 

Lin Hai 
Hsiao Kang 
Kan Chian 
Ta Lin Pu 
Tsou Ying 

/yuan chung Kang 143.37 1 16.17% 

Tai Tung 
County 

280 
280 
277 
27 6 
273 
267 
26 1 
257 
257 
256 
255 
256 
255 
254 
254 
253 
250 

Tai Nan 
County 

984 
984 
992 
999 

1,005 
1,006 
1,008 
1,014 
1,025 
1,036 
1,047 
1,059 
1,069 
1,082 
1,089 
1,096 
1,100 

Ku Shan 
Ho Ching 
Yen Cheng 

l ~ a n  Tsu Park 
1 99 1 

1992 

1993 SanMing 
Kao Ping No.2 

Kao 
Hsiung 
County 

1,055 
1,055 
1,064 
1,075 
1,080 
1,081 
1,09 1 
1,101 
1,115 
1,132 
1,147 
1,167 
1,180 
1,194 
1,208 
1,227 
1,227 

(Hectare) 

12.0037 

40.92 
108.75 
187.29 

1.688 

379.936 
75.39 
71.29 

139.59 
530.843 

47.4541 1 16.50% 
Wan Tsu Nei 
Techinical College 

Wu Chia 
Hotel School 
Nan Tsu 
Nei Wei Pei 
Tu Ku 

Chian Cheng 

Progress 
(Percentage) 

0.08% 

0.37% 
1.13% 
2.44% 

2.45% 

5.11% 
5.64% 
6.14% 
7.12% 

10.83% 
389 

64.01 
165.83 

13.56% 
14.01% 
15.17% 

240.11 24 
345.14 

1994- 
1997 

24.86% 
27.28% 

Chen chin, Hsin Hsien, Ling Ya 
Other Places 

895.64 

8696.898 

39.12% 

100.00% 



Source: Kaohsiung City Government 1993, Announcement Document No. (93)37352: p4 

Appendix 34 

Residential Approvals in Cities and Counties 
11 -000 M ~ )  

Year 

1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

Source: 
1. CPA, Residential Information Qz~arterly IS' Quarter 1999: p66, p67 
2. CPA, Constrziction and Planning Administration Statistical Yearbook of Taiwan and Fuchien Area 

Republic of China 1998: p150, p174, p182, p184, p186, p188, p190, p194 
3. CHCII, IncEt~strial Yearbook Real Estate Indz~stry 1994: p3 13, p315, p316, p317 
Note: a: Residential approval did not include residential unit with store 

/ 

Hsinchu 
City 

56.9 
144.5 
182.9 
200.3 
2 10.3 
281.6 
206.3 
27 1 .O 
220.2 
422.0 
720.5 

1068.2 
1118.1 
715.5 
955.8 
32 1.2 
419.8 

Kaohsiung 
City 

852 
798 

2826 
1205 
1559 
206 1 
1440 
1876 
1727 
2642 
4254 
4378 
3132 
2030 
1759 
3166 
1627 

Chunghua 
County 

806.8 
835.1 
732.0 

1063.8 
2006.8 

896.3 
1172.7 
1740.7 
1077.3 
1121.0 
1765.5 
1221.2 
1155.4 
745.5 
581.8 
360.5 
204.6 

Year 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

Chia I 
City" 

85.3 
127.4 
130.0 
129.2 
156.0 
252.5 
327.0 
318.3 
273.2 
254.1 
335.7 
223.5 
215.3 
136.7 
81.2 

139.6 
119.5 

I Lan 
County 

190.2 
229.6 
192.5 
198.0 
250.4 
332.0 
281.3 
288.1 
486.7 
542.1 

1334.2 
635.5 
656.0 
687.7 
481.7 
686.2 
288.9 

Taichung 
City 

289 
483 
402 
444 
761 
973 
949 
872 
987 

3192 
6219 
3096 
2821 
2548 
1916 
3304 
1762 

Taoyuan 
County 

689.1 
568.0 
901.4 
868.8 
961.2 

1762.4 
1383.6 
960.2 
935.2 

1285.1 
3493.3 
7029.4 
5435.1 
3293.0 
1897.7 
2150.9 
2759.1 

Nantou 
County 

91.4 
91.3 

113.5 
174.7 
330.1 
306.7 
424.8 
391.0 
352.4 
560.8 

1163.4 
704.2 
715.2 
455.2 
391.9 
440.4 
352.1 

Tainan 
City 

272.3 
258.8 
515.4 
498.1 
799.5 

1059.8 
1034.0 
787.7 
340.1 
582.0 
865.2 
632.1 
587.6 
563.7 
948.8 

1666.2 
898.4 

Miaoli 
County 

241.0 
216.0 
221.0 
212.1 
250.3 
450.7 
420.3 
441.4 
462.9 
431.4 
891.2 

1091.8 
679.2 
702.4 
544.4 
715.3 
514.1 

Hsinchu 
County 

182.7 
91.0 
98.8 

297.9 
175.4 
198.9 
408.2 
296.9 
495.2 
93 1.9 

13 16.0 
865.5 
539.9 
351.8 
376.4 
209.0 

61.8 

Yunlin 
County 

236.6 
335.6 
312.7 
375.7 
254.3 
416.4 
443.2 
462.9 
496.1 
5 63.4 

1240.7 
1554.7 
1499.4 
1389.1 
976.4 
476.4 
553.3 

Taipei 
Countya 

1131.1 
1247.6 
1218.5 
926.9 

1763.8 
2987.7 
3273.5 
3252.6 
4078.7 
2288.6 
3285.1 
2504.7 
2847.5 
1553.2 
1350.3 
1479.9 
1262.6 

Pingtung 
"ounty 

333.3 
448.0 
436.4 
484.0 
536.9 
679.7 
805.5 
709.C 
773.7 

1487.3 
1595.9 
1660.2 
1610.0 
950.4 
797.9 
863.5 
507.6 

Taichung 
County 

1545.2 
914.1 

1036.5 
1153.3 
1108.2 
1446.3 
1312.3 
1431.9 
1654.5 
1943.5 
2451.8 
2978.1 
3406.2 
2115.9 
2293.5 
2962.1 
2293.6 

\ - I  - 

Chilung 
City 

307.3 
144.4 
170.9 
132.8 
113.4 
351.1 
218.7 
853.9 
408.4 
762.4 

1855.8 
1819.6 
1383.3 
934.1 
180.7 
265.9 
238.3 



Appendix 35 
Total Approvals in Cities and Counties 

Year 

- - 
(1,000 m2) 

Taipei city/  Kaohsiung I Taichung I Taipei I Chilung l~s inchu  1 Chia I city1 

Hualien 
County 

315.6 
385.6 
280.6 
367.4 
258.8 
302.9 
241.0 
174.9 
204.5 
339.9 

1018.0 
633.8 
528.9 
352.2 
206.0 
215.3 
184.3 

Year 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

City I 
1486.51 

Penhu 
County 

17.9 
50.5 
16.1 
20.1 
26.0 
36.8 
35.8 
37.5 
37.9 
78.0 

116.5 
70.4 
91.4 
87.1 
64.4 
90.5 
98.1 

Chia I 
County 

597.3 
332.6 
160.0 
161.9 
505.2 
237.3 
320.6 
278.2 
580.4 
431.5 
892.7 
880.0 
717.1 
599.7 
343.0 
432.3 
357.4 

City 
1625.3 
2383.3 
1444.7 
1516.7 
2469.7 
2992.7 
4322.6 
4625.6 
3918.5 
6249.7 
7303.6 
4391.6 
3973.1 
3230.1 
275 1.7 
4211.2 

Taitung 
County 

197.1 
172.1 
172.2 
224.6 
153.3 
172.3 
190.1 
130.6 
105.0 
277.5 
449.2 
290.6 
372.5 
228.9 
105.8 
133.5 
96.8 

Tainan 
County 

644.9 
789.2 

1284.1 
638.3 
633.8 
670.2 
804.7 
844.7 

1399.7 
2762.8 
3922.0 
5598.8 
4119.2 
3562.1 
1844.5 
2035.6 

885.9 

County 
2687.4 
2940.1 
3192.5 
3014.4 
4238.9 
5067.8 
5392.4 
8196.1 
6538.1 
9065.8 

13050.8 
9789.2 

10599.2 
7733.5 
7129.6 
7277.5 

Kaohsiung 
County 

227.0 
877.4 
887.0 
810.4 
757.4 

1055.8 
922.9 
921.3 
822.0 

1088.9 
1161.6 
1203.7 
990.5 
79 1.7 
832.7 
822.7 
963.1 

City lcity 
460.21 93.91 

Tainan 
City 

868.5 

1 1998 1 3383.01 2545.91 2774.81 8644.61 482.61 698.3 1 380.21 1638.7 
Source: CPA, Construction and Planning Administration Statistical Yearbook of  Taiwan and Fzichien - 

Area Republic of China 1998: p194 

Changhua 1 Nantou I 
(1,000 m2) 

County I County 
1141.41 382.5 

Year 

1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 

Pingtung 
county 

742.6 
756.7 
723.5 
640.0 
766.3 

103 1.9 
1192.3 
1055.6 
1153.6 
1893.6 

Ilan 
County 

364.8 
488.2 
414.4 
443.2 
453.6 
583.2 
449.5 
483.0 
738.7 
898.5 

Taoyuan 
County 

1394.9 
1611.8 
2087.1 
1747.3 
2319.5 
3803.0 
3695.7 
4175.0 
4751.3 
5803.0 

Hsinchu 
County 

412.7 
270.7 
571.2 
581.3 
465.4 
816.8 
783.7 
673.1 
861.3 

1372.5 

Miaoli 
County 

352.8 
485.1 
547.8 
558.7 
489.4 
747.0 
703.8 
849.7 
763.8 
773.2 

Taichung 
County 

2008.3 
1457.1 
1759.2 
1975.5 
1887.6 
2371.7 
2187.1 
2106.0 
2340.C 
3066.1 



Appendix 36 

Year 

1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

Residential Approvals, Completions and Population in Taipei City, 1968-1 998 
(1,000 M ~ ,  1,000 Persons) 

Yunlin 
County 

357.7 
556.5 
557.7 
725.1 
617.7 
784.1 
788.8 
800.9 
757.0 
767.0 

1907.8 
2272.0 
2286.5 
2119.0 
1533.8 
1259.9 
1353.4 

Year 

1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 

Source: 

Taitung 
County 

248.9 
214.5 
218.5 
297.9 
208.3 
208.8 
247.8 
180.4 
182.1 
427.7 
841.5 
655.2 
785.7 
516.8 
315.7 
435.8 
323.9 

1. Taipei City Government, The Statistical Abstract of Taipei City 1985: p400 Table 118; p424 Table 120 
2. The Statistical Abstract of Taipei City 1999: P440 Table 159; p456 Table 163 
3. The Statistical Abstract of Taipei City 1999: p70 Table 16 

Approval 
( m 2 )  

2686 
1377 
1485 
3477 
2283 
3687 
1503 
4732 
4320 
3094 
3795 
3498 
463 1 
677 1 
5120 
4140 

Kaohsiung 
County 

1014.3 
1346.9 
1221.8 
1121.8 
1024.5 
1421.7 
1245.6 
1336.1 
1233.2 
1432.8 
1570.9 
1654.3 
1361.8 
1207.1 
1237.3 
1251.4 
1412.8 

Chiai 
County 

676.2 
416.9 
284.7 
379.4 

1496.3 
783.2 
510.7 
676.1 
755.7 
813.0 

1633.9 
1446.6 
1089.0 
1105.8 
925.1 
877.2 

1131.9 

Hualien 
County 

423.8 
519.0 
477.9 
567.1 
439.1 
520.3 
497.8 
372.7 
330.2 
529.1 

1390.9 
1015.7 
852.5 
561.4 
564.0 
664.1 
821.5 

Tainan 
County 

1141.6 
1569.2 
2138.6 
1361.8 
1238.9 
1405.7 
1765.2 
1665.4 
2039.4 
4273.7 
6036.4 
7260.7 
5171.0 
4443.3 
2409.0 
3114.1 
2739.8 

Penghu 
County 

42.9 
90.1 
44.2 
79.9 
52.9 
83.3 
79.0 
87.2 
84.4 

151.0 
173.9 
193.8 
191.2 
187.3 
147.9 
185.7 
164.0 

Completion 

1592 
1716 
1649 
185 1 
2474 
2092 
2262 
3046 
2927 
3918 
3578 
3033 
343 8 
4119 
3492 
4121 

Population 
(1,000 

Persons) 
1,604.5 

1,839.6 

2,003.6 
2,043.3 
2,089.3 
2,127.6 
2,163.6 
2,196.2 
2,220.4 
2,271.0 
2,327.6 
2,388.4 

Year 

1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

Approval 
( m 2 >  

3255 
3306 
2180 
2253 
2203 
2159 
1998 
1787 
2684 
3726 
1634 
11 67 
782 
1301 
1722 

Completion 
( m 2 )  

4329 
3452 
2820 
2106 
1599 
1928 
1877 
125 1 
1269 
1355 
1761 
1983 
1759 
1847 
1552 

Population 
(1,000 

Persons) 
2,449.7 
2,507.6 
2,575.2 
2,637.1 
2,681.9 
2,702.7 
2,719.7 
2,718.0 
2,696.1 
2,653.2 
2,653.6 
2,632.9 
2,605.4 
2,598.5 
2,639.9 



Appendix 37 

Source: 
1. CHCII, Industrial Yearbook Taiwan Area, Real Estate Industry 1982: p68-76 
2.Ibid 1983: p237-245; Ibid 1985: p263-279 
3.CPA, Construction and Planning Statistical Yearbook of Taiwan and Fz~chien Area Republic 
of China 1992: p44-45; 1993: p38-339; 1994: p40-41; 1995: p52-53; 1998:.p52-53 
4. Ministry of Interior, Statistical Yearbook of Interior 1997 Republic of China: p341-343 
Note: 
The data of 1996 is estimated by the average of the data of 1995 and 1997 

Progress of Volume Control in Taipei and Kaohsiung Cities, 1974-1 998 
(Percentage) 

Appendix 38 

Year 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1983 
1985 
1986 
1987 

Construction and Development Loans, 1980-2000 

Taipei 
0.65% 
3.26% 
5.21% 
5.86% 
8.47% 

11.08% 
12.38% 
20.85% 
46.58% 

83% 
100% 
100% 

(NT$ Million) 

Taipei 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 

Year 

1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 

Kaohsiung 

0.08% 
2.45% 

Kaohsiung 
13.56% 
16.17% 
16.17% 
17.17% 
25.19% 
39.12% 
88.09% 
87.71% 
93.13% 
98.54% 

100.00% 

Year 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 

Source: 
1. The Central Bank of China, Financial Statistics Monthly Taiwan District The Republic of 
China Sep 2000: plOO Table 17, p91 Table1 6, p86 Table 16; Ibid Dec 1991 : p84 Table 14, p 100 
Table 17, p9 1 Table 16 
2. CHCII, Indz~strial Yearbook Real Estate Indz~stiy 1994: p297-300 Appendix 1 

Construction 
Loan 

11 745 
14439 
18826 
23279 
25463 
30162 
37179 
55531 
98077 

106635 

Development 
Loan 

54877 
63351 

Year 

1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Construction Loan 
ppp 

126437 
215669 
345224 
462937 
537281 
471119 
408057 
445570 
538817 
518144 
479082 

Development 
Loan 
66079 

117655 
272427 
630819 
714803 
629256 
514012 
54987 1 
609267 
587204 
573990 



Appendix 39 
Development, Housiiig, Construction and All Loans, 1978-2000 

Appendix 40 

Year 

1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

Source: 

New establishments of Civil Engineering and Building Construction Businesses, 

1. The Central Bank of China, Financial Statistics Monthly Taiwan District The Repzrblic of 
China Sep 2000: plOO Table 17, p91 Tablel6, p86 Table 16; Ibid Dec 1991: p84 Table 14, 
plOO Table 17, p91 Table 16 

2. CHCII, Industrial Yearbook Real Estate Indzutryl994: p297-300 Appendix 1 
Note: 
a: Includes land to construction companies, other industries and individuals for the purposes of 
construction and land development; All development loans in 1978-1 987 were estimated by 
(All development loan in 198 8lGeneral loan excluding government agency in 198 8)*General 
loan excluding government agency in 1978-1 987 
b: Housing loans in 1978-1987 were estimated by (Housing loan in 1988lTotal individual loan 
in 1988)*Individual loans in 1978-1987 
c: Loans for construction industry 

Development 
(Million NT$) 

11589 
13462 
17199 
18764 
21972 
25 127 
28098 
29954 
33238 
39619 
54877 
63351 
66079 

117655 
272427 
630819 
714803 
629256 
514012 
549871 
609267 
587204 
573990 

(Include Installation) 
141b 

(Business Unit) 

(NT$ Million) 
Housing Loan 

"Million NT$) 
35686 
47265 
6448 1 
68532 
89528 

112387 
137579 
172611 
220603 
288005 
41 5200 
490900 
536700 
667300 
888471 

1032875 
1373699 
1695982 
1959700 
2227434 
2340797 
2445907 
247773 1 

Year Civil Engineering I Building Construction I 

Construction 
(Million NT$)' 

11745 
14439 
18826 
23279 
25463 
30162 
37179 
5553 1 
98077 

106635 
126437 
215669 
345224 
462937 
537281 
471119 
408057 
445570 
538817 
518144 
479082 

All Loans 
(Million) - 

470186 
544650 
693599 
760369 
903567 

1033218 
1146106 
1221410 
1354803 
1592959 
2215397 
2857725 
3141678 
3881184 
4916138 
5652069 
672749 1 
7383950 
7861661 
9289204 

10402849 
11286592 
11619802 
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