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Abstract 
This thesis is a collection of three empirical studies focusing on resource misallocation 

among firms in Sri Lanka’s manufacturing sector, based on a new firm-level dataset from Sri 

Lanka’s Annual Survey of Industries (ASI) from 1994 to 2017. The first paper investigates the 

effect of resource misallocation induced by firm-specific distortions on aggregate productivity 

and long-run total factor productivity (TFP) growth. The second paper compares the 

misallocation of industrial land among firms to that of physical capital. The third paper 

examines the differences in resource misallocation and productivity losses between 

unincorporated and incorporated firms. 

 Despite reforms and increasing capital investments, prior to 2015, productivity growth in 

Sri Lanka’s manufacturing sector had been declining for over two decades. Against this 

backdrop, the first paper investigates the effect of misallocation induced by firm-specific 

distortions on aggregate productivity and long-run TFP growth (Kumari et al., 2021). Using 

ASI data from 1994 to 2015 and the model of Hsieh and Klenow (2009), we show that the 

aggregate level of manufacturing productivity could be boosted by 102% when misallocation 

is eliminated. In addition, we find that the allocative efficiency exhibits a declining trend over 

time, and this rising misallocation could explain 55% of the manufacturing TFP growth 

slowdown in Sri Lanka during the 22-year period. We further suggest that misallocation among 

large firms contributed more to the rising manufacturing misallocation over time compared to 

that among small firms. Also, output distortions are highly correlated (0.85) with increasing 

aggregate manufacturing misallocation. Comparatively, capital distortions are only mildly 

correlated (0.11) with misallocation. These findings suggest that output distortions largely 

contribute to the rising misallocation over time. Finally, we suggest some policy and 

institutional sources of misallocation in Sri Lanka. Our results reveal that, after the 

liberalisation reform of the late 1970s, misallocation has been a mechanism underlying the 

growth slowdown of many emerging economies. 

Imperial colonisers, under certain conditions, left a legacy of extractive institutions, which, 

in turn, cause imperfect markets. Imperfect markets, for their part, lead to considerable 

efficiency losses in factor allocation. Sri Lanka is such an example, with land inequality ranked 

among the top globally. Hence, in the second paper, we compare the contribution of land 

misallocation across firms to aggregate TFP losses to that of capital. Using ASI data from 1994 

to 2015 and a model that incorporates land as an additional production factor, the paper finds 

that land distortion, relative to that of physical capital, exhibits greater variance across firms 
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and positive covariance with firm size. Consequently, the aggregate TFP gain from removing 

land distortion is 21%, which is significantly higher than that from removing capital distortion, 

which is only 4%. Our finding is consistent with the existing evidence showing that accessing 

industrial land is the major binding constraint to growth and economic transformation in Sri 

Lanka. Hence, land distortion can be a greater barrier to industrialisation and development than 

capital distortion, although land is abundant relative to capital in developing countries. 

Incorporation is an important legal institution that has a fundamental economic impact. 

Unincorporated firms are usually less productive than incorporated ones due to unlimited 

liability and progressive tax schedules. The third paper investigates the effect of incorporation 

status on misallocation across firms using a static model and ASI data for 2005-2017. Our 

findings suggest that misallocation is severe in unincorporated firms, as indicated by a 132% 

improvement in TFP if misallocation were eliminated in those firms, relative to only a 90% 

improvement in TFP of incorporated ones. Also, counter-factual analyses suggest that TFP 

gains from removing output and capital distortions in unincorporated firms are 109% and 36%, 

respectively. For incorporated firms, however, those gains are only 83% and 17%, respectively. 

Another regression analysis suggests that the greater misallocation across unincorporated firms 

is partly due to their stronger positive relationship between firm-specific distortion and 

productivity than that of their incorporated counterparts. This stronger positive relationship 

leads to greater misallocation within unincorporated firms because more productive firms 

would face greater degrees of distortions; hence, they become smaller than their optimal sizes. 

Our findings provide innovative evidence on the relationship between incorporation and 

misallocation and lay an important empirical foundation for further empirical and theoretical 

analyses. 
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CHAPTER 1: Introduction 
 

1.1 Background 
This thesis is a collection of three empirical studies focusing on resource misallocation 

among firms and productivity losses in Sri Lanka’s manufacturing sector. Misallocation occurs 

when resources are allocated from firms with greater marginal revenue to those with less, which 

lowers the aggregate total factor productivity (TFP) and output. We study misallocation under 

three different topics. The first paper investigates the effect of resource misallocation induced 

by firm-specific distortions on aggregate productivity and long-run TFP growth. The second 

paper focuses on the misallocation of industrial land among firms by comparing it to that of 

physical capital. The third paper examines the differences in resource misallocation and 

productivity loss between unincorporated and incorporated firms. 

Huge per-capita income differences among countries are mainly attributed to the 

differences in TFP across those countries (Caselli, 2005; Restuccia and Rogerson, 2017). Low 

technology diffusion and misallocation at most disaggregated levels lower the aggregate 

productivity or TFP (Hsieh and Klenow, 2009). The literature on misallocation across firms 

and aggregate productivity loss is diverse and growing, both from the perspectives of 

developed and developing countries. Misallocation may originate from firm-specific 

distortions, either in output or in production factors (Restuccia and Rogerson, 2017). Output 

distortions are mostly related to size-dependent policies (Bento and Restuccia, 2017; Guner et 

al., 2008; Hopenhayn, 2014). The studies on the latter largely focus on misallocation of 

capital,1  labour,2 and agricultural land.3 Also, there are some other studies on observable firm 

characteristics and misallocation.4 The literature suggests that the policies and institutions 

generating misallocation are rampant in many poor developing countries, which prevent these 

countries from achieving their optimal output (Restuccia, 2019).  

Against this backdrop, Sri Lanka’s macroeconomic performance, policies and institutions 

present an interesting case study of misallocation. At the time of independence from Britain in 

 
1 For examples on capital misallocation, see: Caballero et al. (2008); De Mel et al. (2008); Song et al. (2011); 
Midrigan and Xu (2014); Gopinath et al. (2017); Ranasinghe and Restuccia (2018); and Wu (2018).  
2 For examples on labour misallocation, see: Bloom et al. (2012); Caselli and Gennaioli (2013); Bai and Cheng 
(2016); Hsieh et al. (2019); López and Torres (2020); and Ranasinghe (2020). 
3 For examples on misallocation of agricultural land, see: Chen (2017); Restuccia and Santaeulalia-Llopis (2017); 
Adamopoulos and Restuccia (2020); and Le (2020). 
4 For examples on firm characteristics and misallocation, see: Alfaro and Chari (2014); Calligaris (2015); Dogan 
et al. (2013); Feng (2018); and Svejnar et al. (2018). 
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1948, Sri Lanka was an open economy (Rajapatirana, 1988). Even during the first decade after 

the independence, the country maintained an open market economy policy with a liberal trade 

and foreign direct investment policy regime. However, the development of manufacturing was 

not a policy priority during this period (Atukorala, 2021). The newly elected government in 

1956 changed its focus to import substitutional industrialization. Since then, Sri Lanka adopted 

a strictly closed economy policy, which was supported by a stringent system of exchange, 

import and export controls favouring import substitution (Kelegama, 2000). Also, the 

enactment of The Business Acquisition Act in 1971 allowed the government to takeover private 

businesses, without compensation (Atukorala, 2021). In late 1977, however, the country 

switched to an open economy policy, adopting a flexible exchange rate system and dismantling 

most of the exchange and import controls (Lakshman, 1997; Rajapatirana, 1988). Since 

opening up, the economy has undergone a structural transformation, evolving from an 

agriculture-based economy to a manufacturing and services-based economy (Athukorala, 

2017). In order to promote export-oriented industrialisation, special export processing zones 

were set up first under the Greater Colombo Economic Commission, and then, under its 

successor, Board of Investment. Similarly, to utilise the advantage of the quotas allocated to 

Sri Lanka under the Multi-fibre Agreement and to decentralise the industrial base, 100 garment 

factories linked to the export market were set up across the country in early1990s. However, 

despite the structural transformation in the economy, the manufacturing sector’s contribution 

to the GDP continues to stagnate; for the past six decades, the manufacturing sector has 

comprised less than 20% of the country’s GDP (World Bank, 2020b). 

Following its liberalisation, Sri Lanka’s manufacturing sector experienced a high rate of 

TFP growth (Athukorala and Rajapatirana, 2000). Although Sri Lanka has oscillated between 

protectionist and liberalisation policies during the post-reform period (Athukorala and 

Rajapatirana, 2000; IMF, 2018; Kelegama, 2000), the liberalisation strategy continued to 

dominate and led to increasing capital investments in manufacturing. Surprisingly, in spite of 

the capital accumulation, since the 1990s, manufacturing TFP growth has continued to decline 

(IMF, 2018). This poses a serious question as to why TFP growth has been losing its momentum 

since the 1990s, even though the liberalisation reform program was still ongoing during the 

1990s. Additionally, the three-decade-long war came to an end in 2009. Therefore, it is 

important to ask whether more factors of production had been disproportionately allocated to 

less productive firms, thus leading to inefficiency and declining TFP growth, both of which 

prevented Sri Lanka from achieving its optimum output.  
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Compared to physical capital, access to industrial land is a key binding constraint to growth 

and economic transformation in Sri Lanka (Center for International Development, 2018). More 

than 80% of Sri Lanka’s land is state-owned and governed by the disconnected institutional 

structure (Gunasekara, 2020), leading to fragmented land administration and an inefficient land 

market (World Bank, 2017). Among 187 economies, Sri Lanka is ranked at the lowest decile 

in the quality of land administration index (World Bank, 2020). This evidence raises the 

question of whether Sri Lanka’s extractive land policies and institutions, which are legacies of 

its former colonial government, have led to more land misallocation across firms than capital 

misallocation, thus resulting in a reduction of the aggregate productivity and output.  

Furthermore, most of Sri Lanka’s businesses operate as unincorporated entities. In 

particular, sole proprietorship is the most common form of registration, accounting for around 

60% of all registered firms in Sri Lanka (Advocata, 2020). In particular, the policies and 

institutions governing firms in Sri Lanka generate more misallocation within unincorporated 

firms, limiting their access to capital (Thilakaweera, 2016; Wijewardena, 2021).  Also, like in 

many other less developed countries, family-owned firms in Sri Lanka are unlikely to employ 

professional management, which leads to inefficiency due to inadequate delegation of decision-

making (Grobovšek, 2020). Instead, top managerial positions are usually reserved for those 

who have family ties rather than those who possess qualifications and competencies 

(Ekanayake and Hewa Kuruppuge, 2017; Nanayakkara, 2004). Additionally, the impacts of tax 

laws are different depending on the incorporation status of the firms. Sole proprietors in Sri 

Lanka pay individual income tax, and partnerships are subject to partnership law. Private 

limited liabilities and public limited liabilities, on the other hand, pay corporate taxes. The 

individual income tax schedules are progressive, whereas corporate income tax rates are mostly 

flat (IRD, 2019). Hence, more efficient and profitable unincorporated firms are subject to 

higher income tax rates than their less efficient counterparts, which may lead to more 

misallocation within the unincorporated firms.  

Given this background, the central theme of this thesis is to quantitatively and qualitatively 

investigate market distortions, misallocation and their impact on the aggregate TFP of Sri 

Lanka’s manufacturing sector under three different dimensions. Particularly, the thesis focuses 

on misallocation and long-term productivity growth slowdown, industrial land misallocation 

relative to physical capital misallocation and the impacts that misallocation and incorporation 

status have on the aggregate productivity loss. 

 



Chapter 1 
INTRODUCTION 

 
 

4 
 

1.2 Conceptual Framework and Data 

1.2.1 Conceptual Framework 

 This thesis mostly adopts the canonical Hsieh and Klenow (2009) framework, with the 

modifications necessitated by each chapter. The model derivation and its modifications are 

discussed in detail in respective chapters. This section provides an intuitive, working 

mechanism of this standard model. We mainly follow Chen (2015), with some marginal 

modifications.  

 We consider a model economy that consists of only two monopolistic, competitive firms. 

We assume that those firms have K  units of capital in total. The output Y  is assumed to be 

produced by using capital only according to a constant return to scale technology in each firm:

,  1, 2i i iY A K i= = , where A  is physical productivity denoted by   TFP or TFPQ . The 

monopolistic competition between two firms is featured with the output aggregator in Dixit-

Stiglitz fashion: 
1 1 1

1 2 ,Y Y Y

σ
σ σ σ
σ σ
− − − 

= + 
 

 where σ  is the elasticity of substitution, and it also 

reflects the degree of competition between the two firms. The output or GDP of this economy 

is aggregated over the value-added of these two firms. Hence, 1 1 2 2 ,PY PY PY= +  where the final 

output, Y , can be chosen as the numeraire and P  is normalised to 1. 

 Monopolistic competition implies that each firm faces a downward sloping demand curve 

for its product: 
1/

.i
i

YP P
Y

σ
 

=  
 

 The revenue, or the value-added, of each firm can be written as 

( )
1 1 1 1

,i i i i iPY PY Y PY A K
σ σ

σ σ σ σ

− −

= =  which is a function of input .iK  Suppose a profit 

maximising firm faces the firm-specific tax rate on factor income .iRK  Maximising profit 

( )1 ,  1, 2i i i iPY R K iτ− + =  over iK  gives rise to the first-order condition: 

( ) ( )1 ,
iK i iVMP K R τ= +  where the value of marginal product 

( ) .i i
Ki

i

PY
VMP

K
∂

=
∂

 Since, 
iKVMP  

is positively proportional to 
1 1

,i iA K
σ
σ σ
−

−
 it is downward sloping in iK . Suppose a benevolent 

government attempts to achieve the aggregate production efficiency by maximising GDP 

subject to the monopolistic, competitive market structure and resource constraint 1 2 .K K K+ =  

Obviously, the optimality condition requires 
1 2K KVMP VMP=  (or equivalently, equal revenue 
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productivity ,iTFPR  as ).
1 i

i i
i K

i

PYTFPR VMP
K

σ
σ

= =
−

 In a decentralised economy, the 

production efficiency is achieved if, and only if, there are no tax rate dispersions across firms; 

that is 1 2 .τ τ τ= =  Hence, the tax rate dispersion ( )ivar τ  leads to additional productivity loss 

aside from the welfare loss caused by the distortionary tax τ  itself. 

 In this model economy, the resource misallocation between monopolistically competitive 

firms causes the efficiency loss. To be specific, the loss originates because the low-tax firm 

can charge a lower price on its product, thus stealing business from its high tax rival. The size 

of efficiency loss therefore relies on two factors: (1) the dispersion of tax rate across firms and 

(2) the elasticity of substitution between the firms’ products. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.1 Tax rate dispersion and production efficiency loss. 
Source: Chen (2015, p123). 

 

 The above idea is illustrated in Figure 1.1. The social optimal allocation is determined by 

the intersection point between 1VMP  and 2VMP . In a decentralised economy, this can be 

achieved by setting 1 2.τ τ=  If 1 2 ,τ τ≠  monopolistic competition gives rise to allocation, where 

1 2.VMP VMP≠  In the case of 1 2 ,τ τ>  a high-tax firm (or a low tax firm) is smaller (or bigger) 
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than the social optimal size, which is referred to as resource misallocation. Although the 

resource allocation is Pareto optimal,5 potential gains in GDP/productivity could still be 

achieved by reallocating a certain amount of K  from firm 2 to firm 1. The production 

efficiency loss can be measured by the area of 21 1
( ( )) ( )

2 2
ABC BC BC ctg A BC ctg A∆ × × ∠ = ∠

,6 

where 2 2
1 2[ ( )]  ( )BC R varτ τ τ= − ∝  and ( )   ,

iKctg A slope of VMP σ∠ ∝ ∝ where " "∝ , 

denotes ‘to be proportional to’.    

 In a more general setting with more than two firms, we can go even further with particular 

assumptions and prove 1 ( (1 )),
2

e
ilogTFP logTFP var logσ τ−

= − +  where TFP is the aggregate 

total factor productivity and eTFP  is the TFP   without tax rate dispersion. The intuition is: (1) 

bigger ( )var τ ⇒  more tax rate dispersion ⇒  more resource misallocation ⇒  more efficiency 

loss or (2) higher σ ⇒  products are more substitutable ⇒  more business-stealing by the low-

tax firm ⇒  more resource misallocation from the high-tax firm to the low-tax firm ⇒  more 

efficiency loss. 

 At this juncture, a query may arise regarding the relationship between the problem of GDP 

maximisation set out above and the theory of optimal taxation. To see this, we suppose 

1 1 1

1 2Y Y

σ
σ σ σ
σ σ
− − − 
+ 

 
 is actually the social welfare function (or the utility function of homogeneous 

consumers). In a standard Ramsey optimal taxation setting, the problem of government can be 

written as  

 { } ( ) ( )
1 1 1

1 1 2 2
1 2 1 2, , ,

max
A K A K

K K

σ
σ σ σ
σ σ

τ τ

− − − + 
 

  (1.1) 

 ( )
1 2

1 1 2 2

1 2

      
. . ,

K and K in monopolistic competitive equilibrium
K K R Ts t

K K K
τ τ


 + ≥
 + ≤

  

 
5 We cannot increase 1Y  without reducing 2Y , given the resource constraint on .K   
6 In our analysis, we ignore the simultaneous upward shift of ( 1, 2)iVMP i =  curves because Y increases when 

the disparity between 1τ  and 2τ  is eliminated. This simplification makes the implication of ABC∆  more 
straightforward. 
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where T  is the tax revenue requirement of the government. In partial equilibrium, where R  is 

taken as exogenous to Ramsey problem in equation (1.1), one can prove that the optimal 

taxation is characterised by 1 2 .τ τ τ= =    

1.2.2 Data 

For the empirical analyses, we use Sri Lanka’s manufacturing sector firm-level-survey data 

at a four-digit industry level from 1994 to 2017 from the Annual Survey of Industries (ASI) 

1995-2018. The Department of Census and Statistics of Sri Lanka (DCS) conducts the ASI 

annually. The ASI covers all industrial firms with five or more persons engaged. All firms with 

100 or more persons are fully enumerated, whilst firms with 5-99 persons are covered by a 

sample. Usually, the ASI extends to the entire country, and the DCS’s census is used to design 

the ASI’s sample frame.7  

The ASI is the main source of industrial statistics for the formal manufacturing sector in 

Sri Lanka. It contains information under four main industry divisions: mining and quarrying; 

manufacturing; electricity, gas, steam and air conditioning supply; and water supply, sewerage, 

waste management and remediation activities. For our study, we only consider the 

manufacturing subcategory, which has around 120 industries at the four-digit United Nations’ 

International Industrial Classification level, comprising around 14,000 firms per year.8 The 

ASI provides  firm-level  statistical information related to value of production, value of 

intermediate input, value-added, salaries and wages, employment stock, value of capital stock 

with disaggregation and some other firm characteristics, such as entry year, location and the 

ownership structure.9 

The cross-sectional dataset for the sample period from 1994 to 2017 initially has around 

280,000 observations. However, all estimations in the study are based on the cleaned-sample 

dataset, as discussed in each chapter. The ASI dataset has hardly been used in previous studies 

 
7 The industrial sample frame generated from the Census of Industry 1983 was used to conduct the ASI from 1984 
to 2003. The frame, prepared by using the 2003 Census of Industries, was used for the ASI from 2004 to 2012. 
The Economic Census conducted in 2013/14 was the base for the new frame of industries, which was used for the 
ASI from 2015 to 2016. The ASI for any given year contains data and information for the previous year. 
8 During our sample period, there were three revisions of industrial classifications for industry allocation. Hence, 
to enable the comparability across years, data compiled before 2015 under the United Nations’ International 
Industrial Classification Revision-2 (1995-2002) and Revision-3.1 (2003-2013) are reclassified with Revision-4, 
the latest classification. 
9 Entry year and ownership information are available only from the 2006 survey. 
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at its most narrowly defined four-digit industry levels, which covers all manufacturing firms 

over two decades.  

 

1.3 Organisation of the Thesis 
The thesis consists of five chapters: introduction (Chapter 1); conclusions and policy 

implications (Chapter 5); and three core chapters (Chapters 2, 3 and 4), which present three 

independent studies on misallocation and productivity in the context of Sri Lanka’s 

manufacturing sector. Chapter 2 investigates the effect of misallocation induced by firm-

specific distortions on aggregate productivity and long-run TFP growth. Chapter 3 compares 

the contribution of industrial land misallocation among firms to aggregate TFP to that of capital 

misallocation. Chapter 4 investigates the effects of firms’ incorporation status on misallocation 

and aggregate TFP. The background, aims, data, methodology, results and contributions of 

these chapters are summarised, in turn, below.  

Chapter 2: Misallocation and Productivity Slowdown over Two Decades: Evidence from Sri 

Lanka 

This chapter, published in Applied Economics (Kumari et al., 2021), is motivated by the 

manufacturing sector’s declining productivity growth in Sri Lanka during the two decades prior 

to 2015. Despite economic reforms and increasing capital investments made into the sector, 

the manufacturing sector’s productivity continued to decline (IMF, 2018). The chapter 

investigates the effect of misallocation induced by firm-specific distortions on aggregate 

productivity and long-run TFP growth. It further explores the underlying causes of the rising 

misallocation by quantitatively analysing the contributions of different types of firms and 

distortions in both input and output markets.  

Using a firm-level dataset from Sri Lanka’s ASI, which spans over two decades, as well as 

the model of Hsieh and Klenow (2009), this chapter suggests that Sri Lanka’s manufacturing 

sector has been significantly inefficient, operating at only 50% of its efficiency capacity from 

1994 to 2015. Hence, if misallocation were to be eliminated, the aggregate manufacturing 

productivity could be boosted by 102%. The paper shows evidence of rising misallocation over 

time, from 87% TFP gains in 1994 to 135% TFP gains in 2015. Further, this chapter shows 

that increasing misallocation contributes to 55% of productivity slowdown in the 

manufacturing sector. Increasing manufacturing misallocation over time is mainly attributed to 

the misallocation in big firms. Moreover, output distortions are highly correlated with 



Chapter 1 
INTRODUCTION 

 
 

9 
 

increasing aggregate manufacturing misallocation, at a correlation coefficient of 0.85. 

Meanwhile, capital distortions are only slightly correlated with misallocation, at a correlation 

coefficient of 0.11. This finding suggests that output distortions largely contribute to the rise 

in manufacturing sector misallocation over time. We suggest some fundamental institutions 

and policies as sources of underlying misallocation in Sri Lanka, including tax and tariff 

policies, credit market imperfections, favouritism by state-owned banks, poor and disconnected 

land institutions, preferential market access and costly monitoring of contract enforcement. The 

results reveal that misallocation is a mechanism that has, since the late 1970s, been underlying 

the growth slowdown of many emerging economies.   

 

Chapter 3: Can Land be a Greater Barrier to Development than Capital? Evidence from 

Cross-Firm Misallocation in Sri Lanka  

Sri Lanka’s extractive land policies and institutions, which have been inherited from its 

colonial legacy, present an interesting case study of regulations and misallocation. Specifically, 

prevailing evidence from anecdotes, surveys, or diagnostic analyses suggest that access to 

industrial land is a key binding constraint to growth and economic transformation in Sri Lanka 

(Center for International Development, 2018; World Bank, 2011, 2017a). Therefore, this 

chapter quantitatively compares the contribution of land misallocation across firms to the 

aggregate TFP loss relative to that of capital misallocation. In doing so, it first quantifies the 

variance of factor distortions across firms, the relation between factor distortions and firm size 

and the covariance between factor distortions and firm size. It then calculates the main measure 

of misallocation—that is, TFP gains by removing capital and land distortions (one at a time) 

relative to TFP gains by removing all distortions.  

By using the ASI’s annual firm-level data for Sri Lanka’s manufacturing sector from 1994 

to 2015, as well as a model that incorporates land as an additional production factor, results 

show that land distortion across firms is more severe than capital distortion in two aspects. 

First, at 4.1, the tax wedge in land exhibits greater variance across firms than that in physical 

capital, which is 2.9. Second, the covariance between tax wedge and firm size is positive (0.44) 

in land, but it is negative (-0.99) in capital. These results suggest that larger firms face greater 

distortion in land than in capital. Consequently, the counter-factual analyses suggest that the 

average aggregate TFP gain from removing only land distortion is 21%, while the average 

aggregate TFP gain from removing only capital distortion is 4%. The findings are consistent 

with the existing macro-level evidence, which shows that accessing industrial land is the major 
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binding constraint to growth and economic transformation in Sri Lanka. The results suggest 

that land regulation can be a crucial barrier to industrialisation and development, although land 

is abundant relative to capital in developing countries. 

 

Chapter 4: Un-incorporation and Misallocation: Firm-Level Evidence from Sri Lanka   

 Sri Lanka presents an interesting case of firms’ incorporation status and misallocation. In 

Sri Lanka, sole proprietorship is the most common form of registration, accounting for around 

60% of all registered firms (Advocata, 2020). Particularly, there is evidence to suggest that 

policies and institutions governing unincorporated firms in Sri Lanka generate widespread 

misallocation (Thilakaweera, 2016; Wijewardena, 2021). Incorporation is an important legal 

institution that has a fundamental economic impact. Unincorporated firms are usually less 

productive than incorporated ones. Similarly, given firm-level productivity and firm size, legal 

clauses on un-incorporation can potentially result in a more inefficient allocation of production 

factors within the unincorporated firms than within their incorporated counterparts. That leads 

to greater TFP losses at the aggregate level among unincorporated firms via the channel of 

misallocation. Therefore, unincorporated firms are not only characterised with lower 

productivity at the firm-level but also with more productivity losses at the aggregate level. 

Hence, Chapter 4 investigates the relationship between incorporation and misallocation. 

For the empirical analysis, we employ the ASI data over the period from 2005-2017, 

consisting of both the incorporated and unincorporated manufacturing firms in Sri Lanka, as 

well as the model of Hsieh and Klenow (2009). The results suggest that the average TFP of 

unincorporated firms is lower than that of incorporated firms by 165%. Moreover, 

misallocation is more severe in unincorporated firms than in incorporated firms in three 

aspects. Firstly, in a hypothetical elimination of resource misallocation, period average 

aggregate TFP gains in unincorporated firms are 132% relative to 90% gains in incorporated 

firms. Secondly, there are more misallocations both in output and capital among 

unincorporated firms than among incorporated ones. Counter-factual analyses suggest that the 

average aggregate TFP gains from removing output and capital distortion in unincorporated 

firms are 109% and 36%, respectively. On the other hand, the average aggregate TFP gains 

from removing output and capital distortion in incorporated firms are 83% and 17%, 

respectively. Thirdly, there is a stronger positive relationship between firm-specific distortion 

and productivity among unincorporated firms than among incorporated ones. That aligns with 
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our argument that productive unincorporated firms face greater distortions due to unlimited 

liability and progressive tax regimes. 

 

1.4 Contribution of the Thesis 
Chapter 2 contributes to the literature substantially, as this is the first study that calculates 

Sri Lanka’s manufacturing sector misallocation and the consequent aggregate productivity loss 

using a standard model and firm-level data. The results obtained from this standard model for 

Sri Lanka are comparable with previous studies for other countries that used similar datasets. 

Therefore, the findings obtained in this chapter will provide a benchmark and a way forward 

for future research to introduce some modifications to the model. The dataset used in this study 

at the four-digit industry level has hardly been used in any other studies. Also, this dataset 

spans over two decades, from 1994 to 2015, whereas previous studies used micro-level data 

that covered a much shorter time horizon.    

 Chapter 3 contributes to the literature along three dimensions. Firstly, this study is the first 

that examines the relative importance of land and capital misallocations among firms in a 

developing country context and how these misallocations affect the country’s aggregate 

manufacturing TFP. Secondly, it modifies the standard model of Hsieh and Klenow (2009) to 

incorporate land as an additional factor of production. Previous studies in resource 

misallocation have largely neglected industrial land as an input in production. Thirdly, as in 

Chapter 2, this study uses a micro-level dataset at the four-digit industry level, covering over 

two decades, from 1994 to 2015.    

Chapter 4 makes two main contributions to the literature. Firstly, this is the first such 

attempt that investigates the relationship between incorporation status and misallocation across 

firms and its impact on aggregate productivity. Previous studies were limited when 

investigating incorporation status and firm-level productivity. Secondly, this chapter provides 

innovative evidence on the relationship between incorporation and misallocation, and its 

findings lay an important empirical foundation for further empirical and theoretical analyses. 
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ABSTRACT
We investigate the effect of misallocation induced by firm-specific distortions on aggregate 
productivity and long-run TFP growth. Using a new firm-level dataset from Sri Lanka’s manufactur-
ing surveys spanning over two decades and a standard model of misallocation, we show that when 
misallocation is eliminated, the aggregate manufacturing productivity could be boosted by 102% 
during 1994–2015. In addition, we find that the allocative efficiency exhibits a declining trend over 
time, and this rising misallocation could explain 55% of the manufacturing TFP growth slowdown 
in Sri Lanka. We further explore the underlying causes of the rising misallocation by quantitatively 
analysing the contributions of different types of firms and distortions in different markets. In the 
end, we qualitatively discuss potential fundamental sources in institutions and policies. Our results 
reveal that misallocation can be a mechanism underlying the growth slowdown of many emerging 
economies a decade after the liberalization reform since the late 1970s.

KEYWORDS 
Firm-level distortion; 
misallocation; productivity 
gain; Sri Lanka; total factor 
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I. Introduction

Growth performance in East Asian economies has 
been impressive over the past half-century. The 
growth miracle started in the Four Little Dragons, 
and later spread to the Tiger Cub Economies of 
Southeast Asia. This region is widely expected to be 
the world’s emerging economic powerhouse in the 
foreseeable future. Birdsall et al. (1993) have attrib-
uted the economic success to the liberalization 
reforms since the 1970s. However, despite the 
reforms and continuing accumulation of both phy-
sical capital and human capital, the economic 
growth in these countries was controversially asso-
ciated with strong government interventions, par-
ticularly over resource allocation (Brandt, Tombe, 
and Zhu 2013; Bai and Cheng 2016). Some coun-
tries gradually became lacklustre since the 1990s. 
Young (1994a, 1994b, 1995) and Krugman (1994) 
suggested that the dynamic growth in East Asian 
economies was mainly fuelled by factor accumula-
tion rather than total factor productivity (TFP) 
growth. Krugman (1994) further argued that the 
input-driven growth is not sustainable in the long 
run. Many studies have been done from a macro 
perspective in this regard. However, the underlying 

sources from a micro perspective that explain the 
small TFP growth contribution to output growth 
are still unclear.

This paper investigates the TFP growth from the 
perspective of misallocation. Following the metho-
dology proposed by Hsieh and Klenow (2009), we 
use a new survey dataset on Sri Lanka’s manufac-
turing firms for the period 1994–2015 to evaluate 
the role of misallocation to the TFP growth over 
the two decades. Sri Lanka is an appropriate econ-
omy for this study as it is located in the economic 
sphere of Southeast Asia. Similar to many other 
countries, Sri Lanka commenced its liberalization 
reforms in 1977 becoming the first South Asian 
country to do so (Kelegama 2000). Following the 
reforms, Sri Lanka’s manufacturing sector experi-
enced a high rate of TFP growth at 4.5% during 
1981–1993 with an impressive growth of 9% during 
1988–1993 (Athukorala and Rajapatirana 2000). 
This was due primarily to increased FDI inflows 
to Sri Lanka and the introduction of a sound insti-
tutional foundation and a flexible exchange rate 
regime (Dias 1991). Although Sri Lanka has oscil-
lated between protectionist and liberalization poli-
cies during the post-reform period (Athukorala 
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and Rajapatirana 2000; IMF 2018; Kelegama 2000), 
liberalization strategy continued to dominate and 
led to increasing capital investments in manufac-
turing. Surprisingly, in spite of the capital accumu-
lation, manufacturing TFP growth kept declining 
from the early 1990s falling to 3.8%, 1.7% and 0.5% 
for 1990–2002, 2003–2009 and 2010–2016, respec-
tively (IMF 2018). This poses a serious question 
why the TFP growth kept losing its momentum 
since the 1990s although the liberalization reform 
programme was still ongoing during the 1990s and 
the three-decade-long war came to an end in 2009. 
In particular, have disproportionately more factors 
of production been allocated to less productive 
firms leading to inefficiency and declining TFP 
growth that prevented Sri Lanka from achieving 
the optimum output?

Our results show that when capital and output 
are hypothetically allocated to equalize revenue 
total factor productivity (TFPR) across firms in 
a given industry or when resource misallocation is 
eliminated, the manufacturing sector’s productivity 
in Sri Lanka is improved by 102% on average dur-
ing 1994–2015. In other words, Sri Lanka’s manu-
facturing sector has been operating at about 50% of 
its efficiency capacity. The results further show that 
allocative efficiency in manufacturing has been 
deteriorating over time with the potential TFP 
gains at around 87%, 102%, 112% and 135% in 
1994, 2000, 2009 and 2015, respectively. We also 
find that increasing misallocation over time has 
contributed to around 55% of manufacturing TFP 
growth slowdown in Sri Lanka during 1994–2015. 
We further explore the sources of the rising mis-
allocation by dividing firms into groups according 
to their characteristics, such as ownership, firm 
size, geographical location, firm age, production 
orientation and export status, and by, respectively, 
examining the contribution of misallocation in 
capital and output. The results suggest that misal-
location in big firms largely contributed to the 
rising misallocation over time compared with 
small firms. Furthermore, output distortions are 
highly correlated with increasing aggregate manu-
facturing misallocation at 0.85 relative to that of 
capital at 0.11 suggesting that output distortions 
largely contribute to the rise in manufacturing sec-
tor misallocation over time. Among potential 
sources in fundamental institutions and policies, 

we suggest some sources underlying misallocation 
in Sri Lanka, including tax and tariff policies, credit 
market imperfections, favouritism by state-owned 
banks, poor and disconnected land institutions, 
preferential market access and costly monitoring 
of contract enforcement.

Our findings thus facilitate policymakers to for-
mulate appropriate resource reallocation policies. 
They also shed light on the link between the weak 
TFP growth and resource misallocation in some of 
the emerging East Asian economies from Sri 
Lanka’s perspective. Further, the findings would 
pose the main economic challenge that countries 
may have to address when embarking on liberal-
ization reforms, given the limited factor endow-
ments within their specific economies.

Our article is related to diverse studies on mis-
allocation. There has been a burgeoning literature 
arguing that misallocation of resources across firms 
can lead to enormous aggregate TFP losses and it 
can explain to a considerable extent the TFP dis-
parity across countries (Hsieh and Klenow 2009; 
Inklaar, Lashitew, and Timmer 2017; Restuccia and 
Rogerson 2008, 2017). For instance, Hsieh and 
Klenow (2009) suggested that hypothetical elimi-
nation of misallocation across manufacturing firms 
in China and India would lead to larger TFP gains 
than that in the US. Restuccia (2019) suggests that 
policies and institutions generating misallocation 
are rampant in poor and developing countries. 
Meanwhile, some studies have focused on misallo-
cation over time as an important source of changes 
in productivity over time which connects misallo-
cation with growth accounting (Calligaris 2015; 
Chen and Irarrazabal 2015; Fujii and Nozawa 
2013; Gopinath et al. 2017). There were some 
other literature that extensively focused only on 
capital misallocation and aggregate productivity 
(Azariadis and Kaas 2016; Sai et al. 2018; Feng 
2018). Furthermore, some studies have considered 
the direct impact of a particular policy on produc-
tivity via the misallocation channel (Bachas, Fattal 
Jaef, and Jensen 2019; Buera, Kaboski, and Shin 
2011; Chen 2017; Garcia-Santana and Pijoan-Mas 
2014; Gilchrist, Sim, and Zakrajšek 2013; Guner, 
Ventura, and Xu 2008). Viewed from a different 
angle, there is relatively recent literature that 
addresses the difficulties in interpreting the disper-
sion measures due to the prevalence of increasing 
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or decreasing returns to scale, measurement errors 
and variable mark-ups (Bartelsman, Haltiwanger, 
and Scarpetta 2013; Dhingra and Morrow 2019; 
Foster et al. 2016; Gong and Hu 2016). However, 
due to data limitations at micro-firm-level covering 
long periods, studies are rare on the effect of mis-
allocation on aggregate TFP growth over decades 
with consecutive yearly data for a specific economy.

The rest of the paper is organized as follows: 
Section II presents dataset, model, variable mea-
surements, calibrations and calculation procedure. 
Section III discusses the empirical results, while 
section IV quantitatively and qualitatively presents 
potential sources of misallocation. Section V 
concludes.

II. Data and model

Data

The study covers a 22-year period from 1994 to 
2015 during which Sri Lanka had a liberalized- 
economy-regime in place, underwent some struc-
tural reforms, and was caught up in a three-decade- 
long destructive war.

To conduct the empirical analysis, manufactur-
ing sector firm-level data are from Sri Lanka’s 
Annual Survey of Industries from 1995 to 2016 
(ASI 1995–2016) compiled by the Census and 
Statistics Department of Sri Lanka, the statistical 
authority of the country. In the survey, data are 
available for around 120 industries at four-digit 
United Nations’ International Industrial 
Classification level comprising around 14,000 man-
ufacturing firms Island-wide per year. ASI is an 
annual sample census of firms with five or more 
persons engaged. All firms with 100 or more per-
sons are fully enumerated whilst firms with 
5–99 persons are covered by a sample. During our 
sample period three revisions of industrial classifi-
cations were used for industry allocation. Hence, to 
enable the comparability across years, data com-
piled before 2015 under United Nations’ 
International Industrial Classification Revision-2 
(1995–2002) and Revision-3.1 (2003–2013) are 

reclassified with Revision-4. The ASI 1995–2016 
contains information related to value of produc-
tion, value of intermediate input, value-added, sal-
aries and wages, employment stock, location, 
ownership structure, and capital stock at firm 
level. The repeated cross-section dataset that ori-
ginally had around 250,000 observations was 
reduced to 114,000 observations after the data 
cleaning process.1 All estimations in the study are 
based on the cleaned-sample dataset. The summary 
statistics of the considered variables are in Table 1.

Model

We largely apply the model proposed by Hsieh and 
Klenow (2009) to quantify the magnitude of TFP 
losses due to misallocation and aggregate manufac-
turing TFP gains when misallocation is eliminated. 
The manufacturing sector is comprised of S indus-
tries indexed by subscript s ¼ 1; . . . ; S: In ASI 
1995–2016, s refers to the four-digit-level industry. 
A single final good Y is produced using a Cobb- 
Douglas technology: 

Y ¼
YS

s¼1
Yθs

s ;where
XS

s¼1
θs ¼ 1; (1) 

and θs is industry value-added share. At industry s 
level, the output Ys is a CES aggregate of, Ms 
differentiated products. 

Table 1. Summary statistics (1994–2015)1.

Variable Mean
Std. 
Dev Min P12 P502 P992 Max

Labour 128.93 220.62 5 5 43 1108 1554
Capital 3.82E 

+07
8.12E 

+07
27,860 55,000 7.16E 

+06
4.38E 

+08
6.96E 

+08
Value- 

added
4.43E 

+07
1.01E 

+08
35,470 74,110 7.63E 

+06
5.25E 

+08
1.06E 

+09
Wage Bill 3.23E 

+07
7.73E 

+07
15,955.8 44,520 5.35E 

+06
3.76E 

+08
1.31E 

+09

Notes: (1) Summary statistics are for the cleaned dataset. Sample size is 
22,044 representing 113,795 firms. (2) P1, P50 and P99 are 1st, 50th 

(median) and 99th percentiles, respectively.

1First, observations with empty cells and observations with non-positive values for capital, labour, output and value-added or wage bill are dropped. Second, 
1% of all variables including firm’s labour share from both tails are dropped. Third, 1% tails from both tails of log Asi=As

� �
and log TFPRsi=TFPRs

� �
are dropped 

following (Hsieh and Klenow 2009). Fourth, the industries that are left with a single firm are dropped to ensure the possibility of resource reallocation among 
firms within an industry. Finally, 2003, 2005 and 2013 were dropped due to the lower coverage. Surveys were not conducted in 2004 and 2014 as those were 
census years.
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where σ is the elasticity of substitution across dif-
ferent products. Finally, the output of firm i in 
industry s; is produced according to a Cobb- 
Douglas technology: 

Ysi ¼ AsiKαs
si L1� αs

si ; (3) 

where Asi, Ksi and Lsi are firm-level TFP, physical 
capital and labour, respectively, whilst αs is indus-
try-specific capital share. Each firm faces two types 
of firm-specific distortions in output τYsið Þ and 
capital τKsið Þ. The objective of firm si is profit max-
imizations by choosing Psi;Ysi, and taking factor 
prices, distortions and the output demand curve as 
given. 

πsi ¼ 1 � τYsið ÞPsiYsi � wLsi � ð1þ τKsiÞRKsi: (4) 

Where πsi is profit, PsiYsi is value-added w is effec-
tive wage rate and R is the rental price of capital. 
Following Hsieh and Klenow (2009), we define 
firm’s revenue productivity ðTFPRsiÞ that measures 
firm distortions as in Foster, Haltiwanger, and 
Syverson (2008): 

TFPRsi ¼ PsiAsi ¼
PsiYsi

Kαs
si L1� αs

si

¼
σ

σ � 1
R
αs

� �αs w
1 � αs

� �1� αs 1þ τKsið Þ
αs

1 � τYsi

:

(5) 

If there are no distortions, i.e. when τKsi ¼ τYsi ¼ 0;
there would be no variation in TFPRsi within each 
industry. Following (5), revenue productivity for 
industry s is: 

TFPRs ¼
PsYs

Kαs
s L1� αs

s
; (6) 

where PsYs ¼
P

i PsiYsi:

TFPRs can also be written as: 

TFPRs ¼
σ

σ � 1
R

αs
PMs

i¼1

1� τYsi
1þτKsi

� �
PsiYsið Þ

PsYs

2

6
6
6
4

3

7
7
7
5

αs 

w

1 � αsð Þ
PMs

i¼1
1 � τYsið Þ PsiYsi

PsYs

� �

2

6
6
6
4

3

7
7
7
5

1� αs

: (7) 

We define industry s physical productivity as: 

TFPs ¼
Ys

Kαs
s L1� αs

s
¼

XMs

i¼1
Asi

TFPRs

TFPRsi

� �σ� 1
" # 1

σ� 1

:

(8) 

In the absence of distortions, efficient TFP in 
industry s, is: 

The physical productivity for the entire manufac-
turing sector is aggregated as: 

TFP ¼
YS

s¼1
TFPθs

s : (10) 

Then, Cobb-Douglas aggregator obtains the ratio 
between actual and efficient output ðYeÞ in aggre-
gate manufacturing sector: 

Y
Ye ¼

YS

s¼1

TFPs

As

� �θS

¼
YS

s¼1

XMs

i¼1

Asi

As

TFPRs

TFPRsi

� �σ� 1
" # θs

σ� 1

: (11) 

Finally, we calculate potential reallocation gains: 

% TFP Gain¼
Ye

Y
� 1

� �

� 100: (12) 

Measurement of variables

Variables at firm level are obtained from ASI 
1995–2016. Physical capital is the year-end capital 
stock adjusted for depreciation. Number of 
employees, and salaries and wages are used as 
labour and wage bill. Corresponding industry 
aggregates are calculated by summing over firms 
in each four-digit industry.

Calibrations

Following Hsieh and Klenow (2009), we set, σ ¼ 3, 
and R ¼ 10%: The firm level wage bill was adjusted 
in accordance with the macro-level labour share 
which is 0.3 times the output as in Penn World 
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Tables 9.1 (Lederman et al. 2017). Then, the annual 
average effective wage in aggregate manufacturing 
sector, w is calculated as: 

w ¼
PS

s¼1
PMS

i¼1 WageBillsi
PS

s¼1
PMS

i¼1 Lsi
; (13) 

where WageBillsi is firm-level total wage bill. We 
calculate the four-digit industry capital share αsð Þ

by deducting the labour share in the corresponding 
industry from unity. We obtain labour share by 
dividing four-digit industry wage bill by the corre-
sponding industry value-added as: 

αs ¼ 1 �
PMs

i¼1 WageBillsi
PMs

i¼1 PsiYsi
: (14) 

Finally, we calculate each four-digit industry value- 
added share θsð Þ as: 

θs ¼

PMs
i¼1 PsiYsi

PS
s¼1
PMs

i¼1 PsiYsi
: (15) 

Procedures for calculating TFP losses/gains

Largely based on Chen (2017), we calculate annual 
TFP gains in the absence of distortions following 
the steps below.

(1) Set σ ¼ 3; r ¼ 10%.
(2) Calculate w, αs and θs using (13), (14) and

(15).
(3) Calculate capital distortions τKsið Þand output

distortions τYsið Þ as:

1þ τKsi ¼
αs

1 � αs

wLsi

RKsi
; (16) 

1 � τYsi ¼
σ

σ � 1
wLsi

1 � αsð ÞPsiYsi
: (17) 

(4) Following Hsieh and Klenow (2009), calculate
firm-level physical productivity by using:

TFPQsi ¼ Asi ¼
PsiYsið Þ

σ
σ� 1

Kαs
si L1� αs

si
: (18) 

(5) Calculate firm-level revenue productivity,
TFPRsi and four-digit-industry-level revenue
productivity TFPRs by using (5) and (7).

(6) Calculate four-digit industry distorted phy-
sical productivity, TFPs and efficient physical
productivity, TFPe

s by using (8) and (9).
(7) Calculate manufacturing sector efficiency
level from (11).
(8) Deduct manufacturing sector efficiency level
from unity to obtain aggregate misallocation
losses.
(9) Calculate manufacturing sector TFP gains
from (12).

III. Empirical analysis

In this section, we provide evidence for the three 
main findings of the study and present the robust-
ness test results.

Baseline results

Following the above procedure for calculating TFP 
losses/gains, we quantify potential TFP gains under 
a hypothetical optimal reallocation of resources 
across firms within industries in the aggregate 
manufacturing sector. Table 2 presents the actual 
efficiency level and potential TFP gain results.

We present three main findings of our study. 
First, when resource misallocation is eliminated, 
aggregate manufacturing TFP gains increase by 
102% on average during 1994–2015. Alternatively, 
the manufacturing sector operated at 50% of its 
efficiency capacity during the 22-year period. The 

Table 2. Efficiency levels and TFP gains from equalizing TFPR 
within industries.

Year EfficiencyðY=Ye) TFP gains (%)

1994 0.534 87
1995 0.526 90
1996 0.547 83
1997 0.544 84
1998 0.530 89
1999 0.545 83
2000 0.496 102
2001 0.506 98
2005 0.529 89
2006 0.505 98
2007 0.466 114
2008 0.490 104
2009 0.472 112
2010 0.458 119
2011 0.472 112
2014 0.433 131
2015 0.426 135
Average 0.499 102

Notes: Efficiency = actual output/efficient output. TFP gains = 100 × (effi-
cient output/actual output −1).
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annual TFP gains range between 83% in 1996 and 
1999 and 135% in 2015. Hsieh and Klenow (2009) 
report TFP gains of 115–86% for China (from 1998 
to 2005), 100–128% for India (from 1987 to 1994), 
and 30–43% for the USA (from 1987 to 1997). Sri 
Lanka, thus, exhibits a higher level of misallocation 
than those countries.

Second, misallocation increased significantly 
over time. We provide evidence for rising misallo-
cation with 87%, 102%, 114% and 135% realloca-
tion gains in 1994, 2000, 2007 and 2015, 
respectively, as in Figure 1. In comparison, 
China’s allocative efficiency has improved over 
time from 115% TFP gains in 1998 to 86% in 

2005 (Hsieh and Klenow 2009). Contrasting, 
Calligaris (2015) suggests aggregate manufacturing 
TFP in Italy could be boosted by 58% in 1993, 67% 
in 2006 and 80% in 2011 in the hypothetical 
absence of misallocation, providing the evidence 
of increasing misallocation.

The deteriorating allocative efficiency or increas-
ing misallocation in Sri Lanka’s manufacturing is 
also supported by the thickening of the left tails of 
TFPQ and TFPR distributions over time as in 
Figure 2. They show both decrease in average 
firm productivity and increase in its dispersion.

Third, by using a growth accounting exercise, we 
show that increasing misallocation contributes to 
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55% of the manufacturing sector TFP growth slow-
down during 1994–2015 as given in Table 3. 
Detailed calculations are given in Table A1 in the 
Appendix A. The results suggest that the contribu-
tion of misallocation to decline in TFP growth is 
46% during 1994–2001 to 2006–2009, which 
further increased to 65% during 2006–2009 to 
2010–2015.

Figure 3 plots the log of efficient TFP, log of actual 
TFP and the efficiency level. Both actual and efficient 
TFP lines are positively sloping with the expansion 
of the economy. Theoretically efficient TFP line 
should be positioned above the actual. By exhibiting 
the increasing misallocation, the gap between effi-
cient and actual TFPs is widening over time. 
Evidence of increased misallocation is also rein-
forced by the declining efficiency over time.

Robustness tests

Concerns on data quality, calibration of w and 
model parameter values are dealt with using four 
robustness tests. The TFP gain results for all sce-
narios are in Table 4. Scenario-1 reports reduced 
sample results by dropping firms having less than 
10 employees as the dataset may not reflect well the 
firms with lesser number of employees. Scenario-2 
drops the very big firms having more than 1,500 
employees. Scenario-3 increases the elasticity of 
substitution, σ, from 3 to 4 to verify the sensitivity 
of TFP gains to that parameter. Scenario-4 reports 
the productivity gain estimates when the wage bill 
is scaled up to be equivalent to 0.35 times of the 
firm output from 0.3 times in the baseline 
specifications.

The increasing trends in TFP gains over time in 
all scenarios are the same as in the baseline as 
plotted in Figure 4. Also, the period average TFP 
gains are around 100% in all scenarios except for 
scenario-32 suggesting that Sri Lanka’s manufac-
turing sector allocative efficiency is significantly 
low at 50% of its capacity. Robustness results con-
firm the baseline findings and suggest that what 
matters for TFP losses/gains is the firm-specific 
dispersion in distortions in capital and output, 
rather than factor prices: the wage rate and rental 
rate of capital.

Table 3. Misallocation contribution to manufacturing TFP 
growth decline.

Period

Manufacturing 
TFP Growth Rate 
(Period Average) 

(%)

Over-time 
Change in 

Manufacturing 
TFP Growth

Contribution of 
Misallocation to 

Change in 
Manufacturing TFP 

Growth (%)

1994-2001 3.8
2006–2009 1.7 −2.1 45.6
2010–2015 0.5 −1.2 65.1
1994–2015 55.4

Notes: Calculations are done by the authors implementing a growth 
accounting exercise. Manufacturing sector period average TFP growth 
rates were 3.8%, 1.7% and 0.5% for 1990–2002, 2003–2009 and 
2010–2016 (IMF 2018). 2005 is dropped being an outlier.
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Figure 3. Actual TFP, efficient TFP and efficiency. Note: This plots Column (1), (2) and (4) of the Table A1 in Appendix A, which were 
obtained from the model of Hsieh and Klenow (2009).

2In the model, TFP gains from optimal allocation are increasing on the elasticity of substitution. The substitutability across competing manufacturing firms 
usually ranges from three to ten (Broda and Weinstein 2006; Hendel and Nevo 2006).
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IV. Potential sources of misallocation

In this section, we quantitatively and qualitatively 
evaluate the underlying sources of both the magnitude 
and the increasing trend of misallocation in Sri Lanka. 
First, we perform counter-factual analyses to, respec-
tively, quantify: (1) TFP gains of different types of 
firms by categorizing them into sub-groups based on 
their characteristics; and (2) overall TFP gains when 
output and capital misallocation are eliminated, 
respectively. We finally discuss some fundamental 
institutional and policy sources of misallocation. 

Although quantification of the contributions of these 
sources is challenging, they are important in explain-
ing misallocation.

Misallocation and firm characteristics

By dividing firms into different groups according to 
some observable characteristics, we conduct ana-
lyses to understand what type of groups make key 
contributions to the increasing trend in misalloca-
tion. We first quantify TFP gains for different sub-
sets of firms based on their ownership, size in terms 

Table 4. TFP gains (%) from equalizing TFPR within industries: robustness test results.

Year

Baseline Scenario-1 Scenario-2 Scenario-3 Scenario-4

employees≥5 employees≥10 employees ≤1500 employees≥5 employees≥5

sigma = 3 sigma = 3 sigma = 3 sigma = 4 sigma = 3

wage/output = 0.3 wage/output = 0.3 wage/output = 0.3 wage/output = 0.3 wage/output = 0.35

(1) (2) (3) (4) (5)

1994 87 85 80 111 87
1995 90 90 92 116 84
1996 83 80 84 103 79
1997 84 80 89 110 78
1998 89 89 94 114 82
1999 83 76 80 103 69
2000 102 108 106 129 107
2001 98 94 98 117 85
2005 89 82 89 120 80
2006 98 92 102 115 87
2007 114 120 113 136 108
2008 104 107 106 133 102
2009 112 112 108 140 115
2010 119 118 114 154 135
2011 112 101 115 141 111
2014 131 135 128 167 124
2015 135 122 126 156 149
Average 102 100 101 127 99

Notes: TFP gains = 100 × (efficient output/actual output −1).
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Figure 4. TFP gains (%) – robustness test results. Notes: TFP gains = 100 × (efficient output/actual output −1). Period-average TFP 
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of number of persons engaged, geographical loca-
tion, firm age, textile orientation and export orien-
tation to see the magnitude of misallocation in each 
subset. We then calculate the correlation coefficient 
between trend in aggregate TFP gains and trend in 
TFP gains in each sub-group to ascertain how each 
sub-group contributes to the increasing trend in 
aggregate misallocation. To conduct the quantita-
tive analysis, the same methodological procedure 
and data presented in Section II are used for dif-
ferent subsets. Table 5 presents the summary 
results, followed by visualized details in Figure 5. 
Detailed results are given in Tables B1 – B6 in 
Appendix B.

Table 5 summarizes two key statistics on mis-
allocation for each sub-group of firms. Column (1) 
reports the magnitude of misallocation with the 
period average TFP gain over the whole sample 
period. Column (2) indicates the over-time contri-
bution of each type of firms’ misallocation to the 
rising aggregate misallocation by showing the cor-
relation coefficient between aggregate TFP gains 
and TFP gains in each category.

Specifically, period average results in column (1) 
show that magnitude of misallocation is signifi-
cantly higher for firms that are sole-owned, small 
in size, located outside the Western Province, 
young in age, non-textile orientated and non- 
export oriented in comparison to their counterpart 
groups. However, a bigger magnitude of misalloca-
tion does not mean a greater contribution to the 
rising aggregate misallocation of the whole manu-
facturing sector. Above 0.60 correlation coefficients 
between aggregate TFP gains and gains in 
a selected subset as in column (2) show that 
misallocations in non-sole, big, outside the 
Western Province, young and old in age, textile, 
non-textile and export-oriented firms are more 
strongly correlated with the rising trend in aggregate 
manufacturing misallocation. Particularly, having 
a correlation coefficient of 0.93, misallocation in 
big firms has contributed more to the increasing 
misallocation in Sri Lanka relative to least contri-
bution made by small firms with a correlation coef-
ficient of 0.24.

Figure 5 displays detailed patterns underlying 
the summary statistics in Table 5, by showing 
long-term behaviour of annual TFP gains during 
the period in each group. In each panel, the 

magnitude of misallocation of each sub-group 
and their contribution to the rising aggregate 
misallocation can be seen, respectively, from 
the average vertical location of each line and its 
slopes. The positive slopes of all fitted lines sug-
gest that misallocation in all groups increases 
over time. This is in line with the increasing 
aggregate manufacturing misallocation in 
Figure 1. However, the haste of increase is 
uneven, different lines having different slopes. 
More specifically, in panel (A) TFP gains in 
sole-owned firms increased a bit faster than in 
non-sole owned firms. However, the results in 
Table 5 suggest the non-sole firms contribute 
a bit more to the rising misallocation over 
time. This is mainly because the linear trend 
only captures one part of the over time correla-
tion. The other part of the correlation should be 
determined by the co-movement between the 
fluctuating component around the trend of 
each TFP gain of each sub-group and that of 

Table 5. Firm characteristics and TFP gains (%).

Firm 
Characteristics

Period 
Average TFP 

Gains (%)

Correlation coefficient between 
aggregate TFP gains and TFP gains 

in each category

(1) (2)

1 Ownership  
(2005–2015)1

Sole  
proprietorship

129 0.57

Non-sole 102 0.62
2 Size (1994–2015)

Small  
(5–43 persons)

162 0.24

Big (>43 persons) 92 0.93
3 Location 

(1994–2015)
Western Province 79 0.27
Outside-Western 

Province
126 0.65

4 Age 
(2005–2015)1

Young 
(1–20 years)

101 0.76

Old (>20 years) 91 0.75
5 Textiles 

orientation 
(1994–2015)2

Textile 97 0.74
Non-textile 117 0.77

6 Export 
orientation 
(1994–2015)2

Export 96 0.64
Non-export 115 0.48

Notes: 1. Ownership and entry year information are available only from ASI 
2006. 2. Classifications are made by using four-digit industry codes, hence 
those are approximations. TFP gains = 100 × (efficient output/actual 
output-1)
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(A) Ownership (B) Size: persons engaged

(C) Location: provinces (D) Age: years

(E) Textile orientation (F) Export orientation
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Figure 5. Firm characteristics and TFP gains (%) (A) Ownership (B) Size: persons engaged (C) Location: provinces (D) Age: years 
(E) Textile orientation (F) Export orientation. Note: Entries are annual average TFP gains. TFP gains = 100 × (efficient output/actual 
output −1)
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the aggregate TFP gain. Other panels are quite 
consistent with the rest of the results in Table 5. 
Specifically, big firms in panel (B), firms outside 
the Western Province in panel (C), old firms in 
panel (D), textile firms in panel (E), and non- 
export firms in panel (F) made more contribu-
tion to the rising aggregate misallocation due to 
their greater slopes of the fitted lines.

Output and capital distortions

In this section, we quantify the contribution of 
misallocation caused, respectively, by distortions 
in output market and capital market. As per the 
model, aggregate TFP loss is generated via out-
put and capital misallocation channels.3 We 
therefore conduct counter-factual analyses to 
quantify the potential TFP gains in each year 
when misallocation is eliminated under two 
additional specifications, respectively by: (1) 
removing output distortions based upon (19); 
and (2) removing capital distortions according 
to (20). We then measure the time-series corre-
lation between aggregate TFP gains and TFP 

gains obtained from each counter-factual 
analysis. 

TFP Gain removing output distortionsð Þ¼

Ycounter� factual τYsi ¼ 0ð Þ

Yactual � 1
� �

� 100% (19)

TFP Gain removing capital distortionsð Þ¼

Ycounter� factual τKsi ¼ 0ð Þ

Yactual � 1
� �

� 100% (20)

Table 6 presents the results. Column (1) reports 
baseline TFP gains after removing both output and 
capital misallocations as presented in Table 2. 
Column (2) shows the potential TFP gains after 
removing output misallocation, while column (3) 
shows the TFP gains after removing capital misal-
location. Accordingly, the period average TFP 
gains after removing misallocation in both output 
and capital are 102%. However, after eliminating 
output misallocation, period average TFP gain is 
significantly high at 91% in contrast to smaller gain 
of 21% after removing capital misallocation. 
These results provide evidence of larger contribu-
tion of output misallocation to aggregate misallo-
cation relative to that of capital in Sri Lanka. Also, 
correlation coefficients in Table 6 suggest that out-
put distortions are highly correlated with increas-
ing trend in aggregate manufacturing misallocation 
relative to that of capital, suggesting that output 
distortions largely contributed to the rise in man-
ufacturing sector misallocation over time.

Figure 6 further shows that lager output mis-
allocation is persistent over the period as the 
line showing TFP gains after removing output 
distortions places above that of capital in all 
years, suggesting that output distortions are 
the larger contributor to aggregate misalloca-
tion compared to that of capital distortions. 
Increasing gains show that both output and 
capital misallocations are rising over time 
resulting in a rise in aggregate misallocation 
in Sri Lanka.

Table 6. TFP gains: counter-factual analyses.
TFP gains (%)

Year

Removing 
all distor-

tions 
(1)

Removing 
output dis-

tortions 
(2)

Removing 
capital dis-

tortions 
(3)

1994 87 77 16
1995 90 84 13
1996 83 81 14
1997 84 78 14
1998 89 82 16
1999 83 79 12
2000 102 97 13
2001 98 90 11
2005 89 66 60
2006 98 74 31
2007 114 101 18
2008 104 92 17
2009 112 99 19
2010 119 101 26
2011 112 110 25
2014 131 111 34
2015 135 127 14
Average 102 91 21
Correlation between TFP gains 

by removing all distortions 
and one distortion

n/a 0.85 0.11

Notes: TFP gains = 100 × (counter-factual output/actual output −1). The row 
titled ‘Average’ takes the period average within 1994–2015 in each col-
umn. The last row ‘Correlation between TFP gains by removing all distor-
tions and one distortion’ takes the time-series correlation coefficient 
between column (2) or column (3) and column (1) within 1994–2015.

3Following Hsieh and Klenow (2009), in this analysis we do not calculate the misallocation generated due to labour distortions as the model is normalized by 
labour distortions based on the profit maximization problem in (4).
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Fundamental institutional and policy sources of 
misallocation

In this section, we qualitatively discuss several pos-
sible fundamental sources of misallocation poten-
tially relevant to Sri Lanka, including tax policies, 
credit market imperfections, favouritism by state- 
owned banks, poor and disconnected land institu-
tions, preferential market access, costly monitoring 
of contract enforcement, and related firm 
characteristics.

During the study period, Sri Lanka had experi-
enced quite a few drastic changes and reforms. The 
country had undergone some macroeconomic struc-
tural adjustments and external shocks, been caught in 
a three-decade-long destructive war and suffered 
from weather calamities including the devastating 
Indian Ocean Tsunami (Athukorala et al. 2017) 
which might had significant effects on efficient 
resource allocation in general. Similarly, diverse 
firm characteristics in Sri Lanka’s manufacturing 
firms in terms of ownership, size, geographical loca-
tion, age, textile orientation and export orientation 
might had led to resource misallocation as literature 
suggests for many other countries (Alfaro and Chari 

2014; Calligaris 2015; Calligaris et al. 2016; Dogan, 
Wong, and Yap 2013; Feng 2018; Svejnar et al. 2018). 
However, unlike the direct approach which focuses 
on specific sources of misallocation and their con-
sequences of TFP, in this paper we use the indirect 
approach to quantify the magnitude of misallocation 
without identifying the underlying source of the mis-
allocation (Restuccia and Rogerson 2017). Therefore, 
it is hard to isolate one or a few specific sources of 
misallocation. Instead, we try to identify a bundle of 
underlying reasons that might have led to both out-
put and capital misallocation in Sri Lanka.4

Tax and tariff policies
One fundamental source of misallocation is the enfor-
cement of varying tax and tariff regulations depend-
ing on the firm's characteristics and narrowly defined 
categories of goods (Restuccia and Rogerson 2017). 
The enforcement of goods and services tax (GST) in 
1998, and subsequently value-added tax (VAT) in 
2002 in Sri Lanka could be a possible source of mis-
allocation. This affects misallocation in two ways. 
First, since the registration is not compulsory,5 only 
registered firms that exceed the threshold6 pay GST/ 
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Figure 6. TFP gains: counter-factual analyses. Note: TFP gains = 100 × (counter-factual output/actual output −1).

4We do not calculate labour misallocation as output and capital distortions are normalized by labour distortions in the model. Hence, we do not provide reasons 
for labour misallocation.

5In 2007, optional VAT registration was introduced to whose value of supply was between LKR 1.8 mn and 2.5 mn per annum. In 2009, optional VAT limit for 
registration was increased to LKR 3 mn (IRD 2019).

6In 1998 GST was introduced in place of Business Turnover Tax (BTT), and threshold for GST registration was LKR 1.8 mn per annum. VAT was introduced in 2002 
by abolishing BTT, but threshold for registration remained at LKR 1.8 mn per annum. However, wholesale and retail trade have been excluded from VAT, 
except if the wholesale or retail trader is a manufacturer or an importer. In 2009, 2013 and 2015 VAT registration threshold increased to LKR 2.5 mn, LKR 12mn 
and LKR 15 mn per annum, respectively. In 2013, VAT was introduced to wholesale and retail trade with threshold of LKR 500mn for any consecutive 3 months 
in any year (IRD 2019).
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VAT whereas others do not pay. Second, though 
there have been standard statutory VAT rates,7 in 
practice effective VAT rate differs across firms leading 
to misallocation. For instance, Chen (2017) suggests 
that the standard deviation of the firm-specific effec-
tive VAT rate is around 11%, and 90% of the disper-
sion comes from the within industry that led to 
misallocation and substantial productivity losses in 
Chinese manufacturing. Also, in Sri Lanka tax rates 
and thresholds vary according to the ownership struc-
ture of the firm,8 and degree of tax compliance and 
evasion may vary depending on firm ownership, size, 
location and age as found by Chen (2017) for China. 
The enforcement of para-tariffs affects the degree of 
protectionism. IMF (2018) suggests that most pro-
tected industries in Sri Lanka benefit from both high 
tariffs and para tariffs and some sub industries have 
a third layer of protection on their inputs through 
selected tax holidays or exemptions.9 Further, chal-
lenges generated from para-tariff such as lack of 
information, extensive documentation and delays in 
processing are hard to bear, particularly for small 
firms (ICT 2011).10 Similarly, businesses enterprises 
in Sri Lanka need to make 47 different tax payments, 
compared to an average of 31.3 in South Asia and 
25.3 in East Asia and Pacific (Center for International 
Development 2018). Moreover, World Bank’s Doing 
Business Indicators suggest that Sri Lanka ranks 158/ 
189 countries on ease of paying taxes (World Bank 
2012). Also, firms surveys continue to show that tax 
rate uncertainty is a major problem for firms in Sri 
Lanka (Center for International Development 2018). 
In addition to these sources, some other distortions, 
including overvalued exchange rates, tariff policies, 
lead to under-pricing of capital goods, and other 
incentives granted to importation of machinery 
(Gibson and Patabendige 2006) might have led to 
misallocation.

Credit market frictions
Uneven access to credit due to different firm char-
acteristics leads to misallocation in capital. 

Specifically, access to finance remains a critical pro-
blem for micro and small-sized firms in Sri Lanka 
(Advocata 2020). Due to the differences in net 
worth, some firms are financially constrained and 
are not in a position to access the capital markets 
while the un-constrained firms can borrow 
(Gopinath et al. 2017). Particularly, in a low- 
interest rate regime, only firms that are not finan-
cially constrained can increase investment that 
widens the wedge between the marginal product 
of capital between unconstrained and constrained 
firms, leading to capital misallocation as high net 
worth firms are not necessarily the most productive 
firms (Gopinath et al. 2017). Sri Lanka had 
a relatively low-interest regime specifically since 
2009 due to the accommodative monetary policy 
adopted by the Central Bank of Sri Lanka (Central 
Bank of Sri Lanka 2017) which might had led to 
capital misallocation.

Similarly, there are frictions in the credit 
market generating misallocation such as possi-
ble distortions coming from the two state- 
owned banks (Center for International 
Development 2018) due to the favouritism 
towards state-owned manufacturing firms 
(SOEs) by granting loans at low-interest rates 
or providing state guarantees for those SOEs 
which are relatively less productive. Similarly, 
along with the expansion in the economy, 
state-owned banks gave priority to corporate- 
sector customers while moving away from 
grass-root level cliental in SME sectors 
(Thilakaweera 2016). Also, some other com-
mon financial frictions prevailing in Sri Lanka 
are the financial sector regulations including 
directed lending and regulated lending rates 
by the Central Bank of Sri Lanka.

Poor and disconnected land institutions
Land is the dominating component in manufac-
turing sector capital stock in Sri Lanka. Prevailing 

7In 1998, standard GST rate was 12.5%. In 2002, there were three VAT rates: A lower rate of 10% on essential goods and services; a standard rate 20% on other 
goods and services and a zero rate on exports and specified services for which payment is made in foreign currency. Standard VAT ratio changed to 15% w.e.f. 
01.01.2004 and a basic rate was imposed on several essential goods at 5% with effect from 19.11.2004. From 01.01.2005 luxury VAT rate changed to 18% and 
from 02.08.2005 it changed to 20%. In 2009, standard rate changed to 12% and 5% on essential goods was removed. 20% luxury VAT rate was reduced to 
12% w.e.f. 23.11.2011. In 2015 and 2017 VAT rate changed to 11% and 15%, respectively (IRD 2019).

8For instance, sole proprietors pay individual income tax, partnership businesses are subject to partnership tax law, public, private and government owned 
manufacturing firms pay corporate taxes.

9The effective rate of protection for the top 10 most protected industries ranges between 170% and 524% in 2015, but most protected industries have not 
shown any strategic development (IMF 2018).

10A survey conducted by International Trade Centre covering over 500 businesses in Sri Lanka on their opinions regarding nontariff measures.

APPLIED ECONOMICS 4429

29



anecdote, surveys and diagnostic analyses provide 
evidence to suggest the prevalence of land policies 
and institutions that lead to misallocation. More 
specifically, it is suggested that access to industrial 
land is a binding constraint (Center for 
International Development 2018) and a top obsta-
cle in conducting business, particularly for export- 
oriented firms (World Bank 2011). It is also sug-
gested that the quality of land administration is 
relatively poor in Sri Lanka (World Bank 2017a). 
For example, there are about 50–100 laws relating 
to land administration in Sri Lanka (World Bank 
2017b) that would lead to inefficient resource 
allocation. Similarly, collateral role of land rein-
forces the misallocation via capital accumulation 
through external financing (Besley and Ghatak 
2010). There is also evidence to suggest that the 
privately owned land is expensive and growing in 
cost in the Western Province, in contrast to the 
publicly held lands for which lease rates are set by 
the government and rarely change (Noor, Tim, 
and Stock 2018) leading to land price distortions.

Preferential market access
Preferential market access and export quotas lead 
to misallocation. The textile and clothing industry 
has emerged to become an important industry for 
Sri Lanka largely under the Multi-Fibre Agreement 
which governed international trade in textile and 
clothing (Wijayasiri and Dissanayake 2008) until 
2005 and then through the facility of generalized 
system of preferences plus provided by the EU 
during the period 2005−2010. However, these 
externally imposed quotas and preferences have 
effects on resource allocation as allocation is not 
based on firm productivity. For instance, 
Khandelwal, Schott, and Wei (2013) suggest that 
removal of misallocation created by quotas 
accounts for a substantial share of overall produc-
tivity gains in China.

Costly contract enforcement
Another source of misallocation is time consuming 
and costly contract enforcement in Sri Lanka. For 
instance, the World Bank’s enforcing contracts 
indicator which measures the time and cost for 
resolving a commercial dispute found that around 
1,318 days are taken to resolve a dispute in Sri 

Lanka relative to 1,102 days in South Asia and 
590 days in OECD region (World Bank 2019).

However, there are some caveats to the identifi-
cation of the underlying sources as also discussed 
by Restuccia and Rogerson (2017), including that 
potential sources of misallocation are wide- 
ranging; many sources are very narrow in scope, 
and most of the sources are not amendable to 
systematic measurements.

V. Conclusions

Our study is motivated by the declining manu-
facturing productivity growth in Sri Lanka dur-
ing the past two decades ending in 2015 despite 
economic reforms and increasing capital invest-
ments made into the sector. Using a new firm- 
level-survey dataset for 22 years, we investigate 
the effect of misallocation of resources induced 
by firm-specific distortions on Sri Lanka’s aggre-
gate manufacturing productivity. By adopting 
Hsieh and Klenow (2009) model of misalloca-
tion, we suggest that Sri Lanka’s manufacturing 
sector has been significantly inefficient and 
operating at 50% of its efficiency capacity during 
1994–2015. Hence, in the absence of misalloca-
tion, TFP gains could boost by 102%. We show 
evidence of rising misallocation over time with 
87% TFP gains in 1994 to 135% gains in 2015. 
We further show that increasing misallocation 
contributes to 55% of productivity slowdown in 
the aggregate manufacturing sector. Increasing 
manufacturing misallocation over time is mainly 
attributed to the misallocation in big firms. 
Some potential sources of misallocation are tax 
and tariff policies, credit market frictions, 
favouritism by state-owned banks, poor and dis-
connected land institutions, preferential market 
access and costly monitoring of contract 
enforcement.

Our findings thus facilitate policymakers to 
formulate appropriate industrial policies that 
allow resources to be reallocated from less to 
more productive firms. The findings of the 
study also shed light on the link between weak 
TFP growth and misallocation in some of the 
emerging East Asian economies. Further, it 
poses the economic challenge that countries 
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may have to address when embarking on liberal-
ization reforms.

Three caveats of the study are as follows: our 
dataset does not cover informal or very small 
formal manufacturing firms (Inklaar, Lashitew, 
and Timmer 2017; Lopez-Martin 2019); possibi-
lity of miscalculation losses due to model misspe-
cifications (Gong and Hu 2016) and unclear 
sources of distortions as many being lumped 
together and backing-out from equilibrium con-
ditions of quantitative models (Chen 2017). 
Despite those caveats, our results still show large 
and escalating productivity gains over time from 
improving the efficiency of resource allocation. 
However, it is of interest to calculate the direct 
impact of specific distortions, for instance the 
implications of firm size-dependent policies 
(Bachas, Fattal Jaef, and Jensen 2019; Garcia- 
Santana and Pijoan-Mas 2014; Guner, Ventura, 
and Xu 2008), gender-specific policies 
(Ranasinghe 2020), taxes and subsidies (Chen 
2017) or financial frictions (Buera, Kaboski, and 
Shin 2011; Gilchrist, Sim, and Zakrajšek 2013) 
which are not related to productivity. It is left 
for future research.
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The steps given below are followed to obtain the results in 
Table A1

(1) Column (1) and (2) are obtained by using firm-level- 
survey data from ASI 1995–2016 and following Hsieh
and Klenow (2009).

(2) Column (3) extracted data from IMF (2018). Period aver-
age manufacturing TFP growth rates for 1990–2002,
2003–2009 and 2010–2016 are 3.8%, 1.7% and 0.5%,
respectively.

(3) Column (4) is obtained from column (1) and (2) by using:

Allocation efficiency ¼ exp Log actual TFP � Log efficient TFPð Þ

� 100
(A:1) 

(4) Column (5) is obtained by dividing the current year by the
previous year in column (4).
(5) Column (6) is obtained by geometrically averaging column
(5), for three sub periods: 1990–2002; 2003–2009 and
2010–2016.
(6) Column (7) is obtained by deducting column (6) from
unity.
(7) Column (8) is obtained by multiplying column (7) by 100.
(8) Column (9) is obtained by deducting the previous period
from the current period in column (8).
(9) Column (10) is obtained by deducting the previous period
from the current period in column (3).
(10) Column (11) is obtained by dividing the column (9) by
the minus of column (10) and multiplying by 100.
(11) Finally, column (11) is averaged to obtain the misalloca-
tion contribution to the TFP growth slowdown, which is
55%.

Appendix

Appendix A: Misallocation contribution to manufacturing TFP growth decline

Table A1. Misallocation contribution to manufacturing TFP Growth decline.

Year

Log 
Actual 

TFP

Log 
Efficient 

TFP

Manufacturing 
TFP Growth 

Rate 
(Period 

Average) 
(%)

Allocation 
Efficiency 

(Actual 
TFP/ 

Efficient 
TFP) 
(%)

Gross 
Growth 
Rate of 

Allocation 
Efficiency

Average 
Annual 
Gross 

Growth 
Rate of 

Efficiency

Average 
Annual 

Net 
Decrease 
Rate of 

Efficiency

Average 
Annual 

Net 
Decrease 
Rate of 

Efficiency 
(%)

Over-time 
Change in 
Average 

Annual Net 
Decrease Rate 

of Efficiency 
(%)

Over-time 
Change in 

Manufacturing 
TFP Growth

Contribution of 
Misallocation 
to Change in 

Manufacturing 
TFP Growth (%)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

1994 18.964 19.592 53.371
1995 19.411 20.053 52.621 0.986
1996 19.591 20.194 54.678 1.039
1997 19.553 20.162 54.386 0.995
1998 19.199 19.835 52.958 0.974
1999 19.624 20.230 54.515 1.029
2000 19.691 20.392 49.596 0.910
2001 19.932 20.613 3.800 50.577 1.020 0.992 0.008 0.765
2006 19.473 20.156 50.504 0.999
2007 20.530 21.293 46.629 0.923
2008 21.111 21.825 49.005 1.051
2009 20.669 21.420 1.700 47.179 0.963 0.983 0.017 1.724 0.959 −2.100 45.644
2010 21.101 21.883 45.763 0.970
2011 20.926 21.677 47.190 1.031
2014 20.958 21.794 43.344 0.919
2015 21.680 22.533 0.500 42.626 0.983 0.975 0.025 2.505 0.782 −1.200 65.134
Average 55.389

Notes: Calculations are done by the authors implementing a growth accounting exercise. Manufacturing sector period average TFP rates were 3.8%, 1.7% and 
0.5% for 1990-2002, 2003-2009 and 2010-2016 (IMF, 2018). 2005 is dropped being an outlier.
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Appendix B: TFP gains and firm characteristics

Table B5. Efficiency levels and TFP gains, by textile orientation.

Year

Efficiency ðY=Ye) TFP gains (%)

Textile Other Textile Other

1994 0.540 0.518 85 93
1995 0.538 0.509 86 97
1996 0.578 0.527 73 90
1997 0.590 0.478 70 109
1998 0.565 0.501 77 100
1999 0.610 0.503 64 99
2000 0.528 0.460 89 117
2001 0.567 0.479 77 109
2005 0.611 0.473 64 111
2006 0.561 0.418 78 139
2007 0.457 0.461 119 117
2008 0.443 0.455 126 120
2009 0.489 0.446 104 124
2010 0.531 0.423 88 136
2011 0.542 0.407 85 146
2014 0.316 0.437 217 129
2015 0.411 0.396 144 153
Average 0.522 0.464 97 117

Notes: Efficiency = actual output/efficient output. TFP gains = 100 × (effi-
cient output/actual output −1).

Table B6. Efficiency levels and TFP gains, by export orientation.

Year

Efficiency ðY=Ye) TFP gains (%)

Export Other Export Other

1994 0.526 0.530 90 89
1995 0.528 0.534 89 87
1996 0.556 0.539 80 85
1997 0.568 0.535 76 87
1998 0.522 0.551 92 81
1999 0.592 0.490 69 104
2000 0.515 0.482 94 107
2001 0.546 0.455 83 120
2005 0.608 0.474 65 111
2006 0.469 0.345 113 190
2007 0.463 0.453 116 121
2008 0.487 0.459 105 118
2009 0.508 0.479 97 109
2010 0.430 0.451 133 122
2011 0.539 0.388 86 158
2014 0.385 0.489 160 105
2015 0.523 0.381 91 162
Average 0.515 0.473 96 115

Notes: Efficiency = actual output/efficient output. TFP gains = 100 × (effi-
cient output/actual output −1).

Table B1. Efficiency levels and TFP gains, by ownership.
Year Efficiency ðY=Ye) TFP gains (%)

Sole Non-sole Sole Non-sole

2005 0.430 0.596 133 68
2006 0.551 0.516 81 94
2007 0.485 0.453 106 121
2008 0.548 0.489 83 104
2009 0.394 0.516 154 94
2010 0.428 0.453 134 121
2011 0.421 0.500 137 100
2014 0.355 0.494 182 103
2015 0.391 0.465 155 115
Average 0.445 0.498 129 102

Notes: Efficiency = actual output/efficient output. TFP gains = 100 × (effi-
cient output/actual output −1).

Table B2. Efficiency levels and TFP gains, by size (number of 
persons engaged).

Year Efficiency ðY=Ye) TFP gains (%)

5–43 persons >44 persons 5–43 persons >44 persons

1994 0.416 0.557 140 79
1995 0.385 0.552 160 81
1996 0.416 0.579 141 73
1997 0.398 0.566 151 77
1998 0.399 0.551 151 81
1999 0.388 0.565 158 77
2000 0.337 0.533 197 88
2001 0.285 0.533 251 88
2005 0.433 0.556 131 80
2006 0.410 0.519 144 93
2007 0.412 0.484 143 106
2008 0.433 0.522 131 92
2009 0.410 0.493 144 103
2010 0.399 0.477 150 110
2011 0.339 0.500 195 100
2014 0.349 0.462 187 116
2015 0.365 0.457 174 119
Average 0.387 0.524 162 92

Notes: Efficiency = actual output/efficient output. TFP gains = 100 × (effi-
cient output/actual output −1).

Table B3. Efficiency levels and TFP gains, by firm location.

Year

Efficiency ðY=Ye) TFP gains (%)

Western Province Other Western Province Other

1994 0.564 0.531 77 88
1995 0.539 0.473 86 112
1996 0.586 0.501 71 100
1997 0.592 0.523 69 91
1998 0.546 0.460 83 117
1999 0.608 0.434 65 131
2000 0.584 0.386 71 159
2001 0.580 0.471 72 112
2005 0.676 0.519 48 93
2006 0.551 0.431 81 132
2007 0.507 0.465 97 115
2008 0.489 0.545 105 83
2009 0.502 0.474 99 111
2010 0.522 0.460 91 118
2011 0.521 0.403 92 148
2014 0.586 0.287 71 249
2015 0.598 0.354 67 182
Average 0.562 0.454 79 126

Notes: Efficiency = actual output/efficient output. TFP gains = 100 × (effi-
cient output/actual output −1).

Table B4. Efficiency levels and TFP gains, by firm age.

Year

Efficiency ðY=Ye) TFP gains (%)

1–20 Years >20 Years 1–20 Years >20 Years

2005 0.638 0.646 57 55
2006 0.568 0.626 76 60
2007 0.466 0.593 115 69
2008 0.511 0.496 96 102
2009 0.478 0.514 109 94
2010 0.454 0.511 120 96
2011 0.491 0.497 104 101
2014 0.451 0.472 122 112
2015 0.477 0.437 110 129
Average 0.504 0.532 101 91

Notes: Efficiency = actual output/efficient output. TFP gains = 100 × (effi-
cient output/actual output −1).
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CHAPTER 3: Can Land be a Greater Barrier to Development than 

Capital? Evidence from Cross-Firm Misallocation in Sri Lanka 

3.1. Introduction 
Huge per-capita income differences across countries are mainly attributed to the differences 

in total factor productivity (TFP) (Caselli, 2005; Restuccia and Rogerson, 2017). Many studies 

highlight the contribution of cross-firm misallocation within each country to the cross-country 

TFP gap (Bartelsman et al., 2013; Hsieh and Klenow, 2009; Restuccia and Rogerson, 2008). 

The misallocation may originate from firm-specific distortions, either in output or in 

production factors (Restuccia and Rogerson, 2017). The former can arise from size-dependent 

policies (Bento and Restuccia, 2017; Guner et al., 2008; Hopenhayn, 2014; Kumari et al., 2021). 

The studies on the latter mostly focus on the capital and labour inputs. Some emphasise credit 

market imperfections and capital misallocation. Specifically, the literature on financial frictions 

highlights wedges between the marginal product of capital and borrowing rates (De Mel et al., 

2008), ‘zombie lending’ practices (Caballero et al., 2008), the impact of capital on entry and 

technology adoption (Midrigan and Xu, 2014), access to credit (Song et al., 2011), Euro adoption 

and decrease in interest rates (Gopinath et al., 2017), policy distortions (Brandt et al., 2013; Wu, 

2018), credit subsidy policies (Jo and Senga, 2019), and finance and productivity growth (Levine 

and Warusawitharana (2021). The capital distortion can be persistent (Banerjee and Moll, 2010) 

and a key barrier to development (Banerjee and Duflo, 2005; Ranasinghe and Restuccia, 2018).  

Other studies emphasise the misallocation of labour, including differences in the quality of 

managerial practices (Bloom et al., 2012; Caselli and Gennaioli, 2013), effects of race and gender 

on talent misallocation (Hsieh et al., 2019; Ranasinghe, 2020), firm characteristics and allocation 

of talent (López and Torres, 2020) and labour misallocation over time (Bai and Cheng, 2016), 

among many others. In contrast to capital and labour, there are far fewer studies on land 

misallocation, even though land is also an important production factor. Moreover, the few studies 

on land misallocation mainly focus on agricultural land (Adamopoulos et al., 2022; Adamopoulos 

and Restuccia, 2020; Chen, 2017a; Chen et al., 2022; Le, 2020; Restuccia and Santaeulalia-Llopis, 

2017). Our paper attempts to fill the niche by investigating the misallocation of industrial land in 

Sri Lanka and comparing its magnitude with that of capital. 

Sri Lanka’s land policies and institutions present an interesting circumstance relating to 

regulations and misallocation. Particularly, the contemporary institutional weaknesses and 
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economic woes of some countries can be traced back to their colonial history (Acemoglu et al., 

2001). Imperial colonisers, under certain conditions, left a legacy of extractive institutions. Sri 

Lanka is such an example (Senarath et al., 2015), with land inequality ranked among the top 

globally. The British colonial state extracted rents from a plantation economy, which still lingers 

today. After independence, imperial colonisers were replaced by local elites, but the remnants of 

the Crown’s land system still remain, leading to a high concentration of state land ownership. 

Given Sri Lanka’s high land inequality, this paper examines whether land misallocation across 

firms imposes a major barrier to Sri Lanka’s development. 

To that end, this paper aims to quantitatively compare the contribution of land misallocation 

across firms to the aggregate TFP relative to that of capital misallocation. We make that 

comparison because land is usually more abundant than capital in developing countries. Due to its 

abundance, land is thought to be a less important barrier to industrial development than capital. 

To quantitatively compare the magnitude of misallocation in land and in capital, we employ a 

static model that incorporates land as an additional production factor into the model of Hsieh and 

Klenow (2009). Our quantitative work is based upon a unique manufacturing sector firm-level 

dataset at the four-digit industry level, comprising around 14,000 observations per year from Sri 

Lanka’s Annual Survey of Industries (ASI), which spans over two decades, from 1994 to 2015. 

Our results show that land distortion across firms is more severe than capital distortion in two 

aspects. First, at 4.1, the tax wedge in land exhibits greater variance across firms than that in 

physical capital, which is 2.9. Second, the covariance between tax wedge and firm size is positive 

(at 0.44) in land; in contrast, the covariance between tax wedge and firm size is negative (at -0.99) 

in capital. These findings suggest that larger firms face greater distortion for land and less 

distortion for capital. Consequently, counter-factual analyses suggest that the average aggregate 

TFP gain from removing land distortion is 21%, while that from removing capital distortion is 

only 4%. The findings are consistent with existing macro-level evidence from anecdotes, surveys, 

or diagnostic analyses, all of which show that accessing industrial land is the major binding 

constraint to growth and economic transformation in Sri Lanka.   

The misallocation of land in Sri Lanka is rooted in some chronic features that underlie its land 

market inefficiency. Sri Lanka’s pattern of land ownership is unique. More than 80% of its land 

is state-owned (Rathnayake et al., 2020). This is a direct outcome of Crown Lands Encroachment 

Ordinance, which was implemented by the British Government in 1840 while Sri Lanka was still 

its colony. By this ordinance, all uncultivated forest lands, unused lands and lands without clear 
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ownership were grouped together, referred to as ‘Crown Land’ and vested with the government 

(Gunasekara, 2020). Similarly, in Sri Lanka, land is governed by the disconnected institutional 

structure and complex legal environment (Noor et al., 2018). For instance, there are about 50 to 

100 laws relating to land administration, which are overlooked by different institutions. This 

confusion has led to institutionally and functionally fragmented, as well as geographically 

incomplete, land administration in Sri Lanka (World Bank, 2017).1 Importantly, access to 

industrial land is a key binding constraint to growth and economic transformation in Sri Lanka 

(Center for International Development, 2018).2  Additionally, many Sri Lankan firms participating 

in the World Bank’s Enterprise Surveys indicate that access to land is the top obstacle to their 

business (World Bank, 2011).3 Moreover, World Bank’s Doing Business Indicators show that Sri 

Lanka’s quality of land administration is relatively poor (World Bank, 2017a).4  Furthermore,  

among 187 economies, Sri Lanka is ranked at the lowest decile in the quality of land administration 

index (World Bank, 2011, 2020). 

Industrial land plays a uniquely important role in resource allocation, business expansion and 

development (Duranton et al., 2015). The overall supply of land is fixed at the macro-level. Even 

more productive firms that have the capacity to buy more machines and employee labour would 

face constraints in expansion if they did not have room to accommodate those additional inputs. 

Similarly, land is not physically mobile. Therefore, selecting a location is an important decision 

that is related to many other factors that cannot be easily changed by firms, such as government 

regulations, access to physical infrastructure, neighbourhood and environment. For instance, a 

firm located in an export processing zone would receive special benefits, including tax 

 
1 Some of these institutions are Ministry of Land and Development, Survey-General’s Department, Land Settlement 
Department, Land Commissioner General’s Department, Land Use Policy Planning Department, Land Reform 
Commission, Registrar General’s Department, Urban Development Authority, Valuation Department and 331 
Divisional Secretariats functioning under the Ministry of Public Administration and Management (World Bank, 
2017b). 
2 The Centre for International Development (CID) at Harvard University conducted a growth diagnostic analysis for 
Sri Lanka in 2016 in collaboration with the Government of Sri Lanka and the Millennium Challenge Corporation. It 
first identifies Sri Lanka’s growth problem and then presents evidence from diagnostic tests to identify which 
constraints are most responsible for the problem. Finally, it provides a summary of constraints that the CID interprets 
as the most binding and suggests a ‘growth syndrome’ that underlies the set of binding constraints. 
3 The World Bank Enterprise Survey is a firm-level survey of a representative sample of firms in the non-agricultural, 
formal private economy. The last survey was conducted in Sri Lanka between June and November 2011, across all 
geographic regions, and it covered small, medium and large firms. The survey topics include firm characteristics, 
access to finance, land and permits, costs of inputs, gender participation, workforce composition, bribery, licensing, 
infrastructure and taxation, among others. 
4 Doing Business indicators measure the quality of land administration using a checklist that sums the score in different 
dimensions: reliability of the infrastructure, transparency of information, geographical cover, land dispute resolution 
and access to property rights. The quality of land administration index ranges from 0 to 30. In 2017, Sri Lanka’s index 
was 3.5, which is substantially lower than the South Asia average of 7.8 and the OECD average of 22.7. 
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exemptions, subsidised utilities, free repatriation of profits, financial services and improved 

infrastructure, among many others (Michael et al., 2007). Also, land has a collateral effect on 

physical capital accumulation through external financing (Besley and Ghatak, 2010). However, 

better land policies and institutions will make land more broadly available by reducing the frictions 

in land transactions.5   

Our paper contributes to the broad literature on land in development. Detailed micro-level data 

over two decades in Sri Lanka allow us to conduct robust and reliable counter-factual analyses. 

Our findings suggest that land regulation can be a crucial barrier to development, although land is 

abundant relative to capital in developing countries.6 In this vein, some studies actually highlight 

the role of natural resources in economic development at the aggregate level (Caselli and Feyrer, 

2007). There are some studies that focus on land property rights (Besley and Ghatak, 2010).7   

Property rights improve borrowers’ ability to pledge their assets as collateral and thereby relax 

credit constraints,8 suggesting that though financial markets are crucial for development, property 

rights must also be secure (Johnson et al., 2002; Ranasinghe and Restuccia, 2018). Weak property 

rights discourage firms from reinvesting their retained earnings, even when bank loans are 

available (Johnson et al., 2002). The collateral role of land can make the contribution of land 

misallocation greater than that of capital misallocation to aggregate productivity losses (Kou et 

al., 2020). Some more studies examine the effect of agricultural land misallocation on productivity 

using farm-level data. They focus on untitled land and agricultural productivity differences (Chen, 

2017a); factor misallocation and restricted land markets (Restuccia and Santaeulalia-Llopis, 

2017); land reforms on farm size and agriculture productivity (Adamopoulos and Restuccia, 

2020); property rights, land misallocation and agricultural efficiency (Chari et al., 2020); and the 

effects of restricted land use rights on aggregate productivity (Le, 2020).  

The rest of the paper proceeds as follows. Section 3.2 outlines the model with distortions. 

Section 3.3 presents the dataset and the data cleaning process. Empirical results are discussed in 

 
5 Duranton et al. (2015) discuss that more efficiently functioning land markets require well-defined property rights, a 
reliable land registry and institutional improvements, in addition to the availability of clear land use regulations and 
efficient property taxations. 
6 Although, Sri Lanka is a small island with a high population density, in this paper we specifically consider the 
institutional factors that distort the industrial land allocation efficiency, which may be applicable to some other 
countries that have weak land institutions for some reasons 
7 Property right is an owner’s right to use a good or asset for consumption and/or income generation, known as ‘use 
rights’, as well as the right to transfer it to another party, which is known as ‘transfer rights’ (Besley and Ghatak, 
2010). 
8 Please see Aghion and Bolton (1997) and Banerjee and Newman (1993) for some literature that focuses on the 
implications of credit constraints in economic development. 
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Section 3.4. Section 3.5 conducts further analyses. Finally, Section 3.6 provides concluding 

remarks. 

3.2. Methodology and Calibrations 

3.2.1 Model 

In this paper, we consider a static allocation problem. Largely based on Hsieh and Klenow 

(2009), our model incorporates land as an additional production factor to quantify the aggregate 

manufacturing TFP gains when misallocation is eliminated. The manufacturing sector is 

comprised of S industries, indexed by subscript 1,..., .s S=  In the ASI from 1995 to 2016, s refers 

to the four-digit industry level. A single final good Y  is produced using a Cobb-Douglas 

technology: 

 
11

,  1,s

S S

s s
ss

Y Y whereθ θ
==

= =∑∏   (3.1) 

    

where sθ  is the value-added share of the sector 1,...,s S= . The correspondent cost minimisation 

is:  

  = ,s s sPY PYθ   (3.2) 

where, sP  and P are the price of the industry output ( )sY and the price of the final manufacturing 

output ( )Y , respectively. At industry s  level, the output sY   is a CES aggregate of sM  

differentiated products. 
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1
  ,
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s si
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Y Y

σ
σ σ
σ
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where σ  is the elasticity of substitution across different inputs. Finally, the output of firm i  in 

industry s  is produced according to a three-factor Cobb-Douglas technology:  

   ,s s s
si si si si siY A K H Lα β γ=   (3.4) 

where siA , ,siK siH  and siL  are firm-level TFP, physical capital, labour and land, respectively, 

whilst ,sα sβ  and sγ  are industry-specific shares of capital, labour and land, respectively. Both 

physical capital stock and its share exclude the land component because land is considered a 
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separate factor of production in the model. Accordingly, in this setting, 1.s s sα β γ+ + =  Each firm 

faces four types of firm-specific distortions in output ( ) ,siYτ  capital ( ) ,siKτ  labour ( )siHτ  and land 

( ).siLτ  The objective of firm si  is profit maximisations by choosing siP  and siY  and taking factor 

prices, distortions and the output demand curve as givens.  

 ( ) ( )1 1 (1 ) (1 ) ,
si si si sisi Y si si K si H si L siP Y RK wH RLπ τ τ τ τ= − − + − + − +      (3.5) 

where siπ  is profit, si siP Y  is value-added, R  is the rental price of capital and land, w  is effective 

wage, siK  is capital stock, siH  is labour stock and siL  is land stock. Following Hsieh and Klenow 

(2009), we define firm’s revenue productivity ( )siTFPR as a measure of distortions, as Foster et 

al. (2008) did:  

 
( ) ( )
1

1 ,
1 1

ss s s
ssi

sis s s

si

Ksi si
si si si L

si si si s s s Y

P Y R w RTFPR P A
K H L

αα β γ
γ

α β γ

τσ τ
σ α β γ τ

+     
= = = +     − −     

  (3.6) 

where 
siYτ , 

siKτ  and 
siLτ  are firm-specific distortions in output, physical capital and land,  

normalised by labour distortion 
siHτ .9 They can be calculated by: 

1 1 1
1 ,  1 ,   1 .

1 1 1
si si si

si si si

si si si

Y K L
Y K L

H H H

τ τ τ
τ τ τ

τ τ τ
− + +

− = + = + =
+ + +

  

  

  

If there are no distortions (i.e., when 0
si si si siY K H Lτ τ τ τ= = = =    and ,  si siR R w w= = ), there 

would be no variation in siTFPR  within each industry. Following (3.6), revenue productivity for 

industry s  is:  

 ,
s s s

s s
s

s s s

PYTFPR
K H Lα β γ=   (3.7) 

where .s s si sii
PY P Y=∑    

 
9 

siYτ , 
siKτ  and 

siLτ  are normalised by 
siHτ  based on the profit maximisation problem in equation (3.5). However, 

to see the consistency of the main results, later, 
siKτ , 

siHτ  and 
siLτ  are normalised by 

siYτ  in a robustness test, which 
is shown in Annex 3.B.2. 
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sTFPR  can also be written as:  
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We define industry s  physical productivity as: 
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In the absence of distortions, efficient TFP in industry s  is:  
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The physical productivity for the entire manufacturing sector is aggregated as: 

 
1
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The Cobb-Douglas aggregator gives the ratio between actual ( )actualY  and efficient output  

( )efficientY  in the aggregate manufacturing sector:  
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Then, we calculate potential reallocation gains by equalising total factor productivity revenue 

across firms in a given industry, as in Hsieh and Klenow (2009): 

 ( )    = 1 100%.
efficient

actual

YTFP Gain removing all distortions
Y

 
− × 

 
  (3.13) 

 Lastly, we calculate our main measure of misallocation—the TFP gains—by conducting 

counter-factual exercises in the following two cases: (1) from the actual TFP with all distortions 
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to the TFP without capital distortion and (2) from the actual TFP with all distortions to the TFP 

without land distortion, as in equations (3.14) and (3.15), respectively: 

 ( ) ( )
( )
, 0,
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, ,

si si si

si

si si si

Y K L
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 (3.14) 
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 (3.15) 

3.2.2 Measurement of Variables 

 Variables at the firm-level are obtained from Sri Lanka’s ASI from 1995 to 2016. Physical 

capital is the value of year-end capital stock, excluding land, and land is the value of year-end land 

stock.10 Number of persons engaged and value of salaries and wages are used as labour and wage 

bill. Corresponding industry aggregates are calculated by summing over firms in each four-digit 

industry. 

3.2.3 Calibrations 

Following the related literature, including Hsieh and Klenow (2009) and Calligaris (2015),  

we set 3σ =  and 10%R = , where the real interest rate is 5%, and the depreciation rate is 5%. 

Adopting Kumari et al. (2021), the firm-level wage bill is adjusted in accordance with the macro-

level labour share, which is 0.3 times the output, as in Penn World Tables 9.1 (Lederman et al., 

2017). Then, the annual, average, effective wage in aggregate manufacturing sector w  is 

calculated as: 

  1 1

1 1

 
,

S

S

S M
sis i

S M
sis i

WageBill
w

H
= =

= =

= ∑ ∑
∑ ∑

  (3.16) 

where, siWageBill  and siH  are the firm-level total wage bill and number of persons engaged, 

respectively. We calculate the four-digit industry labour share ( )sβ  by dividing the four-digit 

industry wage bill by the corresponding industry value-added, as below: 

 
10 Physical capital stock is comprised of buildings and other constructions, plant and machinery, transport equipment, 
computers and accessories, furniture and other office equipment, works in progress and other fixed assets. Capital and 
land stocks are calculated by using the information of opening value, closing value, gross value and depreciation on 
each item, as provided in the ASI.  
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By using cross-country data, Caselli and Feyrer (2007) find that the capital share in a given 

country equals the natural resource share in that country. Hence, we assume that in a four-digit 

industry, capital share ( )sα  equals its land share ( ).sγ  Accordingly, both capital share and land 

share are obtained by deducting the labour share in the corresponding industry from unity and then 

dividing that value by two, as below: 

 1
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1 / 2 .
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Finally, we calculate each four-digit industry value-added share ( )sθ , as below:  

 1
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  (3.19) 

3.2.4 Measuring Distortions 

Mostly following Hsieh and Klenow (2009) and Kou et al. (2020), we calculate firm-level 

normalised distortions in physical capital, land and output, as below: 
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3.2.5 Procedures for Calculating TFP Gains  

Largely based on the procedure in Chen (2017b) and Kumari et al. (2021), we calculate annual 

counter-factual TFP gains in the absence of distortions following the steps below. 

1. Set 3σ =  and R=10%. 

2. Calculate , , ,s s sw β α γ , and sθ  using (3.16), (3.17), (3.18) and (3.19), respectively. 
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3. Calculate distortions in capital, land and output using (3.20), (3.21) and (3.22), 

respectively. 

4. Following Hsieh and Klenow (2009) and Kou et al. (2020), calculate firm-level physical 

productivity by using:  

 
( ) 1

.
s s s

si si
si si

si si si

P Y
TFPQ A

K H L

σ
σ

α β γ

−
= =   (3.23) 

5. Calculate firm-level revenue productivity siTFPR  and the four-digit industry level 

revenue productivity sTFPR  by using (3.6) and (3.8), respectively.  

6. Calculate the four-digit industry distorted physical productivity sTFP  and efficient 

physical productivity efficient
sTFP  by using (3.9) and (3.10), respectively. 

7. Calculate the manufacturing sector efficiency level from (3.12). 

8. Deduct the manufacturing sector efficiency level from unity to obtain the aggregate 

misallocation losses. 

9. Conduct the counter-factual exercises to gauge TFP gains by removing all distortions, 

capital distortion and land distortion (one at a time) by using equations (3.13), (3.14) 

and (3.15), respectively.  

3.3. Data 
Our analysis covers a 22-year period, from 1994 to 2015, during which Sri Lanka liberalised 

its economy, implemented reforms in factor and product markets and engaged in a three-decade-

long destructive war that led to the displacement of people and firms. 

This study uses manufacturing firm-level data sourced from Sri Lanka’s ASI from 1995 to 

2016. The Department of Census and Statistics of Sri Lanka (DCS), which is the statistical office 

under the Ministry of Finance, conducts the ASI annually. The ASI covers all firms with five or 

more persons engaged. All firms with 100 or more persons are fully enumerated, whilst firms with 

5-99 persons are covered by a sample. Usually, the ASI extends to the entire country, and the 

DCS’s census is used to design its sample frame.11 This dataset has hardly been used in previous 

 
11 The industrial sample frame generated from the Census of Industry 1983 was used to conduct the ASI from 1984 
to 2003. The frame, prepared by using 2003 Census of Industries, was used for the ASI from 2004 to 2012. The 
Economic Census conducted in 2013/14 was the base for the new frame of industries, which was used for the ASI 
from 2015 to 2016. The ASI for any given year contains data and information for the previous year. 
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studies at its most narrowly defined four-digit industry levels, which cover all manufacturing 

firms.  

The ASI is the main source of industrial statistics for the formal manufacturing sector in Sri 

Lanka. It contains information under four main industry divisions: mining and quarrying; 

manufacturing; electricity, gas, steam and air conditioning supply; and water supply, sewerage, 

waste management and remediation activities. For our study, we only consider the manufacturing 

subcategory, which has around 120 industries at the four-digit United Nations’ International 

Industrial Classification level, comprising around 14,000 firms per year.12 The ASI provides firm-

level statistical information related to value of production, value of intermediate inputs, value-

added, salaries and wages, employment stock, value of capital stock and land stock and some other 

firm characteristics, such as entry year, location and the ownership structure.13 

The cross-sectional dataset for the sample period from 1994 to 2015 initially has around 

250,000 manufacturing firms, but after the data were cleaned in line with Kumari et al. (2021), 

that number reduced to 80,000 firms.14 All estimations in the study are based on the cleaned-

sample dataset. Table 3.1 reports summary statistics for those variables included in the analysis. 

 

 

 

 

 

 

 

 

 

 

 
12 During our sample period, there were three revisions of industrial classifications for industry allocation. Hence, to 
enable the comparability across years, data compiled before 2015 under United Nations’ International Industrial 
Classification Revision-2 (1995-2002) and Revision-3.1 (2003-2013) are reclassified with Revision-4, the latest 
classification. 
13 Entry year and ownership information are available only from 2006 survey, as the relevant questions in the survey 
were included from only that year onward. 
14 First, observations with empty cells and observations with non-positive values for capital, land, labour, output and 
value-added or wage bill are dropped. Second, 1% of all variables, including firm’s labour share, from both tails are 
dropped. Third, industries that had one or more labour share(s) are dropped. Fourth, 1% of tails from both tails of 
log(𝐴𝐴𝑠𝑠𝑠𝑠 𝐴𝐴𝑠𝑠���⁄ ) and log(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑠𝑠𝑠𝑠 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑠𝑠���������⁄ ) are dropped, following Hsieh and Klenow (2009). Fifth, the industries that are 
left with a single firm are dropped to ensure the possibility of resource reallocation among firms within an industry. 
Surveys were not conducted in 2004 or 2014, as those were census years. 
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Table 3. 1. Summary statistics (1994-2015)1. 
Variable (unit) Mean Std. Dev. Min. P12 P502 P992 Max. 

Labour 
 (Number of persons) 

147 248 5 5 50 1,252 1,721 

Capital 
(LKR thousands)3 

38,000 76,900 25 53 7,460 414,000 611,000 

Land 
(LKR thousands) 

8,220 21,400 10 16 1,460 111,000 262,000 

Value-added 
(LKR thousands) 

49,400 106,000 41 90 9,340 539,000 1,080,000 

Wage bill 
(LKR thousands) 

36,400 81,100 17 51 7,030 393,000 1,260,000 

Notes:  
1. Summary statistics are for the cleaned dataset. The sample size is 17,229, representing 80,114 firms.  
2. P1, P50 and P99 are the 1st, 50th (median) and 99th percentiles, respectively. 
3. Total capital stock in the dataset, excluding the land stock. 
 

3.4. Empirical Analysis 
In this section, we discuss the main findings of the study: variance of factor distortions across 

firms; relation between factor distortions and firm size; covariance between factor distortions and 

firm size; and finally, our main measure of misallocation—TFP gains by removing capital and 

land distortions relative to TFP gains with all distortions.15  

3.4.1 Variance of Factor Distortions  
Figure 3.1 illustrates the variance of firm-level distortions in capital and land. Annual variance 

measures the dispersion of firm-level distortions from the mean distortion in each year. The period 

average variance in land distortion is 4.1, which is higher than that of capital, which is 2.9. Both 

capital and land distortions have positive variance across firms in all years. The line representing 

variance in land distortion is above that of capital, showing a higher land variance across firms in 

every year relative to capital. This provides evidence of more land misallocation relative to capital 

during the period.  

 
15 Though our model has three types of distortions (i.e., output, physical capital and land), the focus in this analysis is 
only on factor distortions (i.e., physical capital and land). Hence, our results compare land distortion relative to that 
of capital. 
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Figure 3. 1. Variance of factor distortions. 
Notes:

siKτ and 
siLτ are firm-level capital distortion and land distortion, respectively. Annual entries are calculated by 

weighted averaging the industry-level distortions, using the industry value-added share in each year. Industry-level 
distortions are calculated using the firm-level distortions. 

 
3.4.2 Factor Distortions and Firm Size 

The relationship between factor distortions and firm size is analysed by dividing the pooled 

dataset from 1994 to 2015 into quartiles, using firm size as measured by firm value-added. Figure 

3.2 illustrates the results. Panel (A) presents the relationship between capital distortion and firm 

size, while panel (B) presents the relationship between land distortion and firm size.  
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(A) Capital distortion and firm size (value-added) (B) Land distortion and firm size (value-added) 

Figure 3. 2. Factor distortions and firm size. 
Notes: ,

si siK Lτ τ  and value-added are firm-level capital distortion, land distortion and value-added, respectively. The 
vertical axis shows the magnitude of period average distortion, obtained using either equation (3.20) or (3.21). The 
horizontal axis shows period average quartiles, using value-added. Period averages are obtained from pooled data 
from 1994 to 2015. 
 

Results show that land distortion is higher relative to capital. Capital and land distortions range 

from 3 to 16 and 48 to 88, respectively, in relation to firm size. The magnitude of capital distortion 

decreases when firms become larger, evidencing less capital misallocation in larger firms. In 

contrast, when firms grow, they face more land distortion, indicating significantly higher land 

misallocation in larger firms.   

 
3.4.3 Covariance between Factor Distortions and Firm Size 

Another measure of misallocation is the covariance coefficient between factor distortions and 

firm size. This coefficient indicates whether distortions and firm size move in the same direction 

or in the opposite direction. As seen in Figure 3.3, the covariance coefficient is mostly positive for 

land distortion, indicating that when firms become larger, they face more land distortion. Notably, 

the opposite is true for capital distortion. The average covariance for the whole sample period 

between land distortion and firm size and capital distortion and firm size are 0.44 and -0.99, 

respectively.16 Results of the correlation coefficient, which are shown in Table 3.A.2 and Figure 

3.A.1 in Appendix 3.A.2, also reinforce the covariance findings. 

 
16 Detailed results are given in Table 3.A.1 in Appendix 3.A.1. 
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Figure 3. 3. Covariance between factor distortions and firm size (value-added). 
Notes:

siKτ and 
siLτ are firm-level capital distortion and land distortion, respectively. Annual values are calculated by 

weighted averaging industry-level covariance, using the industry value-added share in each year. Industry-level 
covariance is calculated using the firm-level covariance.  

 

3.4.4 TFP Gains by Removing Distortions  

Table 3.2 presents our main measure of misallocation, which is the potential TFP gains by 

removing one factor distortion at a time relative to having all distortions. Column (1) reports the 

efficient TFP with no distortions, while column (2) reports the actual TFP with all firm-level 

distortions (i.e., capital, land and output). Columns (3) and (4) show the TFP results after removing 

capital distortion and land distortion, respectively.17 The results show that, on average, log actual 

TFP after removing land distortion is higher (at 20.56) relative to log actual TFP after removing 

capital distortion (at 20.42). Hence, in all years, after removing land distortion, potential gains 

relative to the baseline are higher than the gains from removing capital distortion, as shown in 

columns (6) and (5), respectively. Figure 3.4 also depicts clear evidence of greater land 

 
17 Figure 3.A.2 in Appendix 3.A.3 depicts movements of log efficient and log actual TFP over time.  
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misallocation. The period average TFP gain by removing land distortion is much higher (at 21%) 

than that of capital (at 4%).18  

 

Table 3. 2. TFP levels and TFP gains (%) by removing factor distortions.  
Year Log efficient TFP  Log actual TFP  TFP gains (%) 

 
All 3 scenarios  Baseline 0Kτ =   0Lτ =   0Kτ =  0Lτ =  

 (1)  (2) (3) (4)  (5)=[exp(3-2)-1]*100 (6)=[exp(4-2)-1]*100 

1994 19.91  19.21 19.24 19.39  3.21 20.02 
1995 20.37  19.65 19.68 19.81  2.79 17.33 
1996 20.45  19.78 19.82 19.97  4.55 20.54 
1997 20.36  19.66 19.70 19.85  4.11 21.35 
1998 20.46  19.79 19.83 19.96  3.66 18.50 
1999 20.49  19.94 19.97 20.08  2.69 15.54 
2000 20.76  20.05 20.07 20.20  1.85 16.60 
2001 20.57  19.95 19.97 20.10  2.53 15.75 
2002 20.78  20.19 20.21 20.32  1.87 13.49 
2004 20.74  19.93 19.98 20.16  5.53 26.12 
2005 19.91  19.23 19.29 19.51  6.19 32.69 
2006 20.44  19.57 19.65 19.91  7.77 39.92 
2007 21.55  20.55 20.60 20.80  5.10 28.12 
2008 21.91  21.14 21.19 21.31  5.45 19.29 
2009 21.64  20.86 20.91 21.08  5.04 24.71 
2010 22.03  21.26 21.30 21.45  4.18 21.12 
2011 21.96  21.19 21.24 21.40  4.57 22.51 
2012 22.46  21.71 21.71 21.85  0.51 14.56 
2014 22.75  21.94 21.97 22.05  2.76 10.89 
2015 22.74  21.98 22.00 22.10  1.83 12.74 

Average 21.11  20.38 20.42 20.56  3.81 20.59 
Notes: The entries in column (1) are the log of annualised efficient TFP, obtained from equation (3.10), while columns 
(2), (3) and (4) are the log of annualised actual TFP, obtained from equation (3.9). In columns (5) and (6), TFP gains 
(%) = 100 [exp (Log TFP removing one distortion - Log actual TFP with all distortions) - 1]. 
 

 

 

 

 
 
 
 

 
18 As TFP gains results could be sensitive to land share, a sensitivity analysis was conducted by lowering land share 
to1/3 and increasing it to 2/3 after deducting the labour share from the unity, instead of having equal factor share for 
land and capital. Under all scenarios, contribution of land misallocation to TFP loss is higher relative to that of capital. 
For instance, when land share is reduced to 1/3, TFP gains by removing land distortions declined to 12%, while the 
gains from removing capital distortions increased to 6%. In contrast, when land share is increased to 2/3, TFP gins by 
removing land distortions increased to 32% while the gains from removing capital distortions declined to 2%. 
However, when the land share is lowered, the relative contributions of capital and land towards misallocation will 
shift more towards capital. 
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Figure 3. 4. TFP gains (%) by removing factor distortions. 
Notes: Figure 4 depicts the results in columns (5) and (6) of Table 3.2. TFP gains (%) = 100 [exp (Log TFP removing 
one distortion - Log actual TFP with all distortions) - 1]. 

 
Overall, the results suggest that the land of Sri Lanka’s manufacturing is more misallocated 

than its capital. Hence, the contribution of land misallocation to aggregate TFP is larger than that 

of capital. More precisely, the contribution of land misallocation to TFP is almost fivefold that of 

capital, with 21% TFP gains by eliminating land misallocation relative to 4% TFP gains by 

eliminating capital misallocation.  

 

3.4.5 Robustness Checks 

In this section, we conduct two additional analyses: robustness checks to recalculate TFP gains 

by changing variables and model parameter values and recalculating the TFP gains by normalising 

the model, using output distortion.   

 
3.4.5.1 TFP Gains by Removing Distortions: Sensitivity Analyses 

Our TFP gain results presented in Table 3.2 could be sensitive to data quality, calibrations and 

parameter values. Hence, four robustness tests are conducted by: dropping very small firms; 
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dropping very large firms; increasing the elasticity of substitution; and inflating the wage bill, as 

in Kumari et al. (2021). Detailed results are in Table 3.B.1 in Appendix 3.B.1. 

The results show that TFP gains after removing land distortion range between 15% and 24%, 

whereas TFP gains after removing capital distortion range only between 3% and 5%. Figure 3.5 

also reinforces the clear evidence of greater land misallocation in all four scenarios; indeed, the 

line representing TFP gains from removing land distortion is above that of capital. The robustness 

results endorse our baseline findings, suggesting that the contribution of land misallocation to TFP 

is around fivefold that of capital. Thus, there is more industrial land misallocation in Sri Lanka 

than capital misallocation.  

 

(A) Employees ≥  10    (B) Employees ≤  1500 

 

(C) σ  = 4     (D) Wage/output = 0.35 

Figure 3. 5. TFP gains (%) by removing factor distortions. 
Notes: Panels (A), (B), (C) and (D) depict the results in columns (1), (2), (3) and (4) of Table 3.B.1 in Appendix 3.B.1, 
respectively. TFP gains (%) = 100 [exp (Log TFP removing one distortion - Log actual TFP with all distortions) - 
1]. 
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3.4.5.2 TFP Gains by Removing Distortions: Normalising the Model Using Output Distortion 

We recalculate TFP gains of removing capital and land distortions by normalising the model 

with output distortion instead of labour distortion, as had been done in the baseline analysis. 

Confirming that relatively large land misallocation led to the wider gap between land and capital 

misallocation in the baseline findings, the results in Table 3.B.2 show that TFP gains from 

removing land distortion are much higher (at 25%), whereas TFP gains from removing capital 

distortion are only 8%. A modified model derivation is presented in Appendix 3.B.2.  

 

3.5. Productivity and Factor Distortions 
To ascertain how factor distortions are associated with productivity, firm-level capital and land 

distortions are separately regressed on firm-level productivity by using pooled data from 1994 to 

2015 and equation (3.24).19  

 (1 ) ( )
ist XistX X ist s tLog Log TFPQ ττ β λ η ε+ = + + +  , (3.24) 

where, ,  X K L= . (1 )
istXLog τ+  and ( )istLog TFPQ are log of firm-level distortions for input and 

log of firm-level productivity, respectively. Subscripts ,  and i s t  denote firm, industry and year, 

respectively. Xβ  is the key coefficient of interest, and it measures how firm-level distortions in 

capital and land respond to firm-level productivity changes. sλ  captures the industry fixed effects, 

while tη  captures the year fixed effects. Equation (3.25) calculates the standard deviation of the 

residual ( )
Xist

sd τε  of equation (3.24). 

 ( ) X

Xist
sd τ

τ εε σ=   (3.25) 

Results are shown in Table 3.3. Kβ for capital distortion is negative, while Lβ  for land 

distortion is positive, both of which are statistically significant at the 1% level. When firm-level 

productivity increases by 1%, land distortion also increases by 0.142%. In contrast, capital 

distortion decreases by 0.166% when firm-level productivity increases by 1%. For land distortion, 

 
19 This exercise is based on the baseline model, normalised by labour distortion. 
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the standard deviation of the residual is 1.668, which is higher than that of capital, which is 1.193. 

These results show that land is more misallocated relative to capital.20 

Table 3. 3. TFPQ and distortions: Pooled data. 
 Capital Distortion  Land Distortion 

Period 
Kβ  ( )

Kist
sd τε  

 Lβ  ( )
List

sd τε  

1994-2015 -0.166*** 1.193  0.142*** 1.668 

 (0.006)   (0.008)  
Notes: 

Kβ  and 
Lβ are regression coefficients of log TFPQ with industry and year fixed effects. Standard errors 

clustered at the firm-level are displayed in parentheses. ( )
Kist

sd τε and ( )
List

sd τε  are the standard deviations of the 

error terms, as in equation (25), for capital and land, respectively.  *** 1% significance. 
 

 
 

3.6. Concluding Remarks 
This paper quantifies the misallocation of land and capital among firms and their relative 

contribution to aggregate TFP by using a new firm-level dataset for Sri Lanka’s manufacturing 

sector. Adopting a static production model, we find that land distortion, relative to that of physical 

capital, exhibits both greater variance across firms and positive covariance with firm size. The 

results show that the aggregate TFP gain from removing land distortion is 21%, which is 

significantly higher than the aggregate TFP gain from removing capital distortion, which is only 

4%. Our finding corroborates previous studies, which indicated that accessing industrial land is 

the major binding constraint to growth and economic transformation in Sri Lanka. Indeed, land 

regulation can be a crucial barrier to development, even though land may be abundant relative to 

capital in developing countries. Some potential policy suggestions to improve the efficiency in 

land allocation would be providing title deeds to Crown lands as currently 80% of land is owned 

by the state, converting paper-based titles to e-based titles facilitating the deed transfer process, 

maintaining transparency in land pricing to land market to become competitive, amending stamp 

duty laws to prevent underreporting of land transfer values and expediting land dispute handling 

by establishing special land tribunals to settle land disputes speedily, among others. 

We contribute to the literature along three dimensions. First, this study is the first that 

examines the relative importance of land and capital misallocations among firms in a developing 

country and how these misallocations affect the country’s aggregate manufacturing TFP. Second, 

 
20 We conduct the same exercise using annual data but without year fixed effects. The details are given in Appendix 
3.B.3, and the results are in Table 3.B.3. Those results also confirm the findings in Table 3.3. 
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we modified the model of Hsieh and Klenow (2009) to incorporate land as an additional factor of 

production. In the resource misallocation literature, previous studies have largely neglected 

industrial land as an input in production. Third, this study is conducted using an annual survey 

dataset that spans over two decades, from 1994 to 2015; notably, previous studies had used only 

micro-level data that covered a much shorter time horizon.    

There are some caveats to this paper. The ASI dataset does not include informal or very small 

manufacturing firms with less than five persons. Also, there is a possibility of miscalculation of 

TFP gains due to model specifications (Gong and Hu, 2016). The collateral role of land amplifying 

capital misallocation is not considered. Similarly, this paper does not focus on the impact of 

specific policy distortions or incentive problems, which are possibly relevant. Hence, further 

research is needed to understand specific policies and institutions underlying the industrial land 

misallocation in developing countries that hamper their development. These issues are left for 

future research.  
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Appendices 

Appendix 3.A. Results: Distortions and Productivity Gains 

3.A.1 Covariance between Factor Distortions and Firm Size 

 

Table 3.A.1. Covariance between factor distortions and firm size. 
Year Capital distortion Land distortion 
1994 -0.85 0.38 
1995 -0.95 0.33 
1996 -0.96 0.15 
1997 -1.43 -0.03 
1998 -1.42 0.03 
1999 -2.21 -0.23 
2000 -2.01 -0.14 
2001 -2.33 -0.35 
2002 -0.64 0.16 
2004 -0.68 0.39 
2005 -1.09 0.50 
2006 0.19 2.40 
2007 -0.63 1.04 
2008 -0.60 0.58 
2009 -0.65 0.77 
2010 -0.53 0.79 
2011 -0.68 0.75 
2012 -0.20 0.20 
2014 -0.95 0.80 
2015 -1.10 0.26 

Average -0.99 0.44 
Notes: Annual values are calculated by weighted averaging industry-level covariance, using the industry value-added 
share in each year. Industry-level covariance is calculated using the firm-level covariance.  
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3.A.2 Correlation Coefficients between Factor Distortions and Firm Size 

 

Table 3.A.2. Correlation coefficients between factor distortions and firm size. 
Year Capital distortion Land distortion 
1994 -0.28 0.11 
1995 -0.31 0.09 
1996 -0.30 0.04 
1997 -0.39 -0.01 
1998 -0.38 0.01 
1999 -0.48 -0.04 
2000 -0.49 -0.03 
2001 -0.51 -0.07 
2002 -0.26 0.05 
2004 -0.28 0.13 
2005 -0.32 0.14 
2006 0.04 0.43 
2007 -0.18 0.24 
2008 -0.18 0.14 
2009 -0.23 0.20 
2010 -0.16 0.18 
2011 -0.23 0.19 
2012 -0.08 0.07 
2014 -0.21 0.16 
2015 -0.29 0.06 

Average -0.28 0.10 
Notes: Annual values are calculated by weighted averaging industry-level correlation coefficients, using the industry 
value-added share in each year. Industry-level correlation coefficients are calculated using the firm-level correlation 
coefficients. 
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Figure 3.A.1. Correlation between factor distortions and firm size (value-added).  
Notes:

siKτ and 
siLτ are firm-level capital distortion and land distortion, respectively. Annual values are calculated by 

weighted averaging industry-level correlation coefficients, using the industry value-added share in each year. 
Industry-level correlation coefficients are calculated using the firm-level correlation coefficients. 

 
3.A.3 Log Efficient and Log Actual TFP 

Figure 3.A.2 depicts movements of log efficient and log actual TFP over time. All four series 

show increasing trends, along with the expansion of the economy over the period. Theoretically, 

log efficient TFP should place above the actual TFP, as it is the best possible efficiency, with zero 

distortions. The line representing log actual TFP after removing land distortion is above the line 

that represents log actual TFP after removing capital distortion. Truly, the relative inefficiency in 

productivity is due to land distortion. The actual TFP line illustrates that the manufacturing sector 

is least productive when all distortions are considered. 
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Figure 3.A.2. Log efficient and log actual TFP. 
Note: The entries are columns (1), (2), (3) and (4) of Table 3.2.  
 
 
 
  

19
20

21
22

23
Lo

g 
sc

al
e

1995 2000 2005 2010 2015
Year

Efficient TFP Actual TFP
TFP after removing Τ

Ksi
TFP after removing Τ

Lsi



Chapter 3 
 

CAN LAND BE A GREATER BARRIER TO DEVELOPMENT THAN CAPITAL?  
 

64 
 

Appendix 3.B. Robustness Checks and Extensions 
3.B.1 Robustness Tests: TFP Gains by Removing Distortions  

Table 3.B.1 presents the results of robustness tests for the calculations of TFP gains. Column 

(1) reports the reduced sample results by removing small firms that had less than 10 employees. 

In contrast, column (2) presents results after dropping very large firms that had more than 1,500 

employees. In column (3), the elasticity of substitution increased from 3 to 4.21 The results after 

inflating the wage bill to be equal to 0.35 times the output (up from 0.3 times the output) are in 

column (4).  

Table 3.B.1. Robustness results: TFP gains (%) by removing distortions.   
Year  Employees≥10  Employees≤1500  Sigma=4  Wage/Output=0.35 

  𝜏𝜏𝐾𝐾 = 0 𝜏𝜏𝐿𝐿 = 0  𝜏𝜏𝐾𝐾 = 0 𝜏𝜏𝐿𝐿 = 0  𝜏𝜏𝐾𝐾 = 0 𝜏𝜏𝐿𝐿 = 0  𝜏𝜏𝐾𝐾 = 0 𝜏𝜏𝐿𝐿 = 0 

  (1)  (2)  (3)  (4) 
1994  2.9 18.3  3.0 19.0  4.1 22.6  2.0 13.3 
1995  2.6 16.3  3.6 19.7  3.7 19.5  1.6 10.4 
1996  4.4 19.1  4.6 18.2  5.6 23.7  2.7 12.9 
1997  3.9 20.5  4.0 17.9  5.1 24.3  3.1 15.1 
1998  3.7 17.8  4.3 17.0  4.6 20.6  2.4 13.0 
1999  2.7 15.4  2.7 14.6  3.4 17.8  1.9 10.7 
2000  1.8 16.5  2.4 18.9  2.6 19.3  1.8 12.4 
2001  2.3 15.8  2.7 14.7  3.4 18.0  1.4 9.6 
2002  1.9 13.5  3.0 18.7  2.7 16.0  0.8 8.2 
2004  5.5 26.1  6.1 28.9  8.2 30.9  3.7 16.7 
2005  5.3 28.0  6.1 26.6  7.5 35.5  8.8 28.4 
2006  7.1 33.2  8.0 38.8  10.9 49.2  5.6 30.8 
2007  5.0 25.0  3.6 24.4  7.2 32.4  2.8 22.4 
2008  5.3 21.0  4.3 20.5  7.0 22.0  5.9 16.2 
2009  4.6 22.5  4.6 22.5  6.7 29.8  3.6 17.6 
2010  4.1 20.9  4.1 20.9  5.5 25.0  3.2 15.6 
2011  4.5 26.1  5.7 22.0  6.3 27.4  3.0 16.1 
2012  0.5 14.6  0.5 16.7  1.0 15.8  0.1 11.1 
2014  1.0 7.5  4.9 15.9  5.0 13.4  2.6 10.4 
2015  1.7 12.2  2.0 12.2  2.6 15.0  1.6 10.0 

Average   3.5 19.5   4.0 20.4   5.1 23.9   2.9 15.1 
Notes: To obtain the results, the same methodology used to obtain baseline results in columns (5) and (6) in Table 3.2 
is followed. However, Table 3.B.1 summarises only TFP gain results. Accordingly, TFP gains (%) = 100 [exp (Log 
TFP removing one distortion - Log actual TFP with all distortions) - 1].  

 

 

 
21 TFP gains from efficient allocation increase on the elasticity of substitution. The substitutability across competing 
manufacturing firms usually ranges from three to ten (Broda and Weinsten, 2006; Hendel and Nevo, 2006). 
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3.B.2 TFP Gains by Removing Distortions: Normalizing the Model Using Output Distortion 

Derivation of the Model

The main difference between this modified model and the baseline model is that here, we 

normalised all factor distortions by using output distortion. However, the rest of the model 

derivation is almost identical to the baseline model, except for five equations. Accordingly, 

equation (3.6) should be replaced by equation (3.B.1), equation (3.8) should be replaced by 

equation (3.B.2), and equations (3.20) to (3.22) should be replaced by equations (3.B.3) to (3.B.5), 

as shown below, to get the results in Table 3.B.2.

( ) ( ) ( )1 1 1
,

1

s s s

si si si

s s s

K H Lsi si
si si si

si si si s s s

R w RP YTFPR P A
K H L

α β γ

α β γ

τ τ τσ
σ α β γ

     + + +
     = = =
     −      

 (3.B.1) 

where 
siKτ , 

siHτ  and 
siLτ are firm-specific distortions in physical capital, labour and land,

respectively, normalised by output distortion  
siYτ . They can be calculated by: 

1 1 1
1 ,  1 ,  1 .

1 1 1
si si si

si si si

si si si
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(3.B.2) 

Calculate the normalised distortions in physical capital, labour and land, as below: 
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TFP Gain Results  

Table 3.B.2. TFP levels and gains (%) by removing distortions: Normalised by output distortion. 
Year Log efficient TFP  Log actual TFP  TFP gain (%) 

 All 3 scenarios  Baseline 0Kτ =  0Lτ =   0Kτ =  0Lτ =  

 (1)  (2) (3) (4)  (5)=[exp(3-2)-1]*100 (6)=[exp(4-2)-1]*100 
1995 20.37  19.65 19.71 19.85  6.19 21.44 
1996 20.45  19.78 19.85 19.99  7.31 24.00 
1997 20.36  19.66 19.73 19.88  7.25 25.14 
1998 20.46  19.79 19.86 19.99  6.76 22.15 
1999 20.49  19.94 19.99 20.11  5.43 18.64 
2000 20.76  20.05 20.10 20.24  5.19 20.72 
2001 20.57  19.95 20.01 20.13  5.95 19.67 
2002 20.78  20.19 20.25 20.35  5.50 16.81 
2004 20.74  19.93 20.02 20.21  10.16 32.41 
2005 19.91  19.23 19.33 19.55  10.90 37.66 
2006 20.44  19.57 19.70 19.95  13.63 45.71 
2007 21.55  20.55 20.66 20.87  11.17 36.98 
2008 21.91  21.14 21.22 21.35  9.06 23.52 
2009 21.64  20.86 20.95 21.12  9.70 30.00 
2010 22.03  21.26 21.34 21.49  8.19 25.32 
2011 21.96  21.19 21.27 21.44  8.48 27.65 
2012 22.46  21.71 21.74 21.87  3.59 17.54 
2014 22.75  21.94 22.01 22.09  7.36 15.79 
2015 22.74  21.98 22.04 22.13  5.67 16.30 

Average 21.11  20.38 20.45 20.60  7.72 25.11 
Note: TFP gains (%) = 100 [exp (Log TFP removing one distortion - Log actual TFP with all distortions) - 1]. 

3.B.3 Productivity and Factor Distortions 

As done in Section 3.5, the same regression analyses are performed but by using annual data 

with no year fixed effects and equations (3.B.6) and (3.B.7).  

 (1 ) ( ) .X
ist

X
ist X ist slog log TFPQ

τ
τ β λ ε+ = + +   (3.B.6) 

 ( ) .
X

X
ist

sd τ
ετ

ε σ=   (3.B.7) 

Results are shown in Table 3.B.3. In all years  Kβ  for capital distortion is negative, while Lβ  

for land is positive. When firm-level productivity increases by 1%, capital distortion contracts by 

0.149%, on average. In contrast, when firm-level productivity increases by 1%, land distortion 

increases by 1.595%, on average. For both distortions, the standard deviation of the residuals is 

positive. However, for land distortion, it is 1.595. This is higher than that of capital, which is 

1.133. These results show that land is more misallocated relative to capital. 
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Table 3.B.3. Annual TFPQ and factor distortions. 

Year 
Capital distortion   Land distortion 

Kβ  ( )
Kist

sd τε    Lβ  ( )
List

sd τε  

1994 -0.137*** 1.086  0.195*** 1.474 
 (0.022)   (0.030)  

1995 -0.128*** 1.086  0.2*** 1.505 
 (0.021)   (0.029)  

1996 -0.14*** 1.188  0.164*** 1.535 
 (0.024)   (0.031)  

1997 -0.162*** 1.196  0.162*** 1.588 
 (0.025)   (0.038)  

1998 -0.163*** 1.168  0.16*** 1.557 
 (0.024)   (0.032)  

1999 -0.218*** 1.118  0.109*** 1.68 
 (0.025)   (0.037)  

2000 -0.213*** 1.169  0.158*** 1.694 
 (0.026)   (0.038)  

2001 -0.219*** 1.202  0.088*** 1.682 
 (0.025)   (0.035)  

2002 -0.185*** 0.946  0.108*** 1.577 
 (0.039)   (0.065)  

2004 -0.13*** 1.13  0.295*** 1.618 
 (0.027)   (0.039)  

2005 -0.148*** 1.267  0.135*** 1.516 
 (0.043)   (0.051)  

2006 -0.126*** 1.071  0.204*** 1.568 
 (0.035)   (0.051)  

2007 -0.112*** 1.1  0.274*** 1.545 
 (0.029)   (0.040)  

2008 -0.125*** 1.062  0.176*** 1.624 
 (0.022)   (0.034)  

2009 -0.141*** 1.082  0.178*** 1.62 
 (0.023)   (0.034)  

2010 -0.161*** 1.053  0.134*** 1.7 
 (0.024)   (0.039)  

2011 -0.102*** 1.072  0.207*** 1.615 
 (0.026)   (0.040)  

2012 -0.263*** 0.908  -0.112* 1.604 
 (0.072)   (0.128)  

2014 -0.058** 1.284  0.143*** 1.66 
   (0.036)   (0.047)  

2015 -0.184*** 1.063  0.079** 1.552 
 (0.029)     (0.042)  

Average -0.149*** 1.133   0.163*** 1.595 
  (0.027)     (0.038)   

Notes: 
Kβ  and 

Lβ  are regression coefficients of log TFPQ with industry fixed effects, using equation (3.B.6). 

Standard errors clustered at the firm-level are displayed in parentheses. ( )
Kist

sd τε and ( )
List

sd τε are the standard 

deviations of the error term obtained from equation (3.B.7) for capital and land distortions, respectively.  ***, ** and 
* 1%, 10% and 40% significance, respectively. 
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CHAPTER 4: Un-incorporation and Misallocation: Firm-Level 

Evidence from Sri Lanka   

4.1. Introduction 
Incorporation is an important legal institution. It provides limited liability to a firm’s 

owners and has fundamental economic impacts (Alp, 2020; Dhingra and Morrow, 2019; Glover 

and Short, 2010; Herranz et al., 2015). Unincorporated firms are usually smaller and less 

productive than their incorporated counterparts, particularly due to legal clauses on 

incorporation and progressive income tax schedules (Alp, 2020; Barro and Wheaton, 2020; 

Barth et al., 2005). On top of the low productivity of individual unincorporated firms, we argue 

in this paper that there are legal and tax factors that potentially lead to more misallocation 

across unincorporated firms relative to incorporated ones.  

First, the unlimited liability of unincorporated firms makes owners less willing to expand 

the business and delegate management1 to professionals (Ekanayake and Hewa Kuruppuge, 

2017; Lemos and Scur, 2012), imposing greater distortionary constraints on more productive 

firms and impeding their growth. For instance, as individuals are manifestly heterogeneous in 

their decision-making abilities, dynastic management2 could lead to resource misallocation 

(Caselli and Gennaioli, 2013). In contrast, incorporated firms prefer to expand the business and 

hire professional managers from the competitive candidate market, resulting in not only higher 

average productivity, as some studies have suggested, but also in less dispersion, as we are 

going to show in this paper.  

Second, unincorporated firms that are more profitable may pay more tax either due to de 

jure progressive income tax schedules, or because of de facto tax enforcement based on firms’ 

profitability and their ability to pay taxes. These dispersions in managerial productivity, 

profitability and income tax schedules among unincorporated firms could translate into 

dispersion in firm-specific distortions and dispersion in revenue productivity,3 which are clear 

signs of aggregate TFP losses generated from misallocation. Therefore, unincorporated firms 

1 Bloom et al. (2016) identify three main roles of management in the production function: management as a factor 
of production, management as a technology and management as design (or contingent management). 
2 Dynastic management refers to the inter-generational transmission of managerial responsibilities in family firms 
(Caselli and Gennaioli, 2013). 
3 Total factor revenue productivity is the weighted average of the marginal revenue product of inputs: capital and 
labour (Hsieh and Klenow, 2009). Dispersion in TFPR measures the total effect of misallocation on productivity. 
Hsieh and Klenow (2009) propose a ‘summary’ measure of the effects of dispersion in the marginal products, 
which is TFPR. Other studies have separately focused on the marginal products of each input. 
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may not be only characterised with lower productivity at the firm-level but also with more 

severe misallocation across firms within industries, contributing to greater productivity losses 

at the aggregate level relative to their incorporated counterparts. However, studies are limited 

on incorporation status and misallocation across firms. 

Like many other developing countries, Sri Lanka presents an interesting case relating to 

incorporation status and misallocation. Many firms in developing countries continue to operate 

as unincorporated entities (Alp, 2020), and family-owned businesses4 have been popular in 

South Asian countries (Khanna and Yafeh, 2007), including in Sri Lanka (Ekanayake and 

Hewa Kuruppuge, 2017). Indeed, in Sri Lanka, sole proprietorships5 are the most common 

form of registration, accounting for around 60% of all registered firms, and this category 

remains significant in terms of employment creation and economic contribution (Advocata, 

2020). Family-owned firms in Sri Lanka are unlikely to promote professional management. 

Instead, top managerial positions are usually reserved for those who have family ties rather 

than those who possess qualifications and competencies (Ekanayake and Hewa Kuruppuge, 

2017; Nanayakkara, 2004). Specifically, a major source of managerial inefficiency in less 

developed countries is the inadequate delegation of decision-making (Grobovšek, 2020). The 

lack of trust in non-family members is found to be the main obstacle to the delegation of 

managerial tasks (Bloom et al., 2013). 

Similarly, evidence suggests that unincorporated firms are widely subject to policies and 

institutions, both of which result in misallocation. Particularly, most of the unincorporated 

small and medium enterprises (SMEs)6 in Sri Lanka face frictions in both capital and output 

markets. For instance, Thilakaweera (2016) discusses the unfavourable credit market frictions 

in the SME sector caused by state-owned banks, while Wijewardena (2021) suggests that sole 

proprietors in Sri Lanka who lack management skills and financial literacy have limited access 

to financing from formal financial institutions. Also, a survey report by Advocata (2020) shows 

that access to finance remains a critical problem for these firms, limiting their potential to reach 

the next level.  

Additionally, the implications of tax laws are different according to the incorporation status 

of the firms. Sri Lankan sole proprietors pay individual income tax, and partnerships are subject 

to partnership law. Meanwhile, private limited liabilities and public limited liabilities pay 

4 Family-owned firms are mostly unincorporated. 
5 Sole proprietorships and partnerships are the most common types of unincorporated entities in Sri Lanka. 
6 Most of the SMEs in Sri Lanka are unincorporated firms (ASI, 1995-2016). 
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corporate income taxes. Furthermore, individual income tax schedules are progressive, 

whereas corporate tax rates are mostly flat (IRD, 2019).7 Hence, more efficient or profitable 

unincorporated firms are subject to higher income tax rates8 than their less efficient 

counterparts, which may lead to more misallocation within the unincorporated firms. 

To this end, our study broadly investigates the impact of un-incorporation on misallocation 

by comparing potential aggregate TFP gains between unincorporated and incorporated firms. 

For the empirical study, we employ firm-level survey data from Sri Lanka’s manufacturing 

sector for the period 2005 to 2017. Our method of assessing the TFP loss from misallocation 

is based on the model of Hsieh and Klenow (2009), which is widely used as a benchmark in 

gauging the magnitude of misallocation and aggregate TFP losses.  

Our results suggest that the average TFP of unincorporated firms is lower than that of 

incorporated firms by 165%. That is consistent with existing literature. In addition, we find that 

misallocation is more severe in unincorporated firms than in incorporated firms in three 

aspects. First, in a hypothetical elimination of resource misallocation, period average aggregate 

TFP gains in unincorporated firms are 132%, which is higher than the 90% gains in 

incorporated firms. Second, there are more misallocations both in output and capital among 

unincorporated firms than among incorporated ones. Counter-factual analyses suggest that the 

average aggregate TFP gains from removing output and capital distortions in unincorporated 

firms are 109% and 36%, respectively, while the average aggregate TFP gains from removing 

output and capital distortions in incorporated firms are 83% and 17%, respectively. Third, there 

is a stronger positive relationship between firm-specific distortion and productivity among 

unincorporated firms than there is among their incorporated counterparts. Indeed, we argue that 

productive unincorporated firms face greater distortions due to unlimited liability and 

progressive income tax regimes.  

Our paper is related to the broad literature on misallocation and productivity. There has 

been a growing number of studies on misallocation across firms and its impact on aggregate 

productivity losses and consequent income disparity across countries (Calligaris, 2015; Hsieh 

and Klenow, 2009; Inklaar et al., 2017; Restuccia and Rogerson, 2008, 2017). In a pioneering 

study that used manufacturing firm-level data, Hsieh and Klenow (2009) suggest that 

7 However, the Inland Revenue Department announces that some selected sectors are subject to different corporate 
tax rates, depending on national priorities—particularly in the annual government budget. 
8 Effectively, the owners of the more efficient unincorporated firms pay a higher income tax than the owners of 
the less efficient unincorporated firms. 
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misallocation is high in China and India relative to the United States, leading to higher 

productivity losses in those countries. By adopting the model of Hsieh and Klenow (2009) and 

using firm-level data, Kumari et al. (2021) find that Sri Lanka’s manufacturing sector has been 

operating at around 50% of its efficiency capacity. Hypothetically, if misallocation had been 

eliminated, Sri Lanka would have had 102% TFP gains from 1994 to 2015. 

More recent studies on misallocation mainly focus on the distortions arising from a specific 

production factor, such as labour, capital, or land, or firms’ discriminatory policies that 

generate misallocation (Adamopoulos and Restuccia, 2020; Bai and Cheng, 2016; Bloom et 

al., 2012; Caballero et al., 2008; Caselli and Gennaioli, 2013; Chen, 2017a; De Mel et al., 2008; 

Gopinath et al., 2017; Hsieh et al., 2019; Le, 2020; López and Torres, 2020; Midrigan and Xu, 

2014; Ranasinghe, 2020; Ranasinghe and Restuccia, 2018; Restuccia and Santaeulalia-Llopis, 

2017; Song et al., 2011; Wu, 2018). To our knowledge, our paper is the first study on the 

relationship between firms’ incorporation status and misallocation. Specifically, our findings 

provide innovative evidence on the relationship between incorporation and misallocation and 

lay an important empirical foundation for further theoretical analyses. 

The remainder of the paper is organised as follows. Section 4.2 describes the dataset and 

provides summary statistics. Section 4.3 presents the methodology. The TFP losses/gains 

results are presented in Section 4.4, while the sources of misallocation are discussed in Section 

4.5. Lastly, Section 4.6 contains concluding remarks. 

4.2. Data 

4.2.1 Firm-Level Data of Sri Lanka 

Our analysis covers a period of 13 years, from 2005 to 2017. The empirical study uses 

firm-level data of the manufacturing sector from Sri Lanka’s Annual Survey of Industries (ASI) 

from 2006 to 2018. The Department of Census and Statistics of Sri Lanka (DCS), which is the 

statistical office under the Ministry of Finance, conducts the ASI annually. The ASI covers all 

industrial firms with five or more persons engaged. All firms with 100 or more persons are 

fully enumerated, whilst firms with 5-99 persons are covered by a sample. Usually, the ASI 

extends to the entire country, and the DCS’s census is used to design its sample frame.9 This 

dataset has hardly been used at its most narrowly defined four-digit industry levels, which cover 

9 The industrial sample frame generated using the 2003 Census of Industries was used for the ASI from 2004 to 
2012. The Economic Census conducted in 2013/14 was the base for the new frame of industries, which was used 
for the ASI from 2015 to 2018. The ASI for any given year contains data and information for the previous year. 
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all manufacturing firms. Though the digital dataset at the four-digit industry level is available 

with DCS from 1994 to 2017, this study considers data only from 2005 to 2017, as information 

on firms’ incorporation status is only available from the 2006 survey onwards.  

The ASI is the main source of industrial statistics for the formal manufacturing sector in 

Sri Lanka. It contains information under four main industry divisions: mining and quarrying; 

manufacturing; electricity, gas, steam and air conditioning supply; and water supply, sewerage, 

waste management and remediation activities. In this paper, we only consider the 

manufacturing subcategory, which has around 120 industries at the four-digit United Nations’ 

International Industrial Classification level, comprising around 14,000 firms per year.10 The 

ASI provides firm-level statistical information required for this analysis, including the value of 

output, value-added, salaries and wages, employment stock, value of capital stock, entry year 

and firm’s ownership type. 

There are six main ownership types: sole ownership (sole), partnership (partnership), 

private limited liability (private), public limited liability (public), government- and semi-

government-owned (government) and other (other).11 Private firms have the biggest share in 

the manufacturing sector in terms of value-added (87%), output (87%) and number of 

employees (81%), followed by sole, public and partnership.12 However, when the number of 

firms is considered in the manufacturing sector, private and sole firms have an equal share of 

38%, while partnership and public firms have a share of 9% and 4%,13 respectively. The 

contribution coming from government and other firms is negligible—around 3% in terms of 

every dimension of measurement. Hence, this study considers only four types of ownerships: 

sole, partnership, private and public. Furthermore, given that the main concern of this paper is 

on how incorporation status may contribute to misallocation, we narrow down the analysis to 

broadly focus only on unincorporated and incorporated subcategories. Accordingly, sole and 

partnership firms are included in the unincorporated group, while private and public firms are 

included in the incorporated group.  

10 During our sample period, there were two revisions of industrial classifications for industry allocation. Hence, 
to enable the comparability across years, data compiled before 2015 under United Nations’ International Industrial 
Classification Revision-3.1 (2003-2013) are reclassified with Revision-4, the latest classification. 
11 Other-owned includes corporative and not-for-profit firms.  
12 These percentages are obtained after the database is cleaned, as stated in Section 4.2.2.   
13 These percentages are also obtained after the database is cleaned, as stated in Section 4.2.2.   
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4.2.2 Data Cleaning and Summary Statistics 

The original repeated cross-sectional dataset for the sample period from 2005 to 2017 

consists of around 194,391 manufacturing firms. It is reduced to 87,476 firms after being 

cleaned in several steps.14 All estimations in the study are based on the sample after cleanse. 

Table 4.1 reports summary statistics for those variables used in the analysis for unincorporated 

and incorporated firms. Mean values of the variables show that incorporated firms are 6 to 10 

times larger and 1.3 times older than unincorporated firms. Hence, unincorporated firms are 

relatively small and young.  

Table 4. 1. Summary statistics (2005-2017)1. 
Variable (unit) Mean Std. Dev. Min. P12 P502 P992 Max. 

Unincorporated (sole + partnership) 

Labour (persons) 41 69 5 5 16 357 651 
Capital (LKR thousands) 20,600 41,500 27 76 5,540 222,000 331,000 
Output (LKR thousands) 51,400 119,000 297 557 8,170 561,000 1,570,000 
Value-added (LKR thousands) 21,600 49,100 138 293 3,900 259,000 477,000 
Wage bill (LKR thousands) 15,400 35,600 89 167 2,450 168,000 471,000 
Age (years) 18 15 1 1 14 79 163 

Incorporated (private + public) 

Labour (persons) 260 352 8 11 117 1,656 2,419 
Capital (LKR thousands) 179,000 324,000 200 530 63,500 1,820,000 2,880,000 
Output (LKR thousands) 510,000 836,000 2,000 3,980 196,000 3,900,000 10,400,000 
Value-added (LKR thousands) 203,000 326,000 1,050 2,120 78,000 1,710,000 2,710,000 
Wage bill (LKR thousands) 153,000 251,000 600 1,200 58,800 1,170,000 3,120,000 
Age (years) 24 24 1 1 16 120 189 

Notes: 
1. Summary statistics are for the cleaned dataset. The sample size for unincorporated firms is 5,454, representing

62,498 firms. For incorporated firms, the sample size is 5,323, representing 24,979 firms.
2. P1, P50 and P99 are the 1st, 50th (median) and 99th percentiles, respectively.

14 Firstly, firms other than sole, partnership, private and public are dropped. Secondly, observations with empty 
cells and observations with non-positive values for capital, labour, output, value-added, or wage bill are dropped. 
Thirdly, 1% of all variables, including firm’s labour share, from both tails are dropped. Fourthly, industries with 
labour shares equal to one or more are dropped. Fifthly, following Hsieh and Klenow (2009), 1% from both tails 
of log(𝐴𝐴𝑠𝑠𝑠𝑠 𝐴𝐴𝑠𝑠���⁄ ) and log(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑠𝑠𝑠𝑠 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑠𝑠���������⁄ ) are dropped. Sixthly, the industries that are left with a single firm are 
dropped to ensure the possibility of resource reallocation among firms within an industry. Finally, the ASI for 
2013 is dropped due to its lower coverage, as this survey covered firms that engaged 15 or more persons. The 
survey was not conducted in 2014, as that was a census year. 
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4.3. Methodology 

4.3.1 Model Set Up 

We use the model adopted by Hsieh and Klenow (2009) to quantify the magnitude of TFP 

losses due to misallocation and aggregate manufacturing TFP gains when misallocation is 

eliminated. The manufacturing sector is comprised of S industries, indexed by subscript

1,..., .s S=  In the ASI from 2006 to 2018, s  refers to the four-digit industry level. A single 

final good Y  is produced using a Cobb-Douglas technology:  

11

,  1,s

S S

s s
ss

Y Y whereθ θ
==

= =∑∏ (4.1) 

and sθ  is industry value-added share. At industry s  level, the output sY  is a CES aggregate of 

sM  differentiated products. 

1 1

1
  ,

sM

s si
i

Y Y
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σ σ
σ
− −
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=  

 
∑ (4.2) 

where σ  is the elasticity of substitution across different inputs. Finally, the output of firm i

in industry s  is produced according to a Cobb-Douglas technology:  

1  ,s s
si si si siY A K Lα α−=   (4.3) 

where siA , siK  and siL  are firm-level TFP, physical capital and labour, respectively. 

Meanwhile, sα  is industry-specific capital share. Each firm faces two types of firm-specific 

distortions in output ( )siYτ  and capital ( )siKτ . The objective of firm si  is profit maximisations 

by choosing siP   and  siY  while taking factor prices, distortions and the output demand curve 

as givens. 

( )1 (1 )
si sisi Y si si si K siP Y wL RKπ τ τ= − − − +   (4.4) 

where siπ  is profit, si siP Y  is value-added, w  is effective wage rate and R  is the rental price of 

capital. Following Hsieh and Klenow (2009), we define firm’s revenue productivity ( )siTFPR

as a measure of firm distortions, as Foster et al. (2008) did:   
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 (4.5) 

If there are no distortions (i.e., when 0
si siK Yτ τ= = ), there would be no variation in siTFPR

within each industry. Following (4.5), revenue productivity for industry s  is: 

1 ,
s s

s s
s

s s

PYTFPR
K Lα α−=   (4.6) 

where .s s si sii
PY P Y=∑  

      sTFPR  can also be written as: 
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4.3.2 Measurement of Aggregate TFP Gains from Reallocation 

We define industry s  physical productivity as: 
1

1 1

1
1

.
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s s

M
s s

s si
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Y TFPRTFP A
K L TFPR
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In the absence of distortions, efficient TFP in industry s  is: 
1

1
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The physical productivity for the entire manufacturing sector is aggregated as: 

1

.s

S

s
s

TFP TFPθ

=

=∏  (4.10) 

Then, Cobb-Douglas aggregator obtains the ratio between actual and efficient output ( )eY  in 

the aggregate manufacturing sector:  
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Finally, we calculate potential reallocation gains: 

%   = 1 100.
eYTFP Gain

Y
 

− × 
 

 (4.12) 

4.3.3 Theoretical Framework for Regression Analysis 

In Hsieh and Klenow (2009), firm size is determined by firm-level productivity and firm-

level distortions. We derive the relationships among firm size, productivity and distortions as 

given below.  

We have the following firm-level inverse demand curve: 

1/

s
si s
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YP P
Y

σ
 

=  
 

(4.13) 

From the firm’s profit maximisation problem in equation (4.4), we have the following 
pricing equation: 
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where 
1

σ
σ −

  is the mark-up, and the rest of the right-hand side is the marginal cost, which is 

jointly determined by the firm’s productivity, factor prices and distortions. 

From (4.13), we can get the demand function: 

si
si s

s

PY Y
P

σ−
 

=  
 

(4.15) 

From (4.15), we can get the firm size, measured by firm-level value-added ( )siVA  as 
below: 

( 1)
si si si si ssVA P PY P Yσ σ− −= =   (4.16) 

Substituting (4.14) into (4.16), we can get: 
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Equation (4.17) shows firm-level value-added is determined by firm-level productivity and 

firm-level distortions in output and in capital, as in equations (4.18) and (4.19), respectively. 

Equation (4.19) also means that TFPR is a sufficient statistic for distortions in capital and 

output. Hence, we do not include firm size as a control variable in our regressions in Section 

4.5.1.  

( ) ( )si siLog VA Log A∝ (4.18) 
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1

sK
si si si Y

si

Log VA Log TFPR Log
α

τ
τ

∝ ∝ +
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where ∝" "  means ‘proportional to’. 

4.3.4 Measurement of Variables 

 Variables at firm-level are obtained from the ASI from 2005 to 2018. Physical capital is 

the year-end capital stock, adjusted for depreciation. Labour is measured by the number of 

employees, and wage bill is measured by salaries and wages. Corresponding industry 

aggregates are calculated by summing over firms in each four-digit industry. 

4.3.5 Calibrations 

Following Hsieh and Klenow (2009), we set σ = 3 and R =10%.The firm-level wage bill 
was adjusted in accordance with the macro-level labour share, which is 0.3 times the output, 
as in Penn World Tables 9.1 (Lederman et al., 2017). Then, the annual, average, effective wage 
in aggregate manufacturing sector w is calculated as:

1 1

1 1

 
,

S

S

S M
sis i

S M
sis i

WageBill
w

L
= =

= =

= ∑ ∑
∑ ∑

(4.20) 

where siWageBill  is firm-level total wage bill. We calculate the four-digit industry capital share 

( )sα  by deducting the labour share in the corresponding industry from unity. We obtain labour 

share by dividing the four-digit industry wage bill by the corresponding industry value-added 

as: 
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Finally, we calculate each four-digit industry value-added share ( )sθ  as: 

1

1 1

.
s

s

M
si sii

s S M
si sis i

P Y

P Y
θ =

= =

= ∑
∑ ∑

 (4.22) 

4.4. Calculating TFP Gains 
In this section, we present the procedure for calculating TFP, efficiency and TFP gains for 

incorporated and unincorporated firms after hypothetically eliminating misallocation.   

4.4.1 Procedures for Calculating TFP Gains 

Largely based on Chen (2017b) and Kumari et al. (2021), we calculate annual TFP gains 

in the absence of distortions following the steps below. 

1. Set 3σ =  and 10%R = .

2. Calculate w , sα  and sθ  using (4.20), (4.21) and (4.22), respectively.

3. Calculate capital distortions ( )siKτ  and output distortions ( )siYτ  as: 

1 ,
1si

s si
K

s si

wL
RK

α
τ

α
+ =

−
(4.23) 

( )
1 .

1 1si

si
Y

s si si

wL
P Y

στ
σ α

− =
− −

(4.24) 

4. Following Hsieh and Klenow (2009), calculate firm-level physical productivity by

using:

( ) 1

1 .
s s

si si
si si

si si

P Y
TFPQ A

K L

σ
σ

α α

−

−= =  (4.25) 

5. Calculate firm-level revenue productivity, siTFPR  and the four-digit industry level 

revenue productivity sTFPR  by using (4.5) and (4.7), respectively. 

6. Calculate the four-digit industry distorted physical productivity sTFP  and the efficient 

physical productivity e
sTFP  by using (4.8) and (4.9), respectively. 

7. Calculate the manufacturing sector efficiency level from (4.11).
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8. Deduct the manufacturing sector efficiency level from unity to obtain the aggregate 

misallocation losses. 

9. Calculate the manufacturing sector TFP gains from (4.12). 

 

4.4.2 Results for TFP Gains 

Table 4.2 presents the results for actual level of efficiency, average TFP and potential TFP 

gains after eliminating misallocation within unincorporated and incorporated categories. The 

results suggest that the average TFP of unincorporated firms is lower than that of incorporated 

firms. Similarly, unincorporated firms’ period average efficiency level is low, at 44.3%. 

Meanwhile, incorporated firms’ period average efficiency level is 53.3%. Lower efficiency in 

unincorporated firms results in 132% reallocation TFP gains within that category, relative to 

90% gains in incorporated firms. This finding suggests that there is a significantly higher level 

of misallocation within unincorporated firms than in incorporated ones.15 

Table 4. 2. TFP, efficiency and TFP gains (%).  

 
TFP 

 
Efficiency 𝑌 𝑌⁄ ) 

 
TFP Gains (%) 

Year Unincorporated Incorporated Unincorporated Incorporated Unincorporated Incorporated 

2005 17.19 19.85 0.523 0.703 91 42 

2006 18.43 19.33 
 

0.505 0.583 
 

98 71 

2007 19.78 20.26 
 

0.493 0.475 
 

103 110 

2008 19.59 21.21 
 

0.535 0.468 
 

87 114 

2009 19.54 20.74 
 

0.412 0.518 
 

143 93 

2010 19.88 21.05 
 

0.431 0.469 
 

132 113 

2011 19.79 20.91 
 

0.415 0.488 
 

141 105 

2014 17.62 21.87 
 

0.317 0.537 
 

216 86 

2015 19.54 21.35 
 

0.353 0.528 
 

183 89 

2016 21.04 21.83 
 

0.522 0.568 
 

92 76 

2017 20.31 22.45 
 

0.372 0.526 
 

169 90 

Average 19.34 20.99 
 

0.443 0.533 
 

132 90 

Notes: Unincorporated = sole + partnership; Incorporated = private + public. TFP is the log of actual TFP. 
Efficiency = actual output/efficient output. TFP gains = 100 × (efficient output/actual output−1).  

 

 
15 We also calculate TFP and TFP gains within each ownership type by disaggregating firms into four subgroups: 
sole, partnership, private and public. Table 4.A.1 in Appendix 4.A reports the results. On average, sole and 
partnership firms are less productive relative to private and public ones, as shown by their lower TFP levels. 
Similarly, misallocation within sole and partnership firms is higher than that in private and public firms, which 
leads to more reallocation gains for sole and partnership firms.  
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Figure 4.1 shows that the period average aggregate TFP gains of unincorporated firms are 

higher than that of incorporated firms by 42%. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. 1.  TFP gains (%) for 2005-2017.  
Notes: TFP gains = 100 × (efficient output/actual output−1). The results are for the period average TFP gains, 
calculated using annual TFP gains obtained from equation 4.12. 
 

 The results of Figure 4.1 are reinforced by Figure 4.2, which depicts the distributions of 

firm-level productivity for unincorporated and incorporated firms from 2005 to 2017. The 

distributions of physical productivity TFPQ (specifically, log 𝐴 �̅�⁄ ) and revenue 

productivity TFPR (specifically, log 𝑇𝐹𝑃𝑅 𝑇𝐹𝑃𝑅⁄ ) are plotted in panel (A) and panel (B), 

respectively. Panel (A) and panel (B) show that unincorporated firms have lower mean values 

of TFPQ and TFPR compared to incorporated firms, suggesting there is lower firm-level 

productivity in unincorporated firms. Similarly, when compared to incorporated firms, both 

TFPQ and TFPR in unincorporated firms are more dispersed, as shown by their higher standard 

deviations. These findings indicate that unincorporated firms have more severe misallocation 

and more TFP losses than incorporated ones. 
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(A) Physical productivity (B) Revenue productivity

Figure 4. 2. Distributions of TFPQ and TFPR and their relationship: 2005-2017. 
Notes: The results are for pooled data for 2005-2017. TFPQ is  log (𝐴𝐴𝑠𝑠𝑠𝑠⁄�̅�𝐴𝑠𝑠), and TFPR is log(𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑠𝑠𝑠𝑠 ⁄𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑠𝑠).  

4.4.3 Misallocation and Potential TFP Gains: Sensitivity Analyses 

The TFP gains are calculated under different scenarios to address the potential concerns of 

data quality, calibration of wage rate and model parameter values. Figure 4.3 depicts the TFP 

gains for unincorporated and incorporated firms in a hypothetical absence of misallocation 

under four sets of parameterisations. Detailed results are in Table 4.A.2 in Appendix 4.A. Panel 

(A) shows reduced sample results by dropping firms with less than 10 employees. Panel (B) 

drops the very big firms with more than 1,500 employees. Panel (C) increases the elasticity of 

substitution, σ , from 3 to 4 to check the sensitivity of TFP gains to that parameter. Panel (D) 

shows the productivity gain estimates when the wage bill is scaled up to be equivalent to 0.35 

times the firm output, up from 0.3 times in the baseline specifications.
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(A) Employees   10    (B) Employees   1500  

 

(C)   = 4     (D) Wage/output = 0.35 

 
Figure 4. 3. Period average TFP gains (%) for 2005-2017 – Sensitivity results. 
Notes: The entries are for period average TFP gains for 2005-2017. Period average TFP gains for unincorporated 
and incorporated firms, respectively, are: panel (A) 121% and 90%; panel (B) 138% and 85%; panel (C) 163% 
and 110%; and panel (D) 118% and 88%. TFP gains = 100 × (efficient output/actual output −1).  
 

Consistent with the baseline results in Figure 4.1, Figure 4.3 shows that, under all 

alternative parameterisations, the potential TFP gains are higher within unincorporated firms 

than within incorporated firms. These results thus confirm that there is more misallocation 

within unincorporated firms than within incorporated ones.  

4.5. Sources of Misallocation 

In this section, we present the sources of misallocation. Firstly, we use regression analyses 

to investigate which type of unincorporated firm drives the higher misallocation within the 
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unincorporated group. Then, we conduct counter-factual analyses to identify the magnitudes 

of misallocation generated specifically by distortions in the output and capital markets.  

4.5.1 Regression Analyses on Sources of Misallocation 

 This section conducts regression analyses to ascertain how the incorporation status of the 

firm explains productivity, misallocation and firm size. 

4.5.1.1 Baseline Analysis 

The literature suggests that firm-specific distortions are usually positively correlated with 

physical productivity, and this positive correlation contributes to aggregate TFP losses 

significantly. For instance, David and Venkateswaran (2019) find that firm-specific distortions 

are correlated with firm-level TFP both in the United States and China. Particularly, 47% of 

total dispersion in distortions in Chinese manufacturing firms comes from distortions that are 

correlated with firm-level TFP. Also, as equation (4.5) shows, TFPR summarises all distortions 

in a firm. Because more productive firms are disproportionately affected by distortions, a given 

level of distortion has an amplifying effect on the overall misallocation and aggregate TFP 

losses. For example, Adamopoulos et al. (2017) show that capital and land distortions 

disproportionately constrain more productive firms. They quantitatively show that the 

distortions that are correlated with a firm’s physical productivity play a dominant role in 

misallocation. Although the correlated distortions account for only about 50% of the total 

dispersion in distortions, they produce 92% of the total aggregate TFP losses. 

 Given the significance of this literature, we examine the magnitude of dispersion in 

distortions using equation (4.26) and the correlation between TFPQ and TFPR for 

unincorporated and incorporated firms using equation (4.27).    
2

1
( )       p a

ist p ist t ist ist
p

Log X ownershipλ η φ ε
=

= × + + +∑  , (4.26) 

where X stands for a firm’s physical productivity (TFPQ) or revenue productivity (TFPR), 

relative to industry means. In addition, X stands for the standard deviation of physical 

productivity or revenue productivity. Subscripts ,i s  and t  denote firm, industry and year, 

pλ  is the key coefficient of interest, and it measures how firm-level productivities respectively. 

and their standard deviations respond to a change in the incorporation status of the firm. p
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represents two ownerships for the incorporation types.16 tη  captures the year fixed effects, 

while a
istφ  captures the age fixed effects. Table 4.3 shows the results, using incorporated firms 

as the baseline group.  

Table 4. 3. Incorporation and productivity: 2005-2017  
 TFPQ TFPR Sd(TFPQ) Sd(TFPR) 

 (1) (2) (3) (4) 
Unincorporated -1.200*** -0.386*** -0.162** -0.0715 
 (0.032) (0.018) (0.061) (0.037) 
     
Constant -4.287*** -0.225*** 1.347*** 0.769*** 
 (0.022) (0.013) (0.041) (0.025) 
Industry FE Yes Yes Yes Yes 

Year FE Yes Yes Yes Yes 

Age FE Yes Yes Yes Yes 

N 10643 10643 757 757 
R2 0.175 0.103 0.389 0.404 

Notes: The dependent variables in columns (1), (2), (3) and (4) are log( / ),
si s

A A  log( / ),
si s

TFPR TFPR (log )
sit

Sd TFPQ   

and (log ).
sit

Sd TFPR  The independent variables are dummies for two incorporation types: unincorporated and 
incorporated firms. Incorporated is the baseline group in the regressions. The entries are the dummy coefficients, 
with standard errors in parentheses. Dummy coefficients ( )

p
λ  indicate the difference between the unincorporated 

group and the incorporated group.  The results are for pooled data for all years: 2005-2017. Industry, year and age 
fixed effects are included in the regressions, as denoted in the table. ** p < 0.01, *** p < 0.001. 

 

The results show that there are negative relationships between un-incorporation and firms’ 

levels of productivity. Columns (1) and (2) show lower TFPQ and TRPR in unincorporated 

firms relative to incorporated firms. In other words, when industry, year and age fixed effects 

are controlled, TFPQ and TFPR of unincorporated firms are 120% and 39% lower than those 

of incorporated firms, respectively. Also, as shown in columns (3) and (4), the standard 

deviations of TFPQ and TFPR are 16% and 7% lower in unincorporated firms, respectively.  

However, the standard deviation of TFPR is only one aspect of misallocation as empirically 

investigated by Hsieh and Klenow (2009). The other aspect is the correlation between TFPQ 

and TFPR as investigated by Adamopolous et al. (2017) and David and Venkateswaran (2019). 

Hence, in the next step, we include an interaction term in the regression as given in equation 

(4.27). We interact firm TFPQ with incorporation status to see its impact on TFPR and firm 

size, as in Adamopolous et al. (2017).  

 
16 Those two dummies ( ,  1, 2)p

istownership p =  are unincorporated (dum1) and incorporated (dum2). 
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( )  ( ) +   

( )      ,

p
ist ist p ist

p

p a
p ist ist t ist ist

p

Log X Log TFPQ ownership

ownership Log TFPQ

γ λ

µ η φ ε

=

=

= ×

+ × × + + +

∑

∑
(4.27) 

where X  stands for a firm’s revenue productivity (TFPR) or value-added, relative to its 

industry means. pµ , the coefficient of the interaction term, shows the impact of the TFPQ of 

an unincorporated firm on TFPR and value-added, relative to an incorporated firm. The results 

are in Table 4.4. 

Table 4. 4. Incorporation, productivity and firm size: 2005-2017. 
TFPR Value-added TFPR Value-added 

(1) (2) (3) (4)

TFPQ 0.444*** 1.052*** 0.452*** 1.038*** 

(0.004) (0.008) (0.004) (0.008) 

Unincorporated 0.450*** -0.523*** 0.441*** -0.506***

(0.031) (0.058) (0.031) (0.057)

TFPQ × Unincorporated 0.0586*** -0.0510*** 0.0520*** -0.0419***

(0.006) (0.011) (0.006) (0.011)

Constant 1.686*** -1.897*** 1.712*** -1.945***

(0.020) (0.037) (0.020) (0.037)

Year FE Yes Yes Yes Yes 

Age FE No No Yes Yes 

N 10669 10669 10643 10643 

R2 0.718 0.789 0.733 0.799 

Notes: The dependent variable in columns (1) and (3) is log( / ),
si s

TFPR TFPR  and the dependent variable in 

columns (2) and (4) is log( / )si sValue added Value added− − . The independent variables are: the dummy for 

unincorporated firms and the interaction terms of the unincorporated dummy and log( / ).si sA A  The entries are 
the dummy coefficients and interaction term coefficients, with standard errors in parentheses. The results are for 
the pooled data for all years: 2005-2017. Industry, year and age fixed effects are included in the regressions, as 
denoted in the table.  * p < 0.05, ** p < 0.01, *** p < 0.00. 

Columns (1) and (3) in Table 4.4 show how distortions are correlated with different 

ownership types, while columns (2) and (4) show the effects of distortions in unincorporated 

firms on firm size, relative to incorporated firms. The coefficient pµ  shows that, relative to 
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incorporated firms, there is a stronger positive correlation between TFPQ and TFPR in 

unincorporated firms. Moreover, relative to incorporated firms, there is a stronger negative 

relationship between TFPQ and value-added in unincorporated firms. The positive correlation 

coefficient between TFPQ and TFPR implies misallocation. Higher coefficients in columns (1) 

and (3) show that more productive unincorporated firms face more misallocation. Accordingly, 

the correlation is 5.9% stronger for unincorporated firms relative to incorporated ones when 

age fixed effects are not added. Notably, the correlation is 5.2% stronger than that of 

incorporated firms when all fixed effects are included. However, TFPQ in unincorporated 

firms is negatively correlated with firm size, as in columns (2) and (3). It shows that un-

incorporation reduces firm size, and as productivity increases in the unincorporated firms, these 

firms’ value-added declines relative to incorporated ones. Therefore, un-incorporation leads to 

higher misallocation and lowers the firm size. 

4.5.1.2 Robustness: Using Three Ownership Dummies 

 Additional regression analyses are conducted in this section to ascertain which type of 

ownership drives the misallocation within the unincorporated group by further disaggregating 

firms into three groups: sole, partnership and incorporated.17 We use incorporated firms as the 

baseline group, which comprises of private and public firms, as they have similar reallocations 

gains.18 We first regress firm-level TFPQ and TFPR on ownership type of the firm by using 

equation (4.28). The results are in Table 4.5. 

3

1
( )       p a

ist p ist t ist ist
p

Log X ownershipλ η φ ε
=

= × + + +∑  ,  (4.28) 

where notations follow equation (4.27) and p represents three ownerships.19 Columns (1) and 

(2) in Table 4.5 show that TFPQ and TFPR in sole and partnership firms are significantly lower 

than they are in incorporated firms. Also, productivity in sole firms is significantly lower than 

it is in the partnership firms. Further, as shown in columns (3) and (4), the standard deviations 

in productivities are lower in sole firms relative to incorporated firms. The results provide

17 Table 4.A.3 in Annex 4.A reports the summary statistics of the variables for sole, partnership and incorporated 
firms.  
18 Table 4.A.1 in Annex 4.A shows that the period average potential TFP gains for private firms are 89%, while 
the period average potential TFP gains for public firms are 84%. 
19 Those three dummies ( ,  1, 2,3)p

istownership p =  are sole (dum1), partnership (dum2) and incorporated (dum3). 
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evidence that, when compared to the reference group of incorporated firms, sole firms have the 

lowest productivity and highest misallocation, followed by partnerships. 

Table 4. 5. Ownership (sole, partnership and incorporated) and productivity. 
TFPQ TFPR Sd(TFPQ) Sd(TFPR) 

(1) (2) (3) (4)

Sole -1.257*** -0.407*** -0.230*** -0.109**

(0.035) (0.020) (0.068) (0.041)

Partnership -1.024*** -0.322*** -0.0300 0.00117 

(0.052) (0.029) (0.085) (0.052) 

Constant -4.286*** -0.224*** 1.347*** 0.769*** 

(0.022) (0.013) (0.041) (0.025) 

Industry FE Yes Yes Yes Yes 

Year FE Yes Yes Yes Yes 

Age FE Yes Yes Yes Yes 

N 10643 10643 757 757 

R2 0.176 0.104 0.395 0.408 

Notes: The dependent variables in columns (1), (2), (3) and (4) are log( / ),si sA A  log( / ),
si s

TFPR TFPR

(log )
sit

Sd TFPQ  and (log ).sitSd TFPR  The independent variables are dummies for three ownership types: sole, 
partnership and incorporated. Incorporated is the baseline group in the regressions. The entries are the dummy 

coefficients, with standard errors in parentheses. Dummy coefficients ( )pλ  indicate the difference between the 
respective group and the incorporated group. The results are for pooled data for all years: 2005-2017. Year and 
age fixed effects are included in the regressions, as denoted in the table. * p < 0.05, ** p < 0.01, *** p < 0.001. 

 As in the baseline analysis, we then interact the physical productivity with the ownership 

type to ascertain its impact on misallocation and firm size, using equation (4.29).  The results 

are shown in Table 4.6. 

3 4

1 1
( )      ( )

    

p p
ist p ist p ist ist

p p

a
t ist ist

Log X ownership ownership Log TFPQλ µ

η φ ε
= =

= × + × ×

+ + +

∑ ∑
(4.29) 
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Table 4.6. Ownership, productivity and firm size. 
TFPR Value-added TFPR Value- added 

(1) (2) (3) (4)

TFPQ 0.444*** 1.052*** 0.452*** 1.038*** 

(0.004) (0.008) (0.004) (0.008) 

Partnership 0.364*** -0.338*** 0.352*** -0.337***

(0.053) (0.099) (0.053) (0.098)

Sole 0.480*** -0.583*** 0.472*** -0.558***

(0.034) (0.063) (0.033) (0.062)

TFPQ × Partnership 0.0471*** -0.0220 0.0397*** -0.0129

(0.010) (0.018) (0.010) (0.018)

TFPQ × Sole 0.0625*** -0.0600*** 0.0561*** -0.0504***

(0.006) (0.012) (0.006) (0.012)

Constant 1.686*** -1.897*** 1.712*** -1.945***

(0.020) (0.037) (0.020) (0.037)

Industry FE Yes Yes Yes Yes 

Year FE Yes Yes Yes Yes 

Age FE No No Yes Yes 

N 10669 10669 10643 10643 

R2 0.719 0.789 0.734 0.799 

Notes: The dependent variable in columns (1) and (3) is log( / ),
si s

TFPR TFPR  and the dependent variable in 

columns (2) and (4) is log( / )si sValue added Value added− − . The independent variables are the dummies for 
three ownership types: sole, partnership and incorporated firms, as well as the interaction terms of the respective 
dummy and log( / ).si sA A  Incorporated is the baseline group. The entries are the dummy coefficients and 
interaction term coefficients, with standard errors in parentheses. The results are pooled for all years: 2005-2017. 
Year and age fixed effects are included in the regressions, as denoted in the table.  * p < 0.05, ** p < 0.01, *** p < 
0.001. 

Columns (1) and (3) in Table 4.6 show how distortions are correlated with different 

ownership types, while columns (2) and (4) show the effects of ownership types on firm size. 

Accordingly, the results show that the positive correlation between TFPQ and TFPR is stronger 

in sole firms relative to incorporated ones. The same association is observed in partnership 
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firms, but it is weaker than that of sole firms, as shown by the lower values of the coefficient 

of the interaction terms in Table 4.6. Also, sole and partnership firms have smaller value-added 

relative to incorporated ones. Therefore, un-incorporation is associated with higher 

misallocation and smaller firm size. Further, sole firms drive the misallocation within the 

unincorporated group.  

Overall, the results in this section confirm that misallocation is higher within sole and 

partnership firms, which are unincorporated, than in private and public firms, which are 

incorporated. Also, the results confirm that un-incorporation lowers the firm size. 

4.5.2 Contributions from Output and Capital Distortions 

This section quantifies the respective contribution of distortions in output and capital to 

misallocation. According to the model, aggregate TFP loss is generated via output and capital 

misallocation channels.20 We therefore conduct counter-factual analyses to quantify the 

potential TFP gains when one source of misallocation is eliminated at a time by: (1) removing 

output distortions based upon equation (4.30) and (2) removing capital distortions according to 

equation (4.31).  

( )
( )0

    = 1 100%si

counter factual
Y

actual

Y
TFP Gain removing output distortions

Y

τ− =
 − ×
 
 

 (4.30) 

( ) ( )0
    = 1 100%si

counter factual
K

actual

Y
TFP Gain removing capital distortions

Y

τ− =
− ×

 
  
 

(4.31) 

The results are shown in Table 4.7. Columns (1) and (7) report the efficient TFP with no 

distortions for unincorporated and incorporated groups, respectively, while columns (2) and 

(8) report the baseline, or actual TFP, with all firm-level output and capital distortions in the

same order. Columns (3) and (4) show the TFP results after removing output and capital

distortions, respectively, for unincorporated firms, while columns (9) and (10) report the same

for incorporated firms. The results show that, on average, actual TFPs after removing output

distortion and capital distortion are lower for unincorporated firms than incorporated ones.

Therefore, relative to the baseline, after removing output and capital distortion, the period

average potential TFP gains for unincorporated firms are higher, as shown in columns (11) and

20 Following Hsieh and Klenow (2009), in this analysis, we do not calculate the misallocation generated due to 
labour distortions, as the model is normalised by labour distortions based on the profit maximisation problem in 
equation (4.4). 
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(12), than those in incorporated firms, as shown in columns (5) and (6). Accordingly, counter-

factual analyses show that the average aggregate TFP gains from removing output and capital 

distortion within unincorporated firms are 109% and 36%, respectively. Meanwhile, the 

average aggregate TFP gains from removing output and capital distortion within incorporated 

firms are 83% and 17%, respectively. These results suggest a greater output and capital 

misallocation in unincorporated firms. However, when the dispersion of two distortions 

between two types of firms is considered, capital is more misallocated relative to output. The 

capital misallocation within the unincorporated group is 2.1 times that of incorporated firms. 

On the other hand, the output misallocation in unincorporated firms is just 1.3 times that of 

incorporated firms, as shown in Figure 4.4.   

(A) Removing output distortions (B) Removing capital distortions

Figure 4. 4. TFP gains (%) by removing output and capital distortions. 
Notes: Figure 4.4 depicts the results in columns (5), (11), (6) and (12) of Table 4.7. TFP gains (%) = 100 [exp 
(Log TFP removing one distortion - Log actual TFP with all distortions) - 1]. Period average TFP gains after 
removing capital distortions in unincorporated firms are 109%, and in incorporated firms, they are 83%. On the 
other hand, period average TFP gains after removing capital distortions in unincorporated firms are 36%, and in 
incorporated firms, they are 17%. 
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Table 4. 7. TFP levels and TFP gains (%) by removing factor distortions. 

Year 

Unincorporated Incorporated 

Log Efficient TFP Log Actual TFP 
TFP Gains (%) (relative to 

actual) 
Log Efficient TFP Log Actual TFP 

TFP Gains % (relative to 

actual) 

All 3 scenarios Baseline 0Yτ = 0Kτ = 0Yτ = 0Kτ = All 3 scenarios Baseline 0Yτ = 0Kτ = 0Yτ = 0Kτ =

(1) (2) (3) (4) 
(5)=[exp(3-

2)-1]*100 
(6)=[exp(4-

2)-1]*100 
(7) (8) (9) (10) 

(11)=[exp(9-

8)-1]*100 
(12)=[exp(10-

8)-1]*100 

2005 17.84 17.19 17.77 17.45 77 29 20.20 19.85 20.19 20.10 40 29 

2006 19.11 18.43 19.11 18.65 96 24 19.87 19.33 19.74 19.57 50 26 

2007 20.49 19.78 20.29 19.99 67 23 21.00 20.26 20.94 20.43 98 18 

2008 20.21 19.59 20.08 19.80 64 24 21.97 21.21 21.95 21.31 110 11 

2009 20.43 19.54 20.27 19.83 107 34 21.40 20.74 21.33 20.93 81 22 

2010 20.72 19.88 20.72 20.10 131 25 21.80 21.05 21.73 21.26 98 24 

2011 20.67 19.79 20.80 19.99 172 22 21.62 20.91 21.53 21.16 86 29 

2014 18.77 17.62 18.36 18.43 111 126 22.49 21.87 22.50 21.96 88 10 

2015 20.58 19.54 20.42 19.95 143 51 21.99 21.35 22.00 21.43 92 8 

2016 21.70 21.04 21.69 21.17 90 14 22.39 21.83 22.44 21.89 85 6 

2017 21.30 20.31 21.19 20.54 141 26 23.09 22.45 23.09 22.51 90 6 

Average 20.16 19.34 20.06 19.63 109 36 21.62 20.99 21.59 21.14 83 17 

Notes: The entries in columns (1) and (7) are the log of annualised efficient TFP obtained from equation (4.10), while columns (2), (3), (4), (8), (9) and (10) are the log of 
annualised actual TFP obtained from equation (4.9). In columns (5), (6), (8) and (9), TFP gains (%) = 100 [exp (Log TFP removing one distortion - Log actual TFP with all 
distortions) - 1]. 
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4.6. Conclusions 
Incorporation is an important legal institution that has fundamental economic impacts. It 

is well-known that unincorporated firms are usually less productive than incorporated ones due 

to unlimited liability and progressive tax schedules. As the first attempt, our study investigates 

the relationship between misallocation across firms and incorporation status by using a 

standard misallocation model and Sri Lanka’s firm-level survey data of the manufacturing 

sector from 2005 to 2017. 

Consistent with existing literature, the results suggest that the average TFP of 

unincorporated firms is lower than that of incorporated firms by 165%. Additionally, our 

findings suggest that misallocation is more severe in unincorporated firms. If misallocation 

were eliminated, unincorporated firms would have 132% TFP gains, while incorporated firms 

would only have 90% TFP gains. Also, counter-factual analyses suggest that the average 

aggregate TFP gains from removing output and capital distortions in unincorporated firms are 

109% and 36%, respectively. On the other hand, the average aggregate TFP gains from 

removing output and capital distortions in incorporated firms are 83% and 17%, respectively. 

Further, there is a stronger positive relationship between firm-specific distortion and 

productivity among unincorporated firms than that among their incorporated counterparts. Our 

findings provide innovative evidence on the relationship between incorporation and 

misallocation and lay an important empirical foundation for further theoretical analyses. 

Policy recommendations for encouraging unincorporated firms to incorporate include a 

reduction in the cost of incorporation to a reasonable level from the currently high rates, 

improvement of the deteriorating business climate in Sri Lanka, adopting an e-based 

registration and filing accounts, and implementation of reforms of the tax structure. In relation 

to the tax reforms, it is suggested that company taxes should be reduced while taxes on 

proprieties and partners should be increased.  

There are some caveats to the study. For one, the ASI dataset does not include informal or 

very small manufacturing firms with less than five persons. That might have led to understating 

the magnitude of misallocation across unincorporated firms, as Sri Lanka has a large shadow 

economy (De Mel et al., 2013). Also, there is a possibility that TFP gains were miscalculated 

due to model specifications (Gong and Hu, 2016). Similarly, the study does not consider the 

impact of specific policy distortions or incentive problems, which are possibly relevant. These 

issues are left for future research, when more detailed data and policy variations are available. 
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Appendices 
Appendix 4.A 

Table 4.A.1: TFP and TFP Gains (%): 2005-2017, by ownership. 

Year TFP   TFP gains (%) 

Sole Partnership Private Public   Sole Partnership Private Public 

2005 16.93 17.39 19.93 n/a  133 20 46 n/a 

2006 16.42 17.32 18.99 19.32  81 63 96 50 

2007 19.10 19.52 20.14 21.01  106 50 113 98 

2008 18.83 19.91 21.09 21.45  83 63 108 56 

2009 19.09 19.89 20.73 20.33  154 99 85 56 
2010 19.78 19.36 20.73 19.75  134 77 118 65 

2011 19.41 19.55 20.69 19.94  137 63 105 72 

2014 17.50 16.84 21.81 19.10  182 376 84 96 

2015 18.77 19.70 21.04 21.02  155 183 75 130 

2016 20.73 20.77 21.54 20.43  69 70 69 133 

2017 20.16 21.30 21.81 21.18  177 50 84 83 

Average 18.79 19.23 20.77 20.35   128 101 89 84 
Notes: The entries are annual averages. TFP is the log of actual TFP. TFP gains = 100 × (efficient output/actual 
output −1).  
 

Table 4.A.2. Robustness results: TFP gains (%) by removing distortions. 

Year  Employees≥10  Employees≤1500  Sigma=4  Wage/output=0.35 

  Unincor. Incor. Unincor. Incor. Unincor. Incor. Unincor. Incor. 

  (1)  (2)  (3)  (4) 

2005  80 45  113 46  106 50  90 48 

2006  81 88  144 84  115 89  92 64 

2007  106 110  114 101  134 130  89 105 

2008  92 105  90 96  109 132  75 108 

2009  126 92  147 89  181 117  121 93 

2010  119 104  132 115  171 144  123 116 

2011  117 102  123 93  177 128  114 100 

2014  214 84  223 78  257 102  184 87 

2015  150 89  198 83  226 109  158 75 

2016  91 76  97 71  123 96  101 82 

2017  155 90  137 84  201 110  151 91 

Average  121 90  138 85  163 110  118 88 
Note: TFP gains = 100 × (efficient output/actual output −1).  
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Table 4.A.3. Summary statistics (2005-2017)1. 

Variable (unit) Mean Std.Dev. Min. P12 P502 P992 Max. 

Un-incorporated             

       Sole               

Labour (Number of persons) 35 63 5 5 13 331 609 

Capital (LKR thousands)3 18,700 40,400 25 54 4,710 226,000 317,000 

Output (LKR thousands) 43,700 109,000 288 504 6,650 547,000 1,350,000 

Value-added (LKR thousands)  19,400 48,400 109 239 3,120 271,000 477,000 

Wage bill (LKR thousands) 13,100 32,800 86 151 1,990 164,000 404,000 

Age (Years) 16 13 1 1 13 64 163 

      Partnership             

Labour (Number of persons) 61 90 5 5 31 511 758 

Capital (LKR thousands)3 27,400 44,600 68 142 9,740 220,000 337,000 

Output (LKR thousands) 84,400 149,000 537 900 22,300 719,000 1,150,000 

Value-added (LKR thousands)  32,800 57,600 273 438 9,440 298,000 487,000 

Wage bill (LKR thousands) 25,300 44,800 161 270 6,700 216,000 346,000 

Age (Years) 23 19 1 1 17 96 144 

Incorporated             

      Private+Public               

Labour (persons) 260 352 8 11 117 1,656 2,419 

Capital (LKR thousands) 179,000 324,000 200 530 63,500 1,820,000 2,880,000 

Output (LKR thousands) 510,000 836,000 2,000 3,980 196,000 3,900,000 10,400,000 

Value-added (LKR thousands)  203,000 326,000 1,050 2,120 78,000 1,710,000 2,710,000 

Wage bill (LKR thousands) 153,000 251,000 600 1,200 58,800 1,170,000 3,120,000 

Age (years) 24 24 1 1 16 120 189 
Notes:  

1. Summary statistics are for the cleaned dataset. The sample size for sole is 4,278, representing 52,584 
firms. The sample size for partnership is 1,117, representing 10,400 firms. Finally, the sample size for 
incorporated is 5,323, representing 24,979 firms.  

2. P1, P50 and P99 are the 1st, 50th (median) and 99th percentiles, respectively. 
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CHAPTER 5: Conclusions and Policy Implications  

This chapter summarises the major findings of the thesis and provides general policy 

implications that might help improve the aggregate TFP and increase total output through better 

resource reallocation in Sri Lanka. 

The differences in TFP lead to differences in per capita income across countries. The 

literature suggests that, in addition to the low productivity at the firm-level, misallocation 

across firms leads to enormous productivity losses at the aggregate level. The findings imply 

that countries can achieve large productivity gains when misallocation is hypothetically 

eliminated. For instance, in a pioneering study, Hsieh and Klenow (2009) measured potential 

productivity gains for the United States, China and India, using manufacturing sector firm-

level data. They found substantial TFP gains for those countries. Their standard model has been 

widely followed by a growing number of studies. The subsequent studies that focus on 

underlying reasons for misallocation suggest that the policies and institutions generating 

misallocation are persistent in developing countries (Restuccia, 2019).   

Following this strand of literature, this thesis focuses on Sri Lanka, a small, open, and 

developing country. Despite Sri Lanka’s structural economic transformation during the last six 

decades, the contributions of the manufacturing sector to output have been stagnant, at around 

20%. Similarly, since the early 1990s, the country’s manufacturing sector productivity has been 

declining. Also, the evidence suggests that extractive land institutions and policies, which 

generate misallocation of industrial land across firms, are rampant in Sri Lanka. For instance, 

Sri Lanka’s land is governed by a disconnected institutional structure, leading to land market 

inefficiency. Additionally, among 187 countries, Sri Lanka is ranked at the lowest decile of 

land administration index. Moreover, more than 60% of firms in Sri Lanka have not been 

incorporated and continue to operate as proprietorships or partnerships, generating efficiency 

losses due to policy- and institution-related constraints.  

Given this backdrop, the central focus of this thesis is to quantitatively and qualitatively 

investigate market distortions, misallocation, and aggregate productivity losses from different 

perspectives in the context of Sri Lanka. For the empirical investigations, this thesis uses the 

model of Hsieh and Klenow (2009), with some necessary modifications, as well as 

manufacturing sector firm-level data from 1994 to 2017 from Sri Lanka’s ASI. 
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5.1. Summary of Main Findings 

Chapter 2, published in Applied Economics (Kumari et al., 2021), broadly focuses on 

misallocation as a source of declining manufacturing sector productivity in Sri Lanka from 

1994 to 2015, despite increasing capital investments flowing into the sector. By using 

manufacturing sector firm-level survey data from 1994 to 2015 from the ASI and the model of 

Hsieh and Klenow (2009), this chapter has three main findings. Firstly, the manufacturing 

sector operated at 50% of its efficiency capacity during the 22-year period. Hence, if resource 

misallocation were eliminated, the aggregate manufacturing TFP could be increased by 102%, 

on average. The annual TFP gains range between 83% in 1996 and 1999 and 135% in 2015. 

Secondly, we show that misallocation increased significantly over time. We provide evidence 

for rising misallocation with 87%, 102%, 114% and 135% reallocation gains in 1994, 2000, 

2007 and 2015, respectively. Thirdly, by using a growth accounting exercise, we show that 

increasing misallocation contributes to 55% of the manufacturing sector TFP growth slowdown 

from 1994 to 2015. Finally, we show that increasing manufacturing misallocation over time is 

mainly attributed to the misallocation of big firms. Also, output distortions are highly correlated 

(0.85) with increasing aggregate manufacturing misallocation. Capital distortions, on the other 

hand, are only mildly correlated (0.11) with increasing aggregate manufacturing misallocation. 

These findings suggest that, over time, output distortions have largely contributed to the rise in 

manufacturing sector misallocation. In conclusion, some potential sources of misallocation are 

tax and tariff policies, credit market frictions, favouritism by state-owned banks, poor and 

disconnected land institutions, preferential market access and costly monitoring of contract 

enforcement. 

Chapter 3 quantitatively measures the contribution of land misallocation across firms to the 

aggregate TFP. We highlight the importance of land misallocation by comparing its magnitude 

with that of capital. We make that comparison because land is usually more abundant than 

capital in developing countries. By using a static model that incorporates land as an additional 

production factor into the model of Hsieh and Klenow (2009) and employing a unique 

manufacturing sector firm-level dataset at the four-digit industry level (which comprises 

around 14,000 observations per year from Sri Lanka’s ASI from 1994 to 2015), we show that 

land distortion across firms is more severe than capital distortion in two aspects. Firstly, at 4.1, 

the tax wedge in land exhibits greater variance across firms than that in physical capital, which 

is 2.9. Secondly, the covariance between tax wedge and firm size is positive (0.44) in land and 

negative (-0.99) in capital, suggesting that larger firms face greater distortion for land and less 
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distortion for capital. Consequently, counter-factual analyses suggest that the average 

aggregate TFP gain from removing land distortion is 21%, while that from removing capital 

distortion is only 4%. The findings are consistent with the existing macro-level evidence, which 

shows that accessing industrial land is the major binding constraint to growth and economic 

transformation in Sri Lanka.   

Chapter 4 investigates the impact of un-incorporation on misallocation by measuring and 

comparing potential aggregate TFP gains between unincorporated and incorporated firms. For 

the empirical analysis, we use the ASI data from 2005 to 2017 for incorporated and 

unincorporated manufacturing firms in Sri Lanka and the model of Hsieh and Klenow (2009).  

The results suggest that the average TFP of unincorporated firms is lower than that of 

incorporated firms by 165%. Moreover, the findings suggest that misallocation is more severe 

in unincorporated firms than in incorporated firms in three aspects. Firstly, in a hypothetical 

elimination of resource misallocation, period average aggregate TFP gains in unincorporated 

firms are 132%, and in incorporated firms, period average aggregate TFP gains are 90%. 

Secondly, there are more misallocations both in output and capital among unincorporated firms 

than incorporated ones. Counter-factual analyses suggest that average aggregate TFP gains 

from removing output and capital distortion in unincorporated firms are 109% and 36%, 

respectively. On the other hand, average aggregate TFP gains from removing output and capital 

distortions in incorporated firms are 83% and 17%, respectively. Thirdly, there is a stronger 

positive relationship between firm-specific distortion and productivity among unincorporated 

firms than their incorporated counterparts. That is in line with our argument that productive 

unincorporated firms face greater distortions, possibly due to unlimited liability and 

progressive tax regimes. 

 

5.2. Policy Implications 

The findings of this study carry some policy implications for Sri Lanka. The key message 

is that the country has great potential to increase the allocative efficiency of resources among 

firms. To that end, Sri Lanka needs to improve the quality of institutions by imposing fair, 

uniform and efficient policy treatments, ensuring that there is no dispersion in distortions ( )τ

across firms. Then, productive firms would not be constrained by access to factors of 

production. That could be achieved with more efficient factor markets and by encouraging 

firms to incorporate.  
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Chapter 2 shows that the resources have not been allocated to the most productive firms, 

even though the manufacturing sector received increasing investments. That may be mainly 

due to the prevalence of institution and policy distortions in output and factor markets. For 

instance, tax and tariff policies, credit market frictions, favouritism by state-owned banks, poor 

and disconnected land institutions, preferential market access and costly monitoring of contract 

enforcement distort the efficient allocation of resources, leading to a reduction in the aggregate 

productivity and output. Hence, our findings facilitate policymakers to formulate fair and 

business-friendly industrial policies that allow resources to be reallocated from less to more 

productive firms. The findings of the study also shed light on the link between weak TFP 

growth and misallocation in some of the emerging East Asian economies. Further, it poses the 

economic challenge that countries may have to address when embarking on liberalisation 

reforms. 

Chapter 3 suggests that industrial land plays a uniquely important role in resource 

allocation. Sri Lanka’s land policies and institutions present an interesting circumstance related 

to regulations and misallocation. It is suggested that access to industrial land is a key binding 

constraint to growth and economic transformation in Sri Lanka. The misallocation of land in 

Sri Lanka is rooted in some chronic features that underlie its land market inefficiency. For 

instance, more than 80% of its land is state-owned. Our findings provide some directions for 

policymakers to introduce a bundle of policies to reallocate land from less to more productive 

firms. Some potential policy suggestions to improve the efficiency in land allocation would be 

providing title deeds to Crown lands, releasing a reasonable portion of land owned by the 

government for industrial usage, converting paper-based titles to e-based titles, maintaining 

transparency in land pricing, amending stamp duty laws to prevent underreporting of land 

transfer values and expediting the handling of land disputes. 

Chapter 4 finds that misallocation is higher in unincorporated firms than in incorporated 

ones, which leads to larger aggregate productivity losses within unincorporated firms. A 

significant number of firms in Sri Lanka are unincorporated, small and medium enterprises 

(SMEs). These unincorporated SMEs have limited access to finance and are subject to more 

tax and tariff constraints in the output market. Therefore, industrial policies and institutions 

should be amended to motivate firms—specifically unincorporated SMEs—to incorporate their 

businesses in the medium- to long-run. By doing so, Sri Lanka can reduce misallocation across 

its manufacturing firms and thereby increase the aggregate efficiency, productivity and output 

of the economy.  
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