
1 
 

 

Allocative Efficiency Within and Between Formal and Informal 

Manufacturing Sector in Zimbabwe 
 

Godfrey Kamutando†* 
August 18, 2017 

 
 
 

Abstract 
 
This paper examines the extent and sources of resource misallocation between the formal and informal 
manufacturing sector in Zimbabwe by measuring capital and output distortions. Resources 
misallocation across firms occurs when resources from higher productivity firms are reallocated to 
lower productivity firms thereby reducing aggregate TFP. This issue is of great relevance to the 
Zimbabwean economy that has faced over a decade of weak or declining growth, a declining 
manufacturing sector and a rise in informality. By doing so, the study provides insight into the potential 
role that the informal manufacturing sector can play in aiding the revival of Zimbabwean manufacturing 
industry. To assess the extent of misallocation, the study applied the Hsieh and Klenow (2009) on recent 
Zimbabwean manufacturing firm-level data collected in 2015 under the “Matched Employee-Employer 
Panel Data for Labour Market Analysis in Zimbabwe” project. The data consists of 194 formal 
manufacturing firms and 132 informal manufacturing firms. The results show large resource 
misallocation in both the formal and informal sector. The results also revealed that if misallocation is 
corrected TPF gains of between 106% and 120% can be achieved and the informal sector benefit more. 
The results reveal a large productivity overlaps across formal and the informal sector.  

Keywords: informal sector, misallocation, productivity 

JEL classification: D24, O17, L60 

2.1 Introduction and Motivation 
Economic development entails structural change, where resources move from traditional 

economic units to modern ones. With the collapse of the manufacturing formal ‘modern’ sector, 

production resources have been reallocated from the formal sector to the ‘traditional’ informal 

sector. The growth consequences of these resource reallocations depend on the importance of 

the informal sector as source of growth and on whether the informal and formal sector are 

complementary or segmented economic units. 
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The importance of the informal sector, including informal1 manufacturing, as a source of 

sustainable economic growth and industrialization is a topic of much debate (La Porta and 

Shleifer, 2014, MacPherson 1996). The dualists have labelled the informal sector as traditional, 

inferior, and unproductive economic unit with unsophisticated technology, lack access to 

finance and entrepreneurship skills, irregular and low earnings, small and undefined 

workplaces (Chen, 2005). The structuralists, on the other hand, portrays the formal and the 

informal sector as two competitive and integrated economic units. The structuralists argued 

that given the important linkages between the formal and the informal sector, the informal-

formal sector is pro-cyclical.  

There are two broad sources of aggregate TFP growth; the first is technological growth and the 

second is improvements in the allocation of resources across firms and industries (Nguyen et 

al., 2016). The latter occurs when resources from lower productivity firms are reallocated to 

higher productivity firms. Rigidities or distortions that prevent such reallocation of resources 

therefore constrain aggregate TFP. Resource misallocation across firms and sectors may lead 

to lower aggregate productivity (Foster et al., 2008, Hsieh and Klenow, 2009). 

Developing economies are often characterised by huge productivity differences between the 

formal and the informal sectors. These gaps are a signal of allocative inefficiencies (that arise 

due to resource misallocation) that decreases overall productivity. Across-firm and between 

sector allocative inefficiencies occur when more productive firms obtain insufficient resources 

(labour and capital) to increase production, while less productive firms continue utilising 

resources instead of shrinking and eventually shutting down operations. When capital and 

labour move from less productive to more productive economic units, the economy can achieve 

growth without necessarily increasing capital. Correction of resource misallocation can be an 

essential source for growth, especially for emerging economies.  This type of productivity-

enhancing structural change is a critical source of overall growth. With resources moving from 

the formal to the informal sector in Zimbabwe, it is interesting to trace if these are misallocated 

as predicted by the dualists. 

                                                
1 An enterprise is defined as informal if it is small in terms of employment with at least one employee on regular 
basis, the enterprise is not registered with the Registrar of Companies and at least some output is manufactured 
for resale in the market. 
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We ask three questions in this study: To what extend are resources misallocated between and 

within the formal and informal manufacturing sector? What factors, including access to credit, 

affect misallocation? Are formal firms more efficient than informal firms? The study quantifies 

both capital and output misallocation across manufacturing firms in the formal and informal 

sector. To assess intersectoral resource misallocation, formal sector firms’ allocative efficiency 

is compared to informal sector ones. Understanding the efficiency between and within formal 

and informal manufacturing sector has a large bearing on firm survival and sustainability in 

achieving economic growth and employment generation (Lopez-Martin, 2015, Kalemi-Ozcan 

and Sorensen, 2012, Benjamin and Mbaye, 2012).  

We make two key contributions and innovations to the literature on resource misallocation in 

this chapter. The first contribution is the incorporation of the informal sector in measuring 

resource misallocation in Zimbabwe. There is a large informal sector in the manufacturing 

sector in Zimbabwe. The second key contribution is the identification of different sources of 

distortions. Literature has shown that resource misallocation is huge in developing economies. 

What remains uncertain is the nature and source of these distortions. This study contributes to 

literature by determining the extent to which firm characteristics and obstacles  hinder effective 

allocation of resources. Lopez-Martin (2015) showed that improvement access to credit for 

formal sector firms and reduction of informal sector size has large bearings on increasing 

aggregate productivity and employment2. Gelb et al, (2009) concluded that in countries with 

weak economic environment, informal firms are as likely as formal firms to increase their 

productivity to enhance growth3. Banerjee et al. (2003) and Restucia and Rogerson (2013) 

argues that credit constrains may prevent productive firms from operating, leading to selection 

and misallocation effects.  Most studies have found access to finance, infrastructure, firm size, 

and regulations to be key drivers of misallocation (León-Ledesma, 2016, Syverson, C., 2011, 

Bartelsman et al., 2013, Leal, 2016). 

 Our study uses recent Zimbabwean manufacturing firm-level data collected in 2015 under the 

“Matched Employee-Employer Panel Data for Labour Market Analysis in Zimbabwe” project. 

The data consists of 194 formal manufacturing firms and 132 informal manufacturing firms.  

Following the methods and procedures by Leo-Ledesma (2016) and Nguyen et al (2016), the 

study derived overall measures of misallocation that affect output and factor markets prices by 

                                                
2 In this regard, the informal sector is an inferior sector that should be eliminated to enhance growth. This is the 
prediction of the dualist school of thought. 
3 Contrary to Lopez-Martin and Mexico (2015), Gelb et al (2009) have results in favour of informal sector, which 
they say forms an integrated part the economy and policies should be skewed towards improving its productivity. 
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using the Hsieh Klenow (2009) model. Capital and output distortions are then regressed on 

firm characteristics and obstacles in both sectors. This allows us to answer the question on 

where do distortions that prevent efficient allocation of resources emanate from. This study 

argues that if informal sector firms have same access to finance as formal firms, then aggregate 

productivity and employment can be enhanced.  

The importance of understanding the role of factors driving misallocation is crucial for policy. 

For example, the improvement or removal of distortions may increase efficient reallocation of 

resources between firms and sectors which may trigger aggregate productivity without changes 

in factor inputs or firm technology4. Thus, countries with low technology have potential to 

increase their growth only if resources are efficiently allocated at micro-level (Hsieh and 

Klenow, 2009, Leo-Ledesma ,2016). This study is relevant given that the government had 

embarked on selective interventions policies5 that aim at allocating financial credit and other 

benefits on certain firms and sectors of the manufacturing sector (RBZ, 2006).  

To the best knowledge of this study, no studies have been done to measure the extend of 

misallocation and its underlying determinants between and within formal and informal 

manufacturing sector in Zimbabwe. Carrying such studies has solely been limited by 

availability of data. One advantage of our data is that it allows us to compare misallocation 

between and within formal and informal firms. Most studies that have tried to measure 

efficiency6 in Zimbabwe have either looked at formal sector or informal sector (Mujeyi et al, 

2016, Munongo and Chitungo, 2013). Other studies in Zimbabwe has predominantly focussed 

on nature and characteristics of formal and informal sector without an in-depth analysis on 

productivity and efficiency (e.g. MacPherson 1996, Mudavanhu et al. 2011, Luebker 2008). 

There is, therefore, a huge gap in literature that needs to be addressed in the context of 

Zimbabwe manufacturing sector. 

This chapter is structured as follows: Section 2.2 provides background and literature review, 

section 2.3 presents empirical model specification and section 2.4 present data issues. Results 

                                                
4 Resource misallocation is a result of more productive firms failing to obtain adequate resources (capital and 
labour) to increase production while low productivity firms continue expanding operations instead of downsizing. 
(Hsieh and Klenow, 2009, Guner et al., 2008). This circumstance may reduce the country’s aggregate productivity 
and output levels. Hence, aggregate TFP does not only depend on TFP’s of individual production units but also 
on how resources are allocated across production units. Therefore, aggregate TFP can be low because of resources 
misallocation (Leon-Ledesma, 2016). 
5 Selective policies have distortionary effects that affects efficient allocation of resources 
6 Existing studies in Zimbabwe have solely been looking at technical efficiency. This study looks at allocative 
efficiency which has been shown to be important in mainstream literature. 
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will be analysed and discussed in section 2.5 while conclusions and policy implications will be 

discussed in section 2.6. 

2.2 Background and Literature 
This section first provides background, definition of informality and then an overview of 

formal and informal prepositions and misallocation concept. We then review literature on 

formal and informal sector productivity and efficiency differentials. Finally, we briefly present 

literature on misallocation that has used the Hsieh and Klenow (2009) methodology which is 

closely related to this study.   

2.2.1 Formal and Informal Sectors in Zimbabwe 

Zimbabwe is a low-income economy emerging from a decade long economic crisis. From 2000 

to 2009, the Zimbabwean economy collapsed in the face of hyperinflation and severe 

macroeconomic imbalances. With the stabilisation and reduction of inflation in response to the 

dollarization of the economy in 2009, growth recovered, averaging close to 8 percent per 

annum from 2009 to 2011 (World Bank, 2012), but has subsequently collapsed.  It is argued, 

that in the face of these economic crises, Zimbabwe has experienced a structural regression, 

with the acceleration of deindustrialisation and informalisation of the economy (CZI, 2012). 

The informal sector co-exists with the formal sector since early 1990s. The growth of the 

informal sector in Zimbabwe can be traced to economic structural adjustment programme of 

1990-1995. The adjustment policies, led to the shrinking of the formal sector.  With 

retrenchments, company closures and lack of capacity for formal sector to create jobs there was 

massive expansion of the informal sector. The informal sector gradually started growing by 

absorbing excess labour from the formal sector.  Today the informal sector has a huge presence 

in Zimbabwe. Figure 2.1 shows that the informal sector contributes a significant portion of 

total manufacturing output in Zimbabwe. The 2014 Zimbabwe Labour Market Profile (ZLMP) 

report have shown an increasing trend in informal sector employment contrary to formal sector 

employment for the past decade. The report showed that the informal sector contributes about 

20% of country’s GDP. In addition, the informal sector plays a critical role in job creation. 

According to ZLMP (2014) the informal sector is estimated to contribute 52% of total 

employment in non-agriculture activities.  
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Figure 2.1: Output in the Formal and informal Manufacturing sector 

 

 

The informal manufacturing sector in Zimbabwe includes small firms that produce goods 

which compete with formal sector firms. Such firms include textile, metal and wood industries. 

Most of these firms operate in well-structured designated areas. The main linkages between the 

formal and informal manufacturing sector firms is through the distribution channel. Informal 

firms purchase some of their intermediates from the formal sector. At the same time, the formal 

sector purchases goods from the informal sector for resale. Hence, government policies on any 

one the sector has major bearing effects on another. The government is in the process of 

formulating and implementing a wide range of economic policies to enhance economic growth, 

employment, industrial development and international trade7. The government expects the 

informal sector stimulate economic growth and development. But what is the potential of the 

informal (manufacturing) sector to generate sustainable growth? How does the large informal 

sector in Zimbabwe affect the aggregated total factor productivity? In the next section we 

present some views of informal sector in the existing literature. 

                                                
7 See Medium Term Plan (2011-2015), Industrial Development Policy (2011-2015) and National Trade policy 
(2012-2016), ZIMASSET (2013-2018) 
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2.2.2 Definition of Informality 

Terms such as hidden, unrecorded, unregistered, unorganized, unobserved, and black economy 

have been interchangeably used in referring to the informal sector (Chen, 2005; ILO, 2013). 

The 15th International Conference of Labour Statisticians (ICLS) in 1993 strive to ameliorate 

the vagueness associated with the term ‘informal’ by embracing international statistical 

definition (ILO, 2013). Under this, the informal sector is defined as a firm that has no complete 

set of accounts that would provide a means of identifying flows of income and capital between 

the enterprise and the owner. This chapter uses an enterprise approach to define the informal 

sector firms. We define an enterprise informal if; the enterprise is not registered with the 

Registrar of Companies; it is small in terms of employment with at least one employee 

employed on regular basis and at least some output is manufactured for sale in the market. 

2.2.3 Conceptual Framework 

Two competing theories (namely the dualists and the structuralists)8 on the nature of informal 

sector entrepreneurship and employment have received diverse credence over time. Early 

models in the 1950s and 60s depicted the informal sector as a traditional, backward sector with 

low-productivity (Chen, 2005; Potts, 2008; De Soto et al, 2000). A presentation by 

International Labour Organization (ILO) in Kenya in 1972 changed the negative perspective 

effect of informal sector on economic growth. The ILO (2012) presented the informal sector 

as an answer to unemployment and problems in developing economies, emphasizing its 

significance in catering to demands that the formal sector did not yet have the capacity to meet 

(Potts, 2008). Today, priori expectations among researchers and policy practitioners remain 

largely tilted against informality. 

According to the dualistic school of thought, the informal sector arises to provide transitory 

involuntary employment for workers who are unable to find opportunities in the formal sector 

who will eventually move to the formal sector during economic booms-where jobs are more 

secure and regulated. The dualists argue that, due to their size, informal firms are unable to 

achieve economies of scale which significantly constrain on their productivity; small firms may 

also be less productive than large enterprises due to variations in access to credit, use of 

training, intensity of innovation, and quality certification (Gelb et al., 2009). This model 

portrays the informal production sector as a backward, traditional sector with low-productivity 

                                                
8 In addition to these, is the legalists school of thought which portrays the informal sector firms as entrepreneurs 
who operate informally in order to evade costs of formal registration and avoid government regulations and rules 
(De Soto et al, 2000).  
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hence high misallocations of resources. The theory also predicts a highly segmented labour 

market in the presence of large informal sector with highly flows from the formal to informal 

sector during recessions and vice versa during economic booms.  

On the other hand, the structuralists theory portrays the formal and informal sectors as two 

competitive and integrated economic systems. In this regard individual choose between formal 

and informal employment based on their ability and preferences. The theory argues that large 

formal firms can be a source of inefficiency through misallocation of resources due to the fact 

that they bare some extra cost which informal firms does not9. Structuralists emphasize the 

existence and importance of economic linkages between formal and informal economies, in a 

flexible production system to improve productivity. This school of thought approaches feed 

into a wider body of research that expects informalisation to improve economic outcomes. 

Intensiveness of labour in the informal production makes it a source of plentiful employment 

opportunities, which is arguably well-suited to the production structure of labour-abundant 

poor countries (Potts, 2008). In this regard, due to their flexibility the informal sector firms can 

be more productivity than large formal sector firms. However, these theories are inconclusive 

on which model explains better on the labour and output markets in developing countries. It is 

therefore a matter of empirical analysis to determine this. 

2.2.4 Empirical Review 

There has been increasing literature on the implication of the informal sector on development 

(Gelb et al., 2009; Chen,2005; La Porta and Shleifer, 2008; De Soto, 2000) Although several 

studies have been done regarding the importance of the informal sector, there is still no 

consensus on the role of this sector as a source of sustainable growth. Although several studies 

have been done, there is little empirical evidence to accept one view in favour of another. Some 

studies are in support of the dualist theories (e.g. La Porta and Shleifer, 2014; La Porta and 

Shleifer, 2008; Báez-Morales,2016; Fajnzylber et al.,2011; Benjamin and Mbaye, 2012). These 

studies have concluded that most informal sector firms are too small to be sufficiently efficient 

and productive. For example, informal sector employees average of four workers while formal 

sector firms can employ more than hundred workers (La Porta and Shleifer, 2014).  Studies 

have shown that developing economies are cleaved, between non-productive and productive 

firms in the formal and informal sectors (Báez-Morales, 2016, La Porta and Shleifer, 2014; 

Fajnzylber et al., 2011).  

                                                
9 These includes cost such as taxation, social security cost-which the informal sector is not liable for. 
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Most studies have investigated formal-informal sector efficiency differences quantitatively by 

decomposing output gaps between the two sectors (e.g. Baez-Morales, 2016, La Porta and 

Shleifer, 2008). Echevin and Murtin (2009) used the Oaxaca-Blinder decomposition technique 

to assess the output gap between the informal and formal sector in Mali, Benin and Senegal 

using the employer-employee data sets. Their study found evidence of large output gaps 

between the formal and the informal sector. They also found evidence of low human and 

physical capital returns in informal sector in all these countries compared to the formal sector 

and they also found relative efficiency of informal sector to differ among countries. They 

concluded that informal sector firms are less likely to be efficient than formal sector because 

they are unable to attract skilled labour endowments due to low wages and lack of capital 

endowments compared to formal sector. Using the stochastic frontier model to measure sectoral 

efficiency differences and Oaxaca-Blinder decomposition technique to explain these 

differences, Baez-Morales (2016) concluded that the productivity of informal firms is too low 

for them to compete in the formal sector in Mexico10. They found firm’s age, owner’s level of 

education and financing to be key drivers associated with efficiency differences between the 

formal and informal sector. Consequently, the growth and persistence of the informal economy 

reflects misallocation of resources and growth policies should concentrate on reviving the 

formal sector. Huge productivity gaps are an indication of allocative inefficiencies between 

these sectors (McMillan and Rodrick, 2011).  

A study by La Porta and Shleifer, (2008) provided a useful review of different prepositions on 

informal sector. Using data from World Bank Informal and Micro Surveys, they analysed the 

role of the informal sector in poor and developing countries. Analysing labour productivity as 

measured by value added per worker, they found evidence that supports the dual view that the 

informal sector comprises of low labour productivity firms. The authors found large 

productivity gaps between the formal and the informal sector in developing economies and 

concluded that informal sector firms are less productive economic units as compared to formal 

firms. However, it remains unclear if moving resources from informal to formal firms could 

increase aggregate TFP, as insisted by the authors. The results of their study should be taken 

with caution before accepting them. The first reason is that they used value added per work as 

a measure for labour productivity. There is broad literature that has shown than disparities in 

revenue productivities reveal distortions differences rather than disparity in true productivity 

(Hsieh and Klenow, 2009; Foster et al., 2008; Asker et al., 2014). In addition, a study that 

                                                
10 They used data on micro firms collected from the National Micro Firm Survey for 2008,2010 and 2011. 
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compares formal and informal sector needs to assess disparities in both allocative efficiency 

and actual productivity in which resources are allocated. Within and between sector resource 

allocation a function of government policies, markets and institution (Restuccia and Rogerson, 

2008;2017; León-Ledesma, 2016)  

Other studies have used the stochastic frontier analysis to assess the technical efficiency of the 

informal sector (e.g. Kathuria et al., 2013; Mujeyi et al, 2016; Rajesh Rajai, 2007). Using data 

for formal and informal manufacturing sector in India, Kathuria et al. (2013) find that the 

formal sector firms are more significantly efficient than the informal sector firms. Her results 

are incline with the dualists views of informality. In her study, she advocated for policy that 

reduce the informal sector size to realise overall growth. While these studies have been 

concentrating on technical efficiency, our study is more interested in allocative efficiency 

which is an important source of productivity especially in emerging economies (Busso et al 

2012; Lopez-Martin, B, 2015).  

Gelb et al. (2009) used data from microenterprises surveys to compare productivity of micro 

formal and informal firms from selected Southern and Eastern African countries11. They found 

that informal micro firms were as much productive as micro formal firms in Eastern Africa. 

However, in Southern Africa informal sector firms were less productive than formal ones. 

Literature has generally showed that the informal sector is much bigger in Eastern Africa than 

Southern Africa.  There survey did not include firms in Zimbabwe despite that Zimbabwe has 

the largest informal sector in the Southern Africa. They also concluded that in countries with 

weak economic environment, informal firms are as likely as formal firms to increase their 

productivity to enhance growth. Contrary to Lopez-Martin (2015), Gelb et al (2009) have 

results in favour of informal sector, which they say forms an integrated part the economy and 

policies should be skewed towards improving its productivity.12  

The economic performance of firms in both the formal and the informal sector may be hindered 

by obstacles which inhibit firms from operating efficiently. These includes labour market 

regulation and government policies (Ardagna and Lusardi, 2008). One of the most common 

obstacle facing informal sector firms is availability of capital and credit lines. Hendy and Zaki 

(2013) found credit constraints as the major contributor of productivity differences between 

the formal and the informal sector. The study confirms that firms in the formal sector are more 

capital intensive than informal ones. Capital endowments differences are largely explained by 

                                                
11 The survey was done in South Africa, Namibia, Botswana, Kenya, Uganda, Tanzania, and Rwanda 
12 The results of their study in compatible with the view of the structuralist school of thought. 
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lack of access to credit by informal firms. On the other hand, most formal sector firms are 

constrained by labour market policies that hinders them from shedding off excess labour 

(McMillan and Rodrick, 2011). Instead of shrinking operations, low productivity firms 

continue employing labour, leading to ‘zombie13’ firms-an indication of major resources of 

misallocation (Caballero et al., 2008). 

In Zimbabwe, studies on informal sector efficiency have been marginal. Mujeyi et al., (2016) 

evaluated the technical efficiency of the informal manufacturing sector firms in Zimbabwe. 

They used data collected informal sector metal manufacturing sector and estimated the 

stochastic frontier production function to provided an assessment of technical efficiency among 

selected firms and analysed factors that affect such efficiency. They found that firms in the 

informal metal industry to be labour intensive and experiencing significant level of technical 

inefficiency. They argued that, the metal informal sector in Zimbabwe has scope to increase 

their capacity if they efficiently allocate available technology. In their study, they found 

location of enterprise, age of owner, firm age, owner level of education and experience to be 

main sources of (in)efficiency. While Mujeyi et al, (2016) looked only in the metal sector, our 

study covers all manufacturing sectors within the informal sector to provide a more 

comprehensive understanding and representation of the informal sector efficiency.  In addition, 

in our study we are more interested in allocative efficiency rather than technical efficiency. 

Most studies have shown that allocative efficiency is an importance aspect to increase 

productivity and growth in developing countries (Restuccia and Rogerson, 2008;2017; Dias et 

al., 2016; Busso et al 2012; Midrigan, and Xu D, 2014). Futhermore, unlike in Mujeyi et al, 

(2016), we also provide a comparison of the efficiency differences between the formal and the 

informal sector. Such comparison, will allow us to conclude on the role of the informal sector 

as a driver of growth. Other studies in Zimbabwe has predominantly focussed on nature and 

characteristics of formal and informal sector without an in-depth analysis on productivity and 

efficiency (e.g. MacPherson 1996, Mudavanhu et al. 2011, Luebker 2008). There is, therefore, 

a huge gap in literature on allocative efficiency that needs to be addressed in the context of 

Zimbabwe manufacturing sector. 

There has been little empirical analysis of allocative efficiency disparities between formal and 

informal manufacturing sector firms which can give support to either the dualists or 

structuralist prepositions. Such studies have been constrained by non-availability of firm level 

                                                
13 Low productivity firms that are artificially alive. Such zombie firms hinder resource reallocation and 
productivity growth. 
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micro data on the informal manufacturing sector which allows such comparisons. Given that 

much focus on allocative efficiency has been on the formal sector (e.g. Leal, J. 2016; Syverson, 

C. 2011; Guner et al., 2008; Busso et al 2012; Midrigan, and Xu D, 2014) and the availability 

of the extensive data on Zimbabwe manufacturing sector firms we have, it is important to make 

same enquiry in the informal sector. In this chapter, we focus on the efficiency resources 

allocation of the informal sector and we are interested in assessing if there are any disparities 

in allocative efficiency between and within the informal and formal manufacturing sector and 

the likely sources of these differences (if any). Close studies that has assessed informal sector 

allocative efficiency include studies by Lopez-Martin, B. 2015 and Busso et al 2012; in 

Mexico. 

 Busso et al. (2012) applied that Hsieh and Klenow (2009) model to assess resource 

misallocation and productivity between formal and informal sector using detailed micro data 

in Mexico. In their study, they found informal sector to be less productive than the formal 

sector, despite that the informal sector command a large share of production resources. 

Although their study shows the correlation between informality and productivity, it did not 

show the causation between two. They concluded that informality plays a significant role in 

resource misallocation by creating labour markets distortions that reduces total factor 

productivity. They advocated for policies to eliminate the informal sector due to its productivity 

costs and fiscal problems of tax evasion. 

Lopez-Martin (2015) carried out a study to determine the extent of misallocation in the 

informal sector in developing economies14, using firm level data. He concluded that large 

aggregate productivity loses are because of large informal sectors in developing countries. He 

found that improvement in access to credit for formal sector firms and reduction of informal 

sector size has large bearings on increasing aggregate TFP, wages and employment. In this 

study, the informal sector is an inferior sector that should be eliminated to enhance growth. His 

study feeds well into body of literature that supports the dualist school of thought on to removal 

of the informal sector if full potential productivity growth is to be achieved.  

This chapter extends the literature on the importance of resource misallocation and distortions 

on total productivity and output, in the wake of shrinking formal sector in Zimbabwe. Resource 

misallocation within and across firms and sectors has been considered as the major source 

                                                
14 His study was done for Mexico, Egypt, and Turkey. It was built upon the frameworks of occupational choice 
and industry equilibrium of Lucas (1978) and Hopenhayn (1992). 
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constraining growth and had been the focus of much research (Restuccia and Rogerson, 

2008;2017; Dias et al., 2016, Nguyen, 2016; Foster et al., 2008; Hsieh and Klenow,2009; 

Bartelsman et al., 2013; Syverson, C. 2011, Busso et al., 2012; Banerjee et al., 2003). Literature 

in this area has looked at the effects of distortions on firm size, financial constraints and 

government policies on resource misallocation and productivity (Leal, J. 2016). Thus, our study 

seeks to compliment such literature by including the informal sector, a sector that has been 

largely ignored in mainstream literature on resource misallocation. In their most cited paper, 

Hsieh and Klenow (2009) used manufacturing firms’ data in China (1998-2005) and India 

(1987-1994) to analyse cross-country differences in misallocation and total factor productivity 

(TFP). They developed a model that identifies the extent of misallocation of resources from 

variation in marginal products of inputs-now known as the HK model. In their study, they 

argued that if misallocation of resources is removed completely marginal products for capital 

and labour for all firms will be equalised. Hence it is resource misallocation that brings 

disequilibrium in marginal products of factors of production.  The results of their study showed 

evidence that supports resource misallocation in China and India and argued that 

manufacturing TFP can increase 30% to 50% in China and 40% to 60% in India if labour and 

capital are reallocated so that marginal products are equalised to the extend observed in US. 

Their study, and other studies, show that resource misallocation can constrain productivity and 

growth especially in most developing economies 

Most studies have applied the methodology of Hsieh and Klenow (2009) (HK model) to show 

the implication of firm size, distortions, and misallocation on productivity. Examples of such 

studies include Kalemli-Ozcan and Sorensen (2012) in African countries, Asker et al., (2014) 

in developing countries, León-Ledesma (2016) and Nguyen et al., (2016) in Turkey) among 

others.  Hsieh and Klenow (2009) model depends on the assumption of market structure and 

calculations of specific distortions. This methodology allows us to analyse the importance and 

impact of capital and output distortions on allocative efficiency. Our study is part of literature 

that has used micro-data to assess the extent of resource misallocation in the manufacturing 

sector in Zimbabwe. Following the Hsieh and Klenow (2009) methodology, literature finds 

that countries can achieve large potential productivity gains and growth by correction for 

resource misallocation. 

 Kalemli-Ozcan and Sorensen (2012) assess capital misallocation in some African countries 

and some developed countries and revealed a great deal of misallocation in Africa and India 

than in developed countries. He argued that most developing economies in Africa are 



14 
 

characterised by small unproductive firms that are usually liquidity constrained to invest in 

more productive technologies.  

León-Ledesma, (2016) used firm-level data in a number of developing countries to measure 

misallocation using the HK model and the (Olley and Pakes (1996) (OP) decomposition 

technique). He found access to finance, infrastructure, firm size, and regulations to be key 

drivers of misallocation. Their study also concluded that developing economies are cleaved, 

between non-productive and productive firms in the formal and informal sectors. Using OP 

technique, Bartelsman et al., (2013) investigated the impact of firm size on productivity and 

resource allocation in across US and selected European countries. The study found within 

industry productivity and size of firm to be correlated, with the direction of relationship varying 

across countries. The relationship was found to be stronger in more advanced economies. In 

some countries, small firms were more productive than large firms, raising questions to the 

dualists’ notions that small firms are unproductive. These results were in line with Foster et al., 

(2008) and Syverson, C. (2011) which argued that unproductive firms are likely to be 

unsuitable and face exit from the industry. 

A large literature has studied duality and informality as source of poor productivity levels in 

developing economies. This literature is the predecessor to researches on quantification of 

resource misallocation given the scope that development requires reallocation of resources 

from traditional informal sector to modern formal sector (Restuccia and Rogerson, 2017). 

However, in Zimbabwe, with shrinking formal ‘modern’ sector, resources are moving back to 

the informal ‘traditional’ sector. Following Foster et al. (2008), this chapter uses the concept 

of revenue-based and output-based total factor productivity (TFPR and TFPQ) respectively. 

Differentiating between TFPR and TFPQ is crucial in measuring actual productivity and 

resource misallocation. TFPR mainly shows idiosyncratic factor price and demand effects 

efficiency differences, while TFPQ depicts firm idiosyncratic costs components, both factor 

prices and technological fundamentals. Thus, difference in TFPQ and TFPR accounts for 

different factors in TFP calculations. Recent studies have extended the Hsieh and Klenow 

(2009) model by developing a decomposition technique for TFP within the HK model (Chen 

and Irarrazabal, 2013; Dias et al., 2016). This technique decomposes TFP into within- firm and 

between-firm components.  

Most studies have analysed sectoral efficiency differences using broad sector data sets such 

manufacturing, service, and agriculture, hiding crucial resource misallocation that may occur, 
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for instance between metal industry in the formal and informal sectors. Making a distinction 

between informal and formal manufacturing activities may have crucial implications in 

deepening our understanding of allocative efficiency and structural change. In addition, this 

allows to capture intersectoral allocative efficiency and within-industry misallocation. 

2.3 Empirical Method 
To measure misallocation, this chapter applied the widely used Hsieh and Klenow (2009) (HK 

model) theoretical framework. The HK model is used to measure the extent to which distortions 

affect wedges between marginal products of capital and labour. The basic concept behind the 

HK model is that when input factors are efficiently allocated, marginal products of inputs 

should be equal across firms, as the theory of allocative efficiency predicts. Hence, dispersion 

of marginal products can be used as a measure of the extent of misallocation of production 

inputs. This model, therefore, allows one to quantitatively assess productivity losses arising as 

a result of disequilibrium in marginal products across firms. Accordingly, given the underlying 

assumptions under the HK model, the reason marginal products may not be equal across firms 

is the existence of distortions in the product and factor markets. As a result, variation of 

marginal products is a measure of such distortions (Dias et al., 2014; Hsieh and Klenow, 2009). 

Hsieh and Klenow (2009) deduce an overall measure of dispersion in marginal products, TFPR, 

which is average weighted marginal revenue product of labour and capital. The variance of 

TFPR measures the aggregate effect of resource misallocation on productivity. 

By focusing on the aggregate outcome, we might obscure important differences across 

industries within the manufacturing sector. For example, resource misallocation may be more 

important in some industries because of deliberate government policy or other factors. Hence, 

it is useful to investigate to what extent distortions vary across industrial sectors. 

The HK framework assumes an economy with heterogenous manufacturing firms, operating 

under a monopolistic competition market structure. Assuming an economy with many 

sectors,𝑠𝑠, aggregate output is given by a Cobb Douglas production technology: 𝑌𝑌 = ∏ 𝑌𝑌𝑠𝑠𝜃𝜃𝑠𝑠𝑠𝑠
𝑠𝑠=1  

where θs is the value-added share of the sector s, and ∑ 𝜃𝜃𝑠𝑠 = 1𝑠𝑠
𝑠𝑠=1 . Each sector output 𝑌𝑌𝑠𝑠 is the 

total of individual firm’s production 𝑌𝑌𝑠𝑠𝑠𝑠, with a CES technology, such that; 

 𝑌𝑌𝑠𝑠 =  �∑ 𝑌𝑌𝑠𝑠𝑠𝑠
𝜎𝜎−1
𝜎𝜎𝑀𝑀𝑠𝑠

𝑠𝑠=1 �

𝜎𝜎
𝜎𝜎−1
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where 𝑌𝑌𝑠𝑠𝑠𝑠 is differentiated product of firm i in sector s, and 𝑀𝑀𝑠𝑠 is the number of firms in each 

industry. Each firm produces a differentiated product using Cobb-Douglas production 

technology: 

 𝑌𝑌𝑠𝑠𝑠𝑠 = 𝐴𝐴𝑠𝑠𝑠𝑠𝐾𝐾𝑠𝑠𝑠𝑠
𝑎𝑎𝑠𝑠𝐿𝐿𝑠𝑠𝑠𝑠

1−𝛼𝛼𝑠𝑠        (1) 

where 𝐴𝐴𝑠𝑠𝑠𝑠 is firm specific productivity (TFP), 𝐾𝐾𝑠𝑠𝑠𝑠 and 𝐿𝐿𝑠𝑠𝑠𝑠 are capital and labour inputs 

respectively. The key assumption is that firms in the same industry have same production 

technologies. Each firm maximise profits; 

𝜋𝜋𝑠𝑠𝑠𝑠 = (1− 𝜏𝜏𝑌𝑌𝑠𝑠𝑠𝑠)𝑃𝑃𝑠𝑠𝑠𝑠𝑌𝑌𝑠𝑠𝑠𝑠 − 𝑤𝑤𝐿𝐿𝑠𝑠𝑠𝑠 − (1 + 𝜏𝜏𝐾𝐾𝑠𝑠𝑠𝑠)𝑅𝑅𝐾𝐾𝑠𝑠𝑠𝑠  (2) 

where 𝑃𝑃𝑠𝑠𝑠𝑠𝑌𝑌𝑠𝑠𝑠𝑠 is firm’s value added (firm’s revenue less cost of raw materials), 𝑤𝑤 and 𝑅𝑅 are unit 

cost of labour and capital respectively. The term 𝜏𝜏𝑌𝑌𝑠𝑠𝑠𝑠 shows firm specific distorts of output 

which reduces revenue (e.g transport costs, taxes corruption) and 𝜏𝜏𝐾𝐾𝑠𝑠𝑠𝑠 denotes firm-specific 

capital distortions which increase cost of capital (e.g. access to credit, credit rationing)15 

Following the Hsieh and Klenow (2009), the first order condition from profit maximisation can 

be used derive firm distortions and productivity as: 

1 + 𝜏𝜏𝐾𝐾𝑠𝑠𝑠𝑠 = 𝑎𝑎𝑠𝑠
1−𝑎𝑎𝑠𝑠

𝑤𝑤𝐿𝐿𝑠𝑠𝑖𝑖
𝑅𝑅𝐾𝐾𝑠𝑠𝑖𝑖

       (3) 

1 − 𝜏𝜏𝑌𝑌𝑠𝑠𝑠𝑠 = 𝛿𝛿
1−𝛿𝛿

𝑤𝑤𝐿𝐿𝑠𝑠𝑖𝑖
(1−𝑎𝑎𝑠𝑠)𝑃𝑃𝑠𝑠𝑖𝑖𝑌𝑌𝑠𝑠𝑖𝑖

         (4) 

𝐴𝐴𝑠𝑠𝑠𝑠 = (𝑃𝑃𝑠𝑠𝑖𝑖𝑌𝑌𝑠𝑠𝑖𝑖)
𝜎𝜎

𝜎𝜎−1

𝐾𝐾𝑠𝑠𝑖𝑖
𝑎𝑎𝑠𝑠(𝑤𝑤𝐿𝐿𝑠𝑠𝑖𝑖

1−𝛼𝛼𝑠𝑠)
       (5) 

Equation (3) shows the distortions in input choice relative to the optimal level of factor input. 

It shows that an establishment faces a high capital distortion (larger 𝜏𝜏𝐾𝐾𝑠𝑠𝑠𝑠) when the ratio of 

labor to capital is high benchmarked to the efficient allocation of input. It is worth emphasizing 

that 𝜏𝜏𝐾𝐾𝑠𝑠𝑠𝑠 measures capital market distortion relative to labour market distortion. Thus, high 

capital distortion (larger 𝜏𝜏𝐾𝐾𝑠𝑠𝑠𝑠) should be interpreted as a low labour distortions, and vice versa. 

                                                
15 The list of factors that causes distortions varies and is long. For example, inefficient financial markets may offer 
credits to selective producers based on non-economic factors, causing misallocation. Government may provide 
contracts, special taxes and subsides to selected firms. Labour regulations may restrict firms from firing and hiring, 
driving up the cost of labour in formal sector than in the formal sector. 
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Note that in our computation, following Hsieh and Klenow (2009), we use an establishment’s 

total wage bill (including benefits) instead of employment to account for differences in the 

quality of labour across establishments. 

Marginal revenue product of capital (MRPK) and labour (MRPL) are affected by distortions 

as follows:  

𝑀𝑀𝑅𝑅𝑃𝑃𝐾𝐾𝑠𝑠𝑠𝑠 = 𝛼𝛼 𝜎𝜎−1
𝜎𝜎

𝑃𝑃𝑠𝑠𝑖𝑖𝑌𝑌𝑠𝑠𝑖𝑖
𝐾𝐾𝑠𝑠𝑖𝑖

= 𝑅𝑅 1+𝜏𝜏𝐾𝐾𝑠𝑠𝑖𝑖
1−𝜏𝜏𝑌𝑌𝑠𝑠𝑖𝑖

      (6) 

𝑀𝑀𝑅𝑅𝑃𝑃𝐿𝐿𝑠𝑠𝑠𝑠 = (1 − 𝛼𝛼𝑠𝑠) 𝜎𝜎−1
𝜎𝜎

𝑃𝑃𝑠𝑠𝑖𝑖𝑌𝑌𝑠𝑠𝑖𝑖
𝐿𝐿𝑠𝑠𝑖𝑖

= 𝑤𝑤 1
1−𝜏𝜏𝑌𝑌𝑠𝑠𝑖𝑖

    (7) 

Based on Foster et al. (2008), we then make a crucial distinguish between two measures of 

productivity one in in monetary value (TFPR) and the other in physical units (TFPQ)16; 

𝑇𝑇𝑇𝑇𝑃𝑃𝑇𝑇𝑠𝑠𝑠𝑠 = 𝐴𝐴𝑠𝑠𝑠𝑠 = 𝑌𝑌𝑠𝑠𝑖𝑖
𝐾𝐾𝑠𝑠𝑖𝑖
𝑎𝑎𝑠𝑠(𝑤𝑤𝐿𝐿𝑠𝑠𝑖𝑖

1−𝛼𝛼𝑠𝑠)
   

𝑇𝑇𝑇𝑇𝑃𝑃𝑅𝑅𝑠𝑠𝑠𝑠 = 𝑃𝑃𝑠𝑠𝑖𝑖𝑌𝑌𝑠𝑠𝑖𝑖
𝐾𝐾𝑠𝑠𝑖𝑖
𝑎𝑎𝑠𝑠(𝑤𝑤𝐿𝐿𝑠𝑠𝑖𝑖

1−𝛼𝛼𝑠𝑠)
= 𝑃𝑃𝑠𝑠𝑠𝑠𝑇𝑇𝑇𝑇𝑃𝑃𝑇𝑇   

In this framework, in the absence of distortions TFPR should be equal across firms in the same 

industry. The argument is that (assuming monopolistic competition), lower productive firms 

produce less and charge high prices. Hsieh and Klenow (2009) argued that in the absence of 

distortions more labour and capital should be allocated to firms with higher TFPQ which will 

result in lower prices and have same TFPR with small firms. Hence any difference in TFPR 

within the same industry denotes distortions. TFPR can be expressed as weighted average of 

marginal revenue products: 

𝑇𝑇𝑇𝑇𝑃𝑃𝑅𝑅𝑠𝑠𝑠𝑠 = 𝜎𝜎
1−𝜎𝜎

�𝑀𝑀𝑅𝑅𝑃𝑃𝐾𝐾𝑠𝑠𝑖𝑖
𝑎𝑎𝑠𝑠

�
𝑎𝑎𝑠𝑠
� 𝑀𝑀𝑅𝑅𝑃𝑃𝐿𝐿𝑠𝑠𝑖𝑖
𝑤𝑤(1−𝑎𝑎𝑠𝑠)

�
1−𝑎𝑎𝑠𝑠

    (8) 

Substituting 𝑀𝑀𝑅𝑅𝑃𝑃𝐾𝐾𝑠𝑠𝑠𝑠 and 𝑀𝑀𝑅𝑅𝑃𝑃𝐿𝐿𝑠𝑠𝑠𝑠 in 𝑇𝑇𝑇𝑇𝑃𝑃𝑅𝑅𝑠𝑠𝑠𝑠 we get a measure of TFRP at firm level as; 

𝑇𝑇𝑇𝑇𝑃𝑃𝑅𝑅𝑠𝑠𝑠𝑠 = 𝜎𝜎
1−𝜎𝜎

� 𝑅𝑅
𝑎𝑎𝑠𝑠
�
𝑎𝑎𝑠𝑠
� 𝑤𝑤
1−𝑎𝑎𝑠𝑠

�
1−𝑎𝑎𝑠𝑠 (1+𝜏𝜏𝐾𝐾𝑠𝑠𝑖𝑖)𝑎𝑎𝑠𝑠

1−𝜏𝜏𝑌𝑌𝑠𝑠𝑖𝑖
    (9) 

In this framework, TFPR at industry level can be calculated as follows: 

                                                
16 Note that what we observe in the data are the MRPKi and TFPRi and not MPKi and TFPQi for every firm as 
we do not observe individual firm prices. This is the reason the HK make an assumption about market structure 
to infer prices as a function of firm productivity and distortions. 
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 𝑇𝑇𝑇𝑇𝑃𝑃𝑅𝑅𝑠𝑠��������� = 𝜎𝜎
1−𝜎𝜎

� 𝑅𝑅

𝑎𝑎𝑠𝑠 ∑ �
1−𝜏𝜏𝑌𝑌𝑠𝑠𝑖𝑖
1+𝜏𝜏𝐾𝐾𝑠𝑠𝑖𝑖

��
𝑃𝑃𝑠𝑠𝑖𝑖𝑌𝑌𝑠𝑠𝑖𝑖
𝑃𝑃𝑠𝑠𝑌𝑌𝑠𝑠

�𝑀𝑀𝑠𝑠
𝑖𝑖=1

�
𝑎𝑎𝑠𝑠

� 𝑤𝑤

1−𝑎𝑎𝑠𝑠 ∑ (1−𝜏𝜏𝑌𝑌𝑠𝑠𝑖𝑖)�
𝑃𝑃𝑠𝑠𝑖𝑖𝑌𝑌𝑠𝑠𝑖𝑖
𝑃𝑃𝑠𝑠𝑌𝑌𝑠𝑠

�𝑀𝑀𝑠𝑠
𝑖𝑖=1

�
1−𝑎𝑎𝑠𝑠

 (10)  

Once 𝑇𝑇𝑇𝑇𝑃𝑃𝑅𝑅𝑠𝑠𝑠𝑠 has been calculated for all firms, aggregate misallocation in the economy can be 

measured as the dispersion of its distribution across firms. In this study, we are interested in 

assessing how misallocation (as measured by variance of TFPR) varies between sectors (formal 

vs informal), industrial sectors (e.g. wood, clothing, metal) as well as firm size and within these 

groups. We, therefore, categorise firms not only by sector but also by industry and firm size 

they belong to.  

From equation (9) and (10) and it can be shown that in the absence of distortions (i.e. when 

𝜏𝜏𝐾𝐾𝑠𝑠𝑠𝑠 = 0 and 𝜏𝜏𝑌𝑌𝑠𝑠𝑠𝑠=0) for all i, the right-hand side of (9) equals the right-hand side of (10), which 

means that TFPR do not differ for firms within the same industry.  This implies that in the 

absence of distortions production resources will be allocated to more productive establishments 

with higher TFP and less to productive firms with lower TFP17. Contrary, with distortions, 

TFPR may not be equalised across firms-a symptom of resource misallocation. A firm with 

higher TFPR than average industry is taxed more, that is, it suffers from more obstacles than 

other firms. Hence, deviation of firm’s TFPR from average industry TFPR represents 

distortions which indicates resource misallocation and allocative inefficiency. This can be 

represented as scaled TFPR �𝑇𝑇𝑇𝑇𝑃𝑃𝑅𝑅𝑠𝑠𝑖𝑖
𝑇𝑇𝑇𝑇𝑃𝑃𝑅𝑅𝑠𝑠��������� �. If the scaled TFPR for a given firm is greater than one it 

means that the firm is being taxed so that if distortions are removed the firm increases 

production. We use the scaled (log) TFPR as a measure of resource misallocation in our 

empirical analysis. 

With both revenue and physical productivity for establishments in the sample, we can calculate 

industry level TFP. Since TFPR is regarded as the main source of distortions and TFPQ shows 

the actual productivity, industry actual TFP can be found by average of firms’ TFPQ weighted 

by firms’ level deviations of TFPR from industry mean. It is also crucial to relate TFPQ to 

firms’ distortions and productivities. Firms with lower TFPR than industry average (i.e. with 

fewer distortions) will have higher weight hence higher TFPQ than those with higher values of 

TFPR. Industry aggregate TFPQ is given by: 

                                                
17 This reallocation of resources continues to a point where prices start lowering for firms with higher output and 
rising for firms with lower output until their TFPR is equalized. 
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𝑇𝑇𝑇𝑇𝑃𝑃𝑠𝑠𝑎𝑎𝑎𝑎𝑎𝑎 = 𝐴𝐴𝑠𝑠 = �∑ �𝐴𝐴𝑠𝑠𝑠𝑠
𝑇𝑇𝑇𝑇𝑃𝑃𝑅𝑅𝑠𝑠���������

𝑇𝑇𝑇𝑇𝑃𝑃𝑅𝑅𝑠𝑠𝑖𝑖
�
𝜎𝜎−1

𝑀𝑀𝑠𝑠
𝑠𝑠=1 �

1
𝜎𝜎−1

     (11) 

As discussed above, in the absence of distortion (in an efficient economy) firm-level and 

industry TFPR will be equal such that the efficient level of industry TFP will be given by: 

𝑇𝑇𝑇𝑇𝑃𝑃𝑠𝑠𝑒𝑒𝑒𝑒𝑒𝑒 = �̅�𝐴𝑠𝑠 = [∑ (𝐴𝐴𝑠𝑠𝑠𝑠)𝜎𝜎−1𝑀𝑀𝑠𝑠
𝑠𝑠=1 ]

1
𝜎𝜎−1      (12) 

In equation (12) resources are reallocated from less productive firms to more productive ones, 

hence TFPQ will be highest. Therefore, deviation of equation (11) from (12) can be used to 

calculate output costs that occur because of distortions. 

To calculate productivity loss due to distortions at industry level, HK used the ratio of actual 

TFP to the efficient level of TFP18: 

 𝑇𝑇𝑇𝑇𝑃𝑃𝑠𝑠
𝑒𝑒𝑒𝑒𝑒𝑒

𝑇𝑇𝑇𝑇𝑃𝑃𝑠𝑠𝑎𝑎𝑎𝑎𝑎𝑎
= � ∑ (𝐴𝐴𝑠𝑠𝑖𝑖)𝜎𝜎−1𝑀𝑀𝑠𝑠

𝑖𝑖=1

∑ �𝐴𝐴𝑠𝑠𝑖𝑖
𝑇𝑇𝑇𝑇𝑃𝑃𝑇𝑇𝑠𝑠����������
𝑇𝑇𝑇𝑇𝑃𝑃𝑇𝑇𝑠𝑠𝑖𝑖

�
𝜎𝜎−1

𝑀𝑀𝑠𝑠
𝑖𝑖=1

�

1
𝜎𝜎−1

      (13)  

Equation (13) shows the gap between the distorted and efficient level of TFPQ  

In our model, if there is no misallocation, more productive firms should produce more output 

and should be large. If there exist size depended policies such that 𝑇𝑇𝑇𝑇𝑃𝑃𝑇𝑇𝑠𝑠𝑠𝑠 and 1 + 𝜏𝜏𝐾𝐾𝑠𝑠𝑠𝑠  

positively correlated or 𝑇𝑇𝑇𝑇𝑃𝑃𝑇𝑇𝑠𝑠𝑠𝑠 and 1 − 𝜏𝜏𝑌𝑌𝑠𝑠𝑠𝑠 are negatively correlated, more productive firms 

will produce less than optimal and less productive firms will produce more than optimal. This 

entails that efficient distribution is more dispersed and spread out than the actual size 

distribution in the presence of distortions. 

We extent the Hsieh and Klenow (2009) methodology by identifying likelihood sources of 

resource misallocation. To identify the firm characteristics associated with these distortions, 

we will regress the (log of) MRPK, 𝜏𝜏𝐾𝐾𝑠𝑠𝑠𝑠  and 𝜏𝜏𝑌𝑌𝑠𝑠𝑠𝑠 on the firm level characteristics across sectors. 

This allows us to understand if institutional obstacles are good predictors of distortions and 

whether they act as a tax or a subsidy. Variables incudes firm size, access to finance, electricity, 

manager human capital and age, age of firm and industrial sector. In addition, we will also 

estimate an aggregate model for the whole manufacturing sector. The role of informality as an 

                                                
18 Note that productivity loss (gains) is zero if  𝑇𝑇𝑇𝑇𝑃𝑃𝑅𝑅𝑠𝑠

���������

𝑇𝑇𝑇𝑇𝑃𝑃𝑅𝑅𝑠𝑠𝑖𝑖
 = 1 for all establishments. This is achieved if there are no 

distortions such that dispersion of 𝑇𝑇𝑇𝑇𝑃𝑃𝑅𝑅𝑠𝑠
���������

𝑇𝑇𝑇𝑇𝑃𝑃𝑅𝑅𝑠𝑠𝑖𝑖
  is zero. 
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additional explanatory variable can also be identified through the inclusion of an informal 

sector dummy in the aggregate model. The signs of the coefficients, including that of size, will 

allow the ‘testing’ of the dual theory of informality that predicts that small and informal sector 

firms are unproductive and reflect a misallocation of resources.  

In conclusion, we employ the Hsieh and Klenow (2009) methodology in estimating allocative 

efficiency between and within the formal and informal manufacturing sector. The dispersion 

of output and capital distortion and scaled TFPR will help us to assess and compare the extent 

of resource misallocation across industries between and within the formal and informal 

manufacturing sector. We also estimate TFP gain that can be achieved if resources are 

efficiently allocated at industry level within each sector. We extent the HK model to trace the 

likelihood sources of distortions.  

 

2.4 Data 
The study is based on the new existing matched employer-employee dataset of Zimbabwean 

manufacturing firms that was collected in 2015 under the “Matched Employee-Employer Panel 

Data for Labour Market Analysis in Zimbabwe” project. Under this project 194 formal 

manufacturing firms and 1385 workers within these firms were interviewed in 2015. In 

addition, 132 informal manufacturing firms plus 174 workers within these firms were 

interviewed.  

For the analysis in this chapter, we use the data on firms. Manufacturing firms were grouped 

into 2-digit industrial sectors. The sectors in the formal sector are: Food, Beverages and 

Tobacco, Wood, and Furniture; Metal, Machinery and Equipment, Textile and Leather, 

Chemical and Rubber. We have the informal sector data on the following sector only: Wood 

and Furniture; Metal, Machinery and Equipment, Textile, and Leather. Our comparison of the 

formal and informal sector results will be based on industrial sectors that match both sectors. 

As discussed above, for us to be able to calculate measures of distortions and TFP, we require 

data on total production, raw material costs, expenses, capital stock and labour inputs. In our 

analysis, labour input is measured by the wage bill19 (rather than employment) to account for 

differences in human capital and hour worked (as in Hsieh and Klenow, 2009). Capital stock 

is measured by net book and market value of fixed assets, summed across vehicles, machinery 

                                                
19The sum of wages, bonuses, and benefits. 
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and equipment, and land and buildings. Value added is computed as the difference between 

sales and cost of raw materials, overhead expenses, and energy costs (electricity, fuel, gas). 

To implement the Hsieh and Klenow (2009) framework, we need information on elasticity of 

substation (𝜎𝜎), interest rate (𝑅𝑅) and industry level of labour and capital share (𝛼𝛼𝑠𝑠). There is 

little consensus in literature on which effective magnitude on this parameter. Some studies fix 

this at 5 (meaning more substitutability of input factors). Following the HK framework, we 

fixed this parameter at 𝜎𝜎 = 320.  We also set 𝑅𝑅 = 10%, following the average interest rate 

published by the RBZ. We calculate capital share by subtracting the industry mean of labour 

expenditure on value added at firm level from one (i.e. 𝑎𝑎𝑠𝑠 = 1 − 𝑤𝑤𝐿𝐿𝑠𝑠𝑖𝑖
𝑃𝑃𝑠𝑠𝑖𝑖𝑌𝑌𝑠𝑠𝑖𝑖

). In literature, most 

studies have widely used the US capital share which is set at one third. 

In our sample, we dropped all observation with negative values of value added, labour or 

capital. We left with a sample of firms with; 

• Positive values of sales 

• Positive values of labour costs, capital stock and raw material costs; 

• Positive number of employment 

• Non-missing observations for all other key variables 

• Positive calculated value added. 

Further, we trim the data with computed shares of labour greater than one. We also trim the 

1% tail of outliers by calculated distortions and productivity. 

In literature, access to credit and finance has been considered as playing a crucial role in 

explaining efficiency differences and misallocation. We include access to finance in our 

analysis on potential sources of misallocation. This is a dummy variable that takes value of one 

if a firm faces financial constraints and zero if not. Electricity shortages is another variable 

included in our analysis. Unequal distribution of energy among firms may have distortion 

effects on firms output and productivity. We also include firm age with the expectation that 

older firms are likely to be more efficient than young ones. We also include variables to capture 

the human capital base of the firm owner or manager. These variables are level of education, 

experience, and tenure of the owner in addition to his/her age. Firms with older managers or 

owners and higher human capital base are expected to be more efficient. 

                                                
20 This parameter does not alter our measures of distortions, but rather their effect on aggregate productivity. 
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2.5 Results  
This section presents results of the Hsieh and Klenow (2009) model applied to Zimbabwe 

manufacturing sector data, to analyse the extent of resource misallocation between formal and 

informal sector. 

2.5. 1 Measuring Productivity and Distortions 
Figure 2.1 shows the distribution of plant TFPR and TFPQ demeaned by industry averages for 

the formal and informal sector in Zimbabwe. TFPR and TFPQ distributions are respectively 

calculated as 𝑙𝑙𝑙𝑙𝑙𝑙(𝑇𝑇𝑇𝑇𝑃𝑃𝑅𝑅𝑠𝑠𝑠𝑠 𝑇𝑇𝑇𝑇𝑃𝑃𝑅𝑅��������𝑠𝑠⁄ ) and  𝑙𝑙𝑙𝑙𝑙𝑙(𝑇𝑇𝑇𝑇𝑃𝑃𝑇𝑇𝑠𝑠𝑠𝑠 𝑇𝑇𝑇𝑇𝑃𝑃𝑇𝑇��������𝑠𝑠⁄ ) and are weighted by industry 

value added share relative to the economy.  The graph for TFPQ shows a thicker left tail with 

some lumps for formal sector firms as compared to informal sector firms. A significant 

proportion of firms survive regardless of low productivity. This shows the possibility of 

existence of policies and regulations that prompt firms in the formal sector to continue 

operating at low productivity levels rather than exiting or expanding operations. In particular, 

rigidity in labour market regulation has, of late, impedes firms from laying off ‘excess’ labour. 

This is due to high retrenchments costs associated with laying off workers, hence firms have 

an incentive to keep workers above optimal level than laying them off. In most of these firms, 

production is very low and workers can spend more than six months without earning salaries.  

This scenario provides some evidence of the existence of “zombie” firms within the formal 

manufacturing sector in Zimbabwe, which impedes factor reallocation and aggregate 

productivity growth. Table 2.2 provides various measures of dispersion between the formal 

and the informal sector. It shows the standard deviation of TFPQ, TFPR, and two components 

of TFPR, output and capital distortions, the difference between the 75th and 25th percentiles and 

the difference between the 90th and 10th percentiles for the informal and formal manufacturing 

sector in Zimbabwe. The finding shows notable firm-level productivity heterogeneity across 

the two sectors. This shows that some firms can produce more output than others given same 

level of inputs. By looking at the standard deviation of TFPQ (1,978 for formal firms against 

1,106 for informal firms), table 2.2 shows larger productivity dispersion in the formal sector 

than in the informal sector. In the formal sector, firms in the 90th percentile of the productivity 

distribution are 495 percent more productive than those in the 10th percentile, while the gap is 

284 percent in the informal sector. In addition, descriptive statistics have shown that the mean 

of TFPQ is higher than the median.  This, combined with information in table 2.2 provides 
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some evidence that many less productivity firms coexist with few productive firms in 

Zimbabwe and this is much striking the formal manufacturing sector.  

The reason for the coexistence of less and more productive firms is due to resource 

misallocation (Ciera et al., 2016). Dispersion in marginal products of factor inputs across 

producers has widely been used to assess the extent of resource misallocation (Hsieh and 

Klenow, 2009). Without distortions, marginal products of inputs should be the same for firms 

within the same industry and variation of marginal products should be zero as discussed above. 

Following Hsieh and Klenow (2009), I estimated the dispersion of TFPR (geometric mean of 

MPRL and MPRK demeaned by industry average) and interpret it as evidence of resource 

misallocation. The finding in figure 2.1 and table 2.2 shows TFPR dispersion within the formal 

and informal sector. Comparing ratio of the 90th and 10th percentiles of TFPR of 2,593 and 

1.933 in the formal and informal sector respectively, the results show higher TFPR dispersion 

in the formal sector than the informal sector. These findings provide evidence of severe 

resource misallocation in the manufacturing sector in Zimbabwe and it seems more intense in 

the formal manufacturing sector. A possible explanation for these results is that policies and 

institutions play a central role in preventing more productive firms from growing while 

allowing less productive firms operating above their optimal size.  

To explore the degree of resource misallocation in the Zimbabwean manufacturing sector, we 

calculate the correlation between TFPR and TFPQ. Results in table 2.2 reports a highly positive 

correlation between the TFPR and TFPQ in both sectors (0,869 in the formal sector and 0,894 

in the informal sector). These results, in addition to negative correlation between TFPQ and 1- 

𝜏𝜏y, reveal that high productivity firms are prone to huge idiosyncratic distortions. 
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Figure 2.1: Distribution of TFPR and TFPQ 

Table 2.2: Dispersion of TFPR and TFPQ 

Formal Sector 

  log(TFPQ) log(TFPR) log(MPKR) log (1+ 𝜏𝜏k)  log (1- 𝜏𝜏y) 
      
sd 1,978 1,125 1,754 1,599 0,952 
p75-p25 2,478 1,310 2,245 1,737 0,924 
p90-p10 4,955 2,593 4,434 4,389 2,042 
Corr. with 
TFPQ 

1 0,869 0,828 0,515 -0,647 

N 166 166 167 176 171 
 

Informal Sector 

  log(TFPQ) log(TFPR) log(MPKR) log (1+ 𝜏𝜏k)  log (1-𝜏𝜏y) 
            
sd 1,106 0,771 1,363 1,441 0,729 
p75-p25 1,256 0,769 1,782 2,139 0,621 
p90-p10 2,846 1,933 3,315 3,821 1,809 
Corr. with 
TFPQ 1,000 0,894 0,791 0,451 -0,585 
N 112 112 121 119 113 

 

2.5. 2 Distortions and Productivity 
The results above have shown that variation of TFPR is quite large in both the formal and the 

informal sector. Distortions affect aggregate productivity negatively if they hinder growth of 
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more productive firms relative to less efficient ones. They are costly if they are positively 

related to physical productivity (Ciera et al, 2016, Nguyen et al, 2016, Restuccia and Rogerson, 

2008). To explore the relationship between distortions and productivity, in figure 2.3 I plot the 

local polynomial regression for TFPQ against TFPR. In an economy with no distortions the 

dispersion of 𝑙𝑙𝑙𝑙𝑙𝑙(𝑇𝑇𝑇𝑇𝑃𝑃𝑅𝑅𝑠𝑠𝑠𝑠 𝑇𝑇𝑇𝑇𝑃𝑃𝑅𝑅��������𝑠𝑠⁄ ) should be zero as discussed in above sections. Hence all 

firms would line along the zero TFPR line. Along this line, firms would only differ in their 

TFPQ. Results in figure 2.3 shows that TFPR is strongly increasing with TFPQ in all sectors. 

This suggest that more productive firms face high distortions that keep them from growing to 

their optimal level. Similar results have been found in developing countries (Ciera et al, 2016; 

Chen and Irarrazabal, 2013). To understand the sources and nature of distortions, it is important 

to decompose TFPR into capital distortions 𝑙𝑙𝑙𝑙𝑙𝑙(1 +  𝜏𝜏𝑘𝑘) and output distortions 𝑙𝑙𝑙𝑙𝑙𝑙 � 1
1−𝜏𝜏𝜏𝜏

�. 

The relationship between these distortions and TFPQ are shown in figure 2.4 and figure 2.5. 

The results show that both capital and output distortions increase with firm productivity in all 

sectors. The results suggest that on average firms in both the formal and informal sector have 

negative values of output distortions. Negative values of 𝑙𝑙𝑙𝑙𝑙𝑙 � 1
1−𝜏𝜏𝜏𝜏

� implies that output 

distortions are large and are acting as tax on firms.  

Figure 2. 3: Distortions vs Productivity 
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These results show that productive firms face high output distortions which induce them to 

produce lower output than optimal while less productive firms produce more output than their 

optimal level in both sectors. In other words, output distortions are acting as tax on more 

productive firms and as a subsidy on less productive firms. This relationship between 

distortions and productivity is an indication of inefficiency allocation of resources and thus 

results in lowering aggregate TFP. The results in figure 2.5 show that on average firms have 

positive values of capital distortions. Again, this shows that capital distortions are acting as a 

tax on productive firms especially in the formal sector, in which the distortions monotonically 

increase with productivity.  

 

Figure 2. 4: Output distortions vs Productivity 
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Figure 2. 5:  Capital distortions vs Productivity  

 

Given the existence of huge resource misallocation in the manufacturing sector in Zimbabwe 

shown above, it is vital to assess potential gains in total factor productivity that can be realised 

if idiosyncratic distortions are eliminated. To calculate gains, the study compares actual level 

of output to a situation where there are no distortions, that is a situation where variation in 

TFPR is zero. This is calculated as �𝑇𝑇𝑇𝑇𝑃𝑃𝑠𝑠
𝑒𝑒𝑒𝑒𝑒𝑒𝑖𝑖𝑎𝑎𝑖𝑖𝑒𝑒𝑒𝑒𝑎𝑎

𝑇𝑇𝑇𝑇𝑃𝑃𝑠𝑠𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎
− 1� 100. Table 2.4 shows the gains achieved 

by equalising TFPR across firms. The results show that by efficiently allocating resources, 

aggregate TFP can be boosted by 106.1% for the entire manufacturing sector. In addition, these 

results indicate that elimination of distortions at firm level in the manufacturing sector would 

improve output by 113.1% in the formal sector and 119.4% in the informal sector. 

Table 2.4 TFP gains from Reallocation of resources 
 

Total TFP Gains 

All 106,1 

Formal 113,1 

informal 119,4 
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Our analysis on potential gains has focussed on the removal of distortions within the 

manufacturing industries, separating from between industry productivity gains. Ciera et al, 

(2016), argued that removal distortions between industries may lead to higher TFP gains. In 

addition, our analysis has focused on static TFP gains. Efficiency resource allocation in the 

manufacturing sector may have important implications in the economy through its linkages 

with other sectors.  Since there are strong linkages between the formal and the informal sector 

in Zimbabwe, correction of misallocation between formal and informal firms in the same 

industry may result in large TFP gains. 

2.5. 3 Industry level of Misallocation 
To explore the extent of misallocation, it is important to focus on industry level as aggregate 

outcomes may conceal significant differences in misallocation across industries.  Figure 2.6 

shows the dispersion of TFPR, capital distortions and output distortions by industrial sector. 

The right panel shows potential TFP gains achieved by efficient allocation of resources by 

industry. These results indicate that industry specific characteristics are linked to misallocation. 

 Figure 2. 6:  Distortions by Industry 

 

The highly distorted sectors are the metal, textile, and wood sectors. Capital distortions mostly 

affect all industries. This provides some evidence that some industries are receiving some 

favourable policy treatment compared to others, which is a source of misallocation. In addition, 

figure 2.5 shows that TFP gains differ by industry sector. Elimination of distortions can 

increase TPF by about 50% in chemical industry as compared to about 150% in metal sector.  
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2.5. 4 The underlying sources of misallocation 

Thus far the study has been able to assess the extent of resource misallocation between firms 

in the formal and informal sector. It found that both formal and informal sectors suffer from 

resource misallocation and TFP gains of between 106% and 120% can be achieved by removal 

of distortions. Literature had also shown that huge gains can be achieved through reallocation 

of resources especially in developing countries. However, the question on the likely sources of 

misallocation has not been fully answered in existing literature.  This section explores the likely 

sources of misallocation by regressing measures of distortions (MPKR, TFPR, capital 

distortions and output distortions) on obstacles facing firms and on firms’ characteristics. 

Theoretically, a lot of factors (observed and unobserved) may influence misallocation. It is 

difficult to identify specific (policies and institutions) factors that contribute to misallocation 

(Restuccia and Rogerson, 2017). The study utilises our rich data set which contains information 

of firm obstacles; these included challenges in accessing finance, shortage of electricity, 

unfavourable labour regulations among others. Firms were directly asked if they suffer from 

such constraints. These qualitative obstacle variables are dummy which take value of one if the 

firm reports that is suffers from such constraints and zero otherwise. In literature, financial 

frictions are found to be a key contribution towards misallocation as it impedes the flow of 

credit to where it is used efficiently. In addition, lack of infrastructure is also thought as a major 

contribution to resource misallocation and we measure it with power shortages.  Following 

Ledesma (2016) and Kalemli-Ozcan and Sorensen (2012), we interpreted positive coefficients 

on MPKR as determinants of capital distortions relative to output distortions since high values 

of MPK indicates that firm is using relatively lower capital than it would in the absent of 

frictions. On the other hand a negative coefficient is interpreted as lowering MPKR such that 

output distortions are relatively high compared to capital distortions, that is, firm uses more 

labour relative to capital than optimal. Table 2.5 shows the results. In an efficiently operating 

system with no distortions, TFPR is the same for all firms within and industry, hence all 

coefficients should be insignificant for obstacles. The results in table 2.5 shows that on average 

firms in the informal sector faces higher capital distortions than formal firms. This implies that 

informal firms use lower capital relative to labour than formal firms.  
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Table 2.5 Regression Results 

 (1) (2) (3) (4) (5) 
VARIABLES capital output MPKR TFPR TFPQ 
      
informality 2.721*** -0.217 3.430*** 1.555*** 1.746*** 
 (0.420) (0.189) (0.506) (0.284) (0.425) 
Financial access -0.00974 0.205 -0.443* -0.312* -0.413* 
 (0.256) (0.140) (0.264) (0.165) (0.236) 
electricity 0.0674 0.0730 0.0560 0.0157 -0.288 
 (0.260) (0.124) (0.261) (0.151) (0.232) 
Firm size (log emplynt) 0.477*** -0.0716 0.601*** 0.223 0.731*** 
 (0.145) (0.129) (0.128) (0.161) (0.227) 
Firm age -0.0144*** -0.00139 -0.0123** -0.00509 -0.00395 
 (0.00522) (0.00356) (0.00576) (0.00362) (0.00576) 
Owner age -0.00843 0.00830*** -0.0196*** -0.0118*** -0.0146*** 
 (0.00584) (0.00302) (0.00504) (0.00313) (0.00478) 
Owner age2 0.000151 -1.15e-05 9.48e-05 6.83e-05 0.000121 
 (0.000105) (5.39e-05) (9.94e-05) (6.40e-05) (9.44e-05) 
Owner educ -0.107** 0.0484** -0.122** -0.0776** -0.0552 
 (0.0528) (0.0240) (0.0543) (0.0310) (0.0416) 
Owner experience -0.00387 -0.00515 -0.00566 -0.00136 -0.00133 
 (0.0185) (0.00991) (0.0192) (0.0121) (0.0181) 
Constant 1.505* 0.395 -1.647* 0.248 -4.566*** 
 (0.780) (0.490) (0.921) (0.596) (0.890) 
      
Observations 222 217 222 213 213 
R-squared 0.384 0.118 0.489 0.393 0.359 
Location control Yes Yes Yes Yes Yes 
Industry control Yes Yes Yes Yes Yes 

Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 
 
 
The results also show that limited financial access is negatively related to MPKR and TPFR 

and weakly significant. This shows that lack of finance generates output distortions relative to 

capital distortions. Electricity shortages are insignificant in explaining distortions. In addition, 

firm size is positively correlated to capital distortions, MPRK and TFPR. This is consistent 

with our previous results that large firms face higher distortions and these distortions act as tax 

to them as compared to small firms. 

 

2.6 Conclusion 
This study assesses the extent of resource misallocation between and within the formal and 

informal manufacturing sector in Zimbabwe. The study used the widely used Hsieh and 

Klenow (2009) models to measure misallocation on the employer-employee matched 
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manufacturing data set collected in 2015. The study included the informal sector in analysis of 

misallocation and compare it with the formal sector. The informal sector in Zimbabwe is huge 

and contributes significantly towards employment and GDP. We measure misallocation using 

MPKR, TFPR. To assess misallocation further, we decompose TFPR into capital and output 

distortions. The results show evidence of large distortions in both the formal and the informal 

sector in Zimbabwe as indicated by dispersions of measures of misallocation. In both the formal 

and informal sector, distortions act as a tax, their existence constraints the growth of firms 

especially large ones. Misallocation is found to be relatively higher in the formal sector than in 

the informal sector. The study revealed that by efficiently allocating resources, aggregate TFP 

can boost by about 106%. Looking at the correlation between productivity and measures of 

distortions, the study shows evidence that more productive firms suffer more from distortions 

as compared to less productive firms in both sectors.  In addition, the study tried to identify 

some likely sources of misallocation by regressing measures of distortions on obstacles and 

firm characteristics. The study shows a negative correlation between limited financial access 

and distortions. The other crucial result is that there exist large productivity overlaps between 

the formal and informal sector firms.  Informal firms may be less constrained by some of the 

regulations, including labour laws that impose rigidities on formal firms.  Consequently, the 

allocative efficiency consequences of the informalisation of the economy may not be as severe 

as would be predicted under the dualist framework. Our results also reveal the importance of 

limited access to finance as key obstacle explaining resource misallocation. These results entail 

that the Zimbabwe economy can achieve substantial growth by reducing misallocation in both 

sectors. Resource misallocation usually arise due to poor economic policies that prevent 

expansion of productive firms and promote survival of less efficient firms. Eliminating 

misallocation is a difficult task that needs all policy levers. Structural policies may play a 

critical role in reducing misallocation. Future research in this area needs to look at how 

misallocation between and within the formal sector revolve over time by using panel data sets 

and assess its sources in more depth. In addition, future studies can look at misallocation 

comparison between Zimbabwe and other regional countries. 
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Appendix 
Table 2.5A Regression Results for formal manufacturing sector 

 (1) (2) (3) (4) (5) 
VARIABLES capital output MPKR TFPR TFPQ 
      
import_comp 0.424 0.140 0.289 0.0258 0.211 
 (0.371) (0.177) (0.399) (0.222) (0.303) 
fin_access -0.264 0.0774 -0.114 -0.0925 -0.0914 
 (0.399) (0.217) (0.393) (0.244) (0.344) 
electricity 0.122 -0.189 0.448 0.295 0.883** 
 (0.325) (0.193) (0.357) (0.226) (0.337) 
log_employment 0.587*** -0.0279 0.636*** 0.289*** 0.907*** 
 (0.161) (0.0734) (0.150) (0.0915) (0.137) 
age_firm -0.0132* 0.000153 -0.0122* -0.00510 -0.00588 
 (0.00701) (0.00402) (0.00701) (0.00428) (0.00649) 
age -0.0145* 0.00649 -0.0249*** -0.0135** -0.0146* 
 (0.00825) (0.00468) (0.00821) (0.00558) (0.00839) 
age2 4.01e-05 -1.39e-05 6.72e-07 3.52e-05 9.77e-05 
 (0.000131) (7.72e-05) (0.000138) (9.42e-05) (0.000138) 
educ -0.212** -0.00754 -0.214** -0.0949 -0.0423 
 (0.0945) (0.0464) (0.101) (0.0602) (0.0892) 
experience 0.0208 -0.00442 0.0254 0.0105 0.00810 
 (0.0264) (0.0157) (0.0293) (0.0194) (0.0281) 
Constant 1.926* 0.892 -0.954 0.159 -5.130*** 
 (1.067) (0.615) (1.242) (0.752) (1.129) 
      
Observations 115 112 111 110 110 
R-squared 0.260 0.125 0.303 0.237 0.448 
Location control Yes Yes Yes Yes Yes 
Industry control Yes Yes Yes Yes Yes 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Table 2.5B Regression Results for informal manufacturing sector 

 (1) (2) (3) (4) (5) 
VARIABLES capital output MPKR TFPR TFPQ 
      
import_comp -0.898*** -0.234 -0.649** -0.165 -0.188 
 (0.281) (0.145) (0.265) (0.163) (0.230) 
fin_access -0.463 0.340 -0.973*** -0.669*** -0.926*** 
 (0.353) (0.214) (0.363) (0.224) (0.309) 
electricity -0.729** 0.195 -0.923*** -0.523*** -0.749*** 
 (0.329) (0.200) (0.306) (0.183) (0.246) 
log_employment 0.621** 0.210 0.466 0.0517 0.510** 
 (0.305) (0.154) (0.294) (0.176) (0.238) 
age_firm -0.0738*** -0.0283* -0.0514** -0.00800 -0.00547 
 (0.0199) (0.0154) (0.0220) (0.0159) (0.0224) 
age 0.0251 -0.0141 0.0520 0.0346 0.0306 
 (0.0693) (0.0591) (0.0729) (0.0568) (0.0818) 
age2 -0.000371 0.000363 -0.000865 -0.000639 -0.000592 
 (0.001000) (0.000902) (0.00106) (0.000851) (0.00120) 
educ -0.0524 0.0333 -0.0789 -0.0484 -0.0301 
 (0.0707) (0.0292) (0.0717) (0.0398) (0.0493) 
experience -0.0603*** -0.0180 -0.0498** -0.0115 -0.0125 
 (0.0220) (0.0180) (0.0200) (0.0169) (0.0256) 
Constant 4.690*** 0.330 2.256* 1.284 -1.379 
 (1.149) (1.100) (1.177) (0.985) (1.410) 
      
Observations 98 95 102 94 94 
R-squared 0.511 0.241 0.434 0.316 0.312 
Location control Yes Yes Yes Yes Yes 
Industry control Yes Yes Yes Yes Yes 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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