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ABSTRACT 
 
This study investigates the effects of foreign competition on the level of capacity 
utilization of a firm using firm-level data of twelve countries..   Until recently much of 
the work on competition and trade had focused on measures of productivity. This paper 
does not examine the final result of openness and competitive pressures (by measuring 
productivity) but focuses on the mechanism that would make this possible in the first 
place, i.e. better use of a firm’ s resources. The results show that capacity utilization is 
higher for exporter firms.. Moreover, increasing the level of exports also affects 
capacity but at a decreasing rate, indicating that if exporting more than 49 or 51 percent 
of total sales, capacity utilization starts to go down. Other findings suggest that more 
flexibility to make factor choices can positively affect capacity utilization. Increasing 
openness and promoting exports may induce firms to export and therefore use resources 
more efficienty but policy makers can move beyond reducing barriers to trade and try to 
build around other incentives that increase capacity utilization. Allowing firms more 
flexibility to make factor choices by reducing strict labor regulations can positively 
affect capacity utilization as well as providing training for workers. 
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INTRODUCTION 
The 90s decade saw a paradigmatic shift in what were considered the best policies for a 

developing or transitional economy. Until then, most of these countries focused their 

development strategy on state interventionism and import substitution strategies (ISI)1. With the 

failure of the ISI model, which resulted in the recurrence of balance of payments crisis, budget 

deficits and supply side bottlenecks (Sapelli, 2004), came the emergence of a new set of 

economic policies, neoliberalist policies that became known as the “Washington consensus”. 

Among the package of recommendations that this new idea endorsed, trade liberalization was 

fundamental and was regarded as the panacea of many of the problems that previous government 

policies had provoked. The logic was simple: high levels of protection could only lead to 

inefficiencies by distorting prices which, in this way, did not reflect scarcity or factors’ 

productivity. Countries that opted for this strategy were wasting valuable resources, subsidizing 

directly or indirectly uncompetitive firms while open trade increased a country’s production 

possibilities, leading to economic growth.  

Therefore, over the last couple of decades, many countries throughout the world have begun to 

employ economic policies based not only on free trade but on free markets in general, hoping 

that free markets will be more efficient for directing scarce resources in an economy. These 

countries have been improving opportunities for better resource allocation within their 

economies by selling state-owned firms, reducing trade restrictions, reducing economic 

regulation, eliminating price controls and subsidies, and reducing the role of the government in 

the economy as a whole. It is contended that these economies may realize better economic 

                                                 
1 Import substitution is a government industrialization policy for growth by replacing imports with domestic 
production. The import substitution industrialization (ISI) model, which was implemented throughout much of Latin 
America and the Caribbean during the post-war period until the early 1980s, relied on exchange rate overvaluation, 
export taxes, protection of the industrial sector and direct market interventions.  
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growth by mobilizing underutilized resources from other sectors to support expansion of export-

oriented manufacturing, and further gains may come as competition in broad international 

markets induce improvements in productivity. Domestic firms that target global markets have 

substantial incentives to invest in improving the efficiency of their operations, and foreign firms 

have incentives to support technology transfer through a variety of means. Moreover, an increase 

in productivity can be realized as rapid expansion of markets leads to better utilization of the 

resources as better practices are learned from abroad in order to take advantage of selling in a 

global economy.  (McCulloch Neil, 2001). Competitive pressures are expected to bring along 

much of the promised economic gains. 

A channel by which these gains may occur is a firm’ s capacity utilization. The literature is not 

extensive as regards this possible link. Previous work using firm-level data has studied changing 

efficiency by analyzing mainly the progress of total factor productivity (TFP) in existing 

enterprises. While most studies conclude that exporter firms show higher productivity or growth, 

a conflicting finding is that the learning effects of productivity in these firms are not permanent 

or long lasting (Greenaway and Kneller, 2004; Damijan and Kostevc, 2005; De Loecker, 2004).  

Capacity utilization has been brought forward as an explanation of these short lasting 

productivity improvements. The rise in productivity may just reflect that firms can take 

advantage of their underutilized capacity in the new markets. As the World Bank has pointed out 

in previous work, before any substantial changes in TFP take place, the focus should be on areas 

such as changes in production activity and capacity utilization, which will ultimately influence 

productivity (The World Bank, 1996). In this respect, capacity underutilization may be a good 

indicator of waste of scarce resources of capital and foreign exchange. If openness is largely 

defended on the grounds of the beneficial effects of competitive forces, one crucial question that 
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needs to be addressed is whether a higher degree of openness leads in effect to an improvement 

in the use of resources. 

 

The lack of information concerning the determinants of capacity utilization stems widely from 

the difficulties in measuring capacity utilization. Moreover, recent studies of underutilization 

indicate that the nature of the problem and the consequent policy implications vary according to 

type of industry. Despite these difficulties, there is wide evidence on the fact that firms across 

sectors and countries operate with excess capacity. Following the description of the capacity 

utilization phenomenon proposed by Sneessens (1987) and Fagnart et al (1997) where a firm is 

assumed to have sunk costs and made investment choices ex ante, then, a   shift to a competitive 

market structure should reflect a decline in underutilization of capacity.2

 

Competitive pressure should eliminate excess capacity in the short-run.  This paper tries to 

answer the question of the impact of more exposure to competition on the behavior of firms and 

their decision to use their resources more efficiently (or not), by looking at the relationship 

between the intensity of exposure to foreign competition and capacity utilization. The effects of 

foreign competition on capacity are analyzed using firm-level data on twelve countries. It is 

expected that firm level outward orientation of exports contributes significantly and positively to 

firm level productivity reflected in less capacity underutilization. 

 

The rest of the paper is organized as follows. In section 2 a short literature survey is presented, 

while section 3 contains a description of the database. The methodology and the empirical 

                                                 
2 This description is built upon two basic assumptions: i) the possibilities of substitution between 
production factors is limited and  ii) this technological rigidity combined with uncertainty leads to 
underutilzed productive factors in equilibrium.  
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approach used in the estimation are discussed in section 4. Finally, the results and their 

implications are discussed in section 5. 

Section 2 

Literature Review 

The recent trend towards external economic liberalization was largely supported by a growing 

academic consensus that had emerged relating trade policy openness and higher growth. Most of 

the studies done over the 1990s, renewed attention to sophisticated cross-country econometric 

analyses relating various measures of “outwardness” or “openness” to the growth rates of GDP 

or total factor productivity and found openness to be strongly  positively associated with growth 

(Dollar, 1992; Sachs and Warner, 1995; and Edwards, 1998). Recently, however, these studies 

have been strongly criticized by Rodríguez and Rodrik (1999) because of the chosen measure of 

openness and the econometric specification used.  Amongst the most convincing of recent 

studies, mainly because of the introduction of more complex econometric methods, is that of 

Frankel and Romer (1999) advancing the view that openness does indeed promote growth.3 All 

in all however, there is yet to prove unambiguously and universally a link between trade 

liberalization and subsequent economic growth.  

 

A feature of all of these studies is the focus on macroeconomic or economy-wide effects of 

liberalization. Recently, a new literature emerged dealing with micro-level data to examine the 

relationship between firms and trade. A common approach to investigate differences in 

productivity between exporters and non-exporters is to follow the methodology introduced by 

Bernard and Jensen (1995, 1999). Studies of this type use longitudinal data for plants, usually 

                                                 
3 Among the main difficulties for measuring a causal link  are the problems of measuring openness, statistically 
sensitive specifications, the collinearity of protectionist policies with other bad policies and simultaneity biases. 
 

 7



from surveys, to document differences in levels and growth rates of productivity between 

exporters and non-exporters. A growing body of empirical work has documented the superior 

performance characteristics of exporting plants and firms compared to non-exporters. Bernard 

and Jansen (1995) found this for the United States, Tybout and Westbrook (1995) for Mexico, 

Chen and Tang (1987) for Taiwan, Clerides, Lach and Tybout (1998) for Colombia, Mexico, and 

Morocco, and Bigsten et al. (2000) for Cameroon, Ghana, Kenya and Zimbabwe. 

 

The main problem, however, is that differences at a given moment, does not tell us in which way 

the direction of causality runs. On the one hand, it is true that exporting may allow a firm to 

serve a larger market thus allowing it to take advantage of any economies of scale in production 

or to provide some reduction in domestic variations in demand; moreover, firms active on 

foreign markets are exposed to more intense competition and must improve faster than firms 

who sell their products domestically only. On the other hand, efficient firms may select 

themselves into the export market, so larger, more productive and more innovative firms will be 

more likely to export (see, e.g., Bernard and Wagner 1997).  

 

As to the empirical evidence in favor of competition-productivity relationship, there are many 

studies supporting this positive correlation. Porter (1990) associates success in the world markets 

with intense domestic competition. Geroski (1990) finds evidence to support the positive 

influence of competition on innovative activity, while Nickell (1996) relates competition to 

higher rates of total factor productivity growth. As regards, more specifically exposure to foreign 

competition, Bloch and McDonald (2000) find evidence that import penetration is positively 

related to productivity growth at the industry level. Further, they find that this relationship is 
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strongest in industries with high levels of concentration among domestic producers and that 

export a higher share of their products. 

 

After acknowledging that there is no systematic evidence that exporting causes efficiency gains, 

the focus of this study will be mainly on the effects of competition exposure through open trade, 

relying on the fact that increasing openness may increase the degree of competition faced by 

domestic producers. This, in turn, should lead to an increase in the efficiency with which existing 

resources are used, reflected in less underutilized capacity.4 An important assumption that needs 

to be made, for this to hold, is that capacity is fixed in the short run This would be the case if 

firms made capacity choice decisions ex ante, that is, if they have a certain amount of capacity in 

place before receiving information about their product’s demand (see Grimm and Zoettl, 2006 

and Fagnart et al., 1997). It is this context of uncertainty, firms do not adjust fully in the short-

run, leading to excess capacity or capacity constraints. Therefore, a better firm performance 

observed in exporting firms may reflect an increase in capacity utilization and reduced costs 

because of the existence of fixed costs that are already sunk costs. As Damijan and Kostevc 

(2005) point out, the rise in productivity observed in exporting firms may respond to a scale 

effect. They attribute the majority of the productivity growth of exporting firms to the utilization 

of excess capacity.   

 

The problem remains though, of how to measure capacity utilization. This concept is usually 

defined as the ratio of actual output to some measure of potential output.  Based on the 

traditional engineering measure of capacity, it is defined as the maximum level of output that can 

be produced by a plant of given size if accompanied by appropriate levels of inputs. There is also 

                                                 
4 The impact of openness is likely to affect domestic import-competing industries and exporters. 
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an economic approach to define capacity underutilization, which recognizes that optimum output 

depends on economic circumstances (Nelson A. Randy, 1989). This latter approach points to the 

fact that underutilization may be a temporary phenomenon, responding to a decline in demand 

for a specific sector or just cyclical economic behavior. Moreover, it may even be part of the 

firm’s strategic behavior to allow for some excess capacity.   

 

In this study, the measure used is based on the answer provided by firm’s management personnel 

as regards the average capacity utilization over a previous year given the existing machinery and 

equipment and regular shifts. This measure, relates more to the engineering concept. It is 

expected that, after controlling for many firm, sector and country specific factors, differences in 

capacity utilization will remain between exporting and non-exporting firms. The estimating of 

capacity underutilization is a complicated matter, which depends not only on the availability of 

information but also on the definition of the concept as mentioned above.  The source of the firm 

level information is the Investment Climate Assessment (ICA) surveys conducted by The World 

Bank. With the information provided on this survey these problems are overcome by using the 

reported amount in the survey.  

 

This study contributes to the debates on the impact on efficiency of exposure to foreign 

competition, by analyzing a large set of developing countries from different continents. Until 

recently much of the work on competition and trade had focused on a single country and were 

based on measures of productivity. Moreover, this paper attempts to look, not at the final result 

of openness and competitive pressures (by measuring productivity) but at the mechanism that 

would make this possible in the first place, i.e. better use of resources. The main question then 

becomes why this would be happening, predicting that the impact of more exposure to 
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competition positively affects the behavior of firms and their decisions to allocate 

resources more efficiently. 

 

Because of the detailed data provided by the ICA, it is possible to carry out an analysis that looks 

into this question by comparing the behaviors of firms with different degrees of foreign 

competition exposure, which allows an examination of the relationship between openness and 

efficiency from a country-firm approach. 

 

Section 3 

Data Description 

The total sample includes 8560 firms, of which 20.1 percent are exporting firms, defined as those 

firms that export more or equal to percent of their products. The data are drawn from 12 

countries which differ on several  macroeconomic characteristics as the following table reveals.  

Table 1. Selected Macroeconomic Indicators of Country 

  

GDP per 
capita 
(constant 
2000 US$) 

GDP 
growth in 
2002 
(annual %) 

Agriculture, 
value added 
(% of GDP) 

Services, 
etc., value 
added (% of
GDP) 

 
Manufacturing,
value added 
(% of GDP) 

 
Industry, 
value 
added (% of
GDP) 

 Trade (% of 
GDP) 

Poland 4462.8 1.4 3.2 66.4 17.6 30.5 58.7 
Brazil 3559.8 1.9 5.8 73.5 12.4 20.6 28.9 
Peru 2084.7 4.9 10.5 60.7 16.4 28.8 33.8 
China 982.7 8.3 15.4 33.5 35.4 51.1 54.8 
Indonesia 844.3 4.4 17.1 38.7 25.4 44.2 65.1 
Senegal 466.6 1.1 15 63.4 13.8 21.6 69.9 
Bangladesh 368.8 4.4 22.7 50.9 15.9 26.4 33.3 
Kenya 341.3 1.2 16.9 64.1 13 19 55 
Tanzania 294 7.2 44.7 39.2 7.3 16.2 41.6 
Uganda 271.4 6.8 31 47.5 10 21.6 38.4 
Mali 248.7 4.2 34.2 36.1 3.2 29.7 63.9 

Eritrea 162.1 0.7 12.9 62.1 11.9 25 100.3 
Source: WDI  data (2002) 
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An analysis of the firm-level information from the sample, show that there are wide differences 

of average capacity utilization among countries. 

Graph 1. Differences in Average Capacity Utilization among countries in sample 
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The variation in average capacity underutilization reveals that there are specific characteristics, 

constraints and opportunities affecting firms within each country. The previous chart shows that 

average capacity utilization is highest in Poland and lowest in East African countries: Eritrea, 

Tanzania, Uganda and Kenya.  

 

On the other hand, exporter firms and non-exporter firms in the sample also differ in their levels 

of capacity utilization, even though the magnitude of this difference may not look so significant 

at first sight, as the following table shows. 

Table 2. Average Capacity utilization by export status 
  Exporter Non-exporter 
Total number of firms 1,791 6,769 

Average capacity 
utilization 

75.8% 71.7% 
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Average underutilization also differs by sector (see Table 2). Average capacity utilization is 

higher for firms in the textiles sector, which is also the sector with more exporter firms in the 

sample (not as a share of total exporters though). The hi-tech industries, electronics and metals 

follow with high values of capacity utilization.  On the other hand, the sector with the largest 

share of exporters, the plastics sector, does not exhibit, on average, a high rate of capacity 

utilization. The Agro-industry sector is right in the middle of the rest of the sectors in terms of 

capacity utilization. In general, all these differences show that differing degrees of domestic 

competition, underlying technology, flexibility to postpone the use of resources and sensitivity to 

cyclical fluctuations, which are embodied in the sector each firm belongs to, have an effect on 

capacity. 

Table 3. Average Capacity Utilization by Sector  

Sector 

Average 
Capacity 
Utilization 

Total 
Firms 

Percent  of 
exporters 

wood  67.12 575 14.0
paper  69.12 187 15.5
plastic   69.21 52 36.5
chemicals  69.82 543 15.3
agroindustry 70.61 993 23.6
construction 71.47 205 7.8
electronics 72.35 747 17.4
metals 72.88 1329 16.7
textiles 73.91 2166 25.3
 
Section 4 

Hypothesis, Data Sources, and Methodology 

a. Hypothesis 

This study will test the hypothesis that average capacity utilization of a firm will be positively 

related to the degree of exposure to foreign competition that this firm has, measured in terms of 

its export status and import penetration. If this hypothesis is valid, we shall observe that i) 
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exporting firms report more capacity utilization than non-exporter firms; ii) the degree of 

capacity utilization increases as the firm’s percentage of exports as a percentage of sales 

increases and/or iii) the degree of capacity utilization falls for firms that report to have less 

competition in the national market. 

b. Data 

This study will use data for a cross- sectional sample of manufacturing firms for 12 countries 

using the Investment Climate Assessment (ICA) surveys. All data come from ICA surveys 

conducted by World Bank for the years 2001 or 2002, depending on the availability for each 

country. 

 

Investment Climate Assessments use a standardized approach to measure investment climate 

conditions in a country and compare the findings across countries. Underpinning all assessments 

is a common survey instrument, which is administered to a representative sample of private 

sector firms. Investment Climate Assessments are scheduled to take place in 15–20 member 

countries of the World Bank Group each year, with updates as needed. A particular advantage of 

the data drawn from the ICA surveys is that information on capacity utilization is available for 

each firm. 

c. Methodology 

The literature on quantitative efficiency contains a variety of different methods. Most 

econometric methods seek to understand efficiency behavior through the use of estimation 

techniques. Productivity measures may be based on partial productivity or total factor 

productivity. If capacity utilization reflects, on average, a more efficient use of available 

resources, then this measure should proxy more standard measures of efficiency. Many of the 

ICA Reports done for each country by the World Bank compare capacity utilization across 
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countries and between sectors or firm size within countries to build a picture of the efficiency of 

firms (South Africa ICA, Uganda ICA, Kenya ICA, etc.). Two models will be used based on this 

assumption. The first one: 
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Where Yi  is average capacity utilization over the last year of establishment i .Capacity 

utilization is the amount of output actually produced relative to the maximum amount that could 

be produced with your existing machinery and equipment and regular shifts.  

X1= EXPORT 

If firm i exported 10 percent or more of sales in previous year.  

C includes l control variables specific for each firm i , which include: 

• General Characteristics: 

MEDIUM ( if firm has between 50 and 100 employees);  

LARGE ( if firm has more than or equal to 100 employees. SMALL is the baseline); 

AGE ( the age of the firm since it started operations);  

• Profits & Capital 

PERCSKILLED( skilled workers as percent of total permanent workforce); 

lnVALUEADDEDperEMP( the natural log of value added over the total number of employees) 

lnCAPITALperEMP( the natural log of the value of capital over the total number of employees) 

• Competition and Flexibility: 
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SHARENATMAR (Share of the firm’s main product in the national market); 

LABORREDUNDANT( A dummy variable=1 if firm answered affirmatively when asked if it 

would like to reduce its workforce if it had the choice). 

 

S includes dummy variables for each of the nine sectors in the sample. The total of z sectors  

sum up to eight because AGROINDUSTRY is the baseline. R encompasses j country dummies 

which range from 11 to 17 since Eritrea, Tanzania, Uganda and Kenya are merged into one 

category: EASTAFRICA and Senegal and Mali are merged into another category: 

WESTAFRICA. This responds to the fact that the number of firms in these countries is small 

and that these countries share some underlying characteristics that would allow for the 

assumption that firms located in each region are basically similar. 

β0= Y-intercept. Baseline: AGROINDUSTRY ( if firm enters in the sector category of 

agroindustry); SMALL ( if firm has less than 100 employees); CHINA (dummy variable=1 if 

firm is located in China). 

 

β1, βi, βj, βz= Coefficients of respective variables- partial slope coefficients. 

µ=unexplained variance, error term 

2)  

A variation to this model will change the EXPORTER variable to: 

X1= %EXPOSURE 

Firms’ exports as percentage of total sales. 
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d. Determinants of Capacity Utilization and Predicted Effects 

Many domestic firms typically face competition from both domestic rivals and imported 

substitutes, while there is also a possibility of competition with foreign firms in export markets. 

Firms more exposed to competition (mainly through trade), are expected to have less 

underutilized capacity, in an attempt to minimize their costs, everything else constant. 

 

To test this hypothesis, the model will rely on data on the percentage of utilized capacity in each 

firm, a direct question for each firm in the ICA survey carried out by The World Bank.  It will 

cover capacity utilization for a single year for each firm from approximately 40 different 

countries.5 “Capacity utilization” is defined as the amount of output actually produced relative to 

the maximum amount that could be produced with the firm’s existing machinery and equipment 

and regular shifts over a previous year. Following the existing literature ( See Tybout, 2001 and 

BlochTed McDonald, 2001),  measures for the key  independent variables for competition are 

obtained as follows: 

 For domestic competition: the share of the firm’s main product in the national market. 

 Export and exposure are measured using the share of the firm output exported. 

 

All the other independent variables are drawn from previous studies and theory. It has been 

proven that some firm specific characteristics are related to better performance and efficiency. 

Therefore, size, the sector the firm belongs to, the region it is based in, the years it has been 

exporting, the education level of its workers and type of ownership are all expected to have an 

effect on capacity utilization. More specifically, a larger firm is expected to evidence more 

capacity utilization than a smaller one while a firm with less educated workers and managers, is 

                                                 
5 Years will vary depending on availability. 
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expected to use its resources less efficiently. The more years a firm has been exporting, the more 

capacity utilization it will show compared to an identical firm that has less experience in the 

international market, which relates to the “learning by doing” theories (Porter, 1991). However 

the measure used in this study is not years that a firms has been exporting but time since 

the firm first started operations. Then, the effect on age is not as straightforward: older 

plants may find it more difficult and costly than newer plants to acquire the latest 

technology and the lack of this new technology would tend to make them less flexible to 

adjust capacity; thus  age and capacity would be negatively correlated. Finally, where the 

firm is located may affect capacity underutilization in differing ways since a country’s business 

climate has an enormous impact on a firm’s performance. 

 

Based on the literature review and theory, the following tables contain the expected effects 

between the dependent variables and the independent variables: 

 

Exhibit 1: Hypothesized Effects for the Models (1) and (2) 
 

Models 1 and 2 VARIABLE DESCRIPTION 
PREDICTIO
N 

RATIONAL/Pr
evious studies 

Yi CAPUTIL Nominal NA   

X1a EXPORT Dummy Positive 

X1b /EXPOSURE     

Bernard and 
Wagner, 
Damijan and  
Kostevc (2005) 
(1997) 

General 
Characteristics     

X2 Y2002 Dummy NA  

X3 Age Nominal Ambiguous 
(Porter, 1991) 
(Power, 1995). 

X4 LARGE Dummy Positive 
Bernard and 
Wagner (1997) 
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X5 MEDIUM Dummy Positive 
Bernard and 
Wagner (1997) 

Profits and 
Capital     

X6 PERCSKILLED Nominal Positive 

WB's ICA 
results for 
several 
countries 

X7

lnVALUEADDEDperEM
P Nominal Positive 

WB's ICA 
results for 
several 
countries 

X8 lnCAPITALperEMP Nominal Ambiguous 
Banzak et al., 
2003 

Competition     

X9 SHARENATMARKET Nominal Negative 

X10 LABORREDUNDANT Dummy Negative 

(BlochTed 
McDonald, 
2001) 

Regions     

X11,X12 ,X13  

POLAND 
INDONESIA 
BRAZIL  Nominal Positive 

WB's ICA 
results for 
several 
countries 

X14 X15,X16,X17 

WEST AFRICA 
EAST AFRICA 
PERU 
BANGLADESH Dummy Negative 

WB's ICA 
results for 
several 
countries 

X18,X19 ,X20,X21

ELECTRONICS 
METALS 
PLASTIC 
CONSTRUCTION 
 Dummy Ambiguous 

(Banzak et al., 

2003). 

X22,X23 ,X24,X25

TEXTILES 
CHEMICALS WOOD 
PAPER Dummy Ambiguous 

(Banzak et al., 
2003). 

NA= Not Applicable 
 
Exhibit 2. Data Sources: Country, Year and Region. 

Country ICA year Region 
Poland 2002 Eastern Europe 
Bangladesh 2002 South Asia 
Peru 2002 Latin America 
Brazil 2003 Latin America 
China 2002 East Asia 
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Indonesia 2003 East Asia 
Mali 2003 West Africa 
Senegal 2003 West Africa 
Eritrea 2003 East Africa 
Tanzania 2003 East Africa 
Uganda 2003 East Africa 
Kenya 2003 East Africa 
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Section 5 
Analysis 

In this section, the main findings from the firm-level analysis of average differences in 

capacity utilization between exporters and non-exporter firms, are set out. These results 

are placed in a comparative context. Three basic models are constructed where model (1) 

controls for general characteristics, model (2) adds controls of profits and capital 

(physical and human) and, finally, model (3), includes controls for measures of 

competition and flexibility. Furthermore, capacity utilization is analyzed according to 

the differences in each firm’s exports as a percentage of total sales.   

a) Results: Graphs and Tables 

Graphing capacity utilization against each firm’s value of exports as percent of total 

output, suggests that capacity may be affected in different ways as the percentage of 

exports changes. 

Graph 2 Each firm's average capacity utilization and the percent of exports as 
percent of total output 
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Graph 2 shows a rough picture of how capacity utilization changes with exports. In general the 

relationship is not straightforward. However, one can observe two clusters of firms with high 

capacity utilization:  firms that almost do not export (top left) and firms that export almost all of 

their output (top right). This suggests the relationship may be non-linear6. Therefore, in another 

analysis, a quadratic term is incorporated into the previous model.7

 

Before focusing on capacity utilization, it is useful to see how firms compare in terms of 

underlying productivity and size. In Table 1 it is clear that there are very large 

differences across the country samples. 

Graph 3. Sample Firm's characteristics by Country 
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6 The relationship may still be linear in its parameters. A log-linear transformation of the dependent 
variable and/or the independent variables did not improve the model since the R-squared results were 
lower. 
7 Another justification for adding a quadratic term is the lack of control for the years since the firm first 
started exporting. This variable is an important determinant of capacity utilization as Damijan and  
Kostevc (2005)  point out. A quadratic term of the percent of exports may incorporate this effect if an 
exporting firm increases its exports with time. 
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The differences are impressive. If taking into account that average value added per 

employee is measured in logarithmic terms, the range goes from    $15565 in Brazil to 

$2.2 in Bangladesh.8.Surprisingly, the African countries present higher value added per 

employee than the rest of the countries, except Brazil. Capital intensity, measured as the 

value of capital per employee, evidence the same wide variance, headed by Brazil and 

with Bangladesh once again at the bottom. 

 

A rough measure of the competition the firms face is the firm’s national market share. 

These data are not available for all countries since the surveys for Poland and Eritrea 

lack this question. A comparison between competition and productivity reveals that 

Bangladesh and Indonesia, countries that have the lowest productivity measured in terms 

of value added and capital per employee, have the firms with the largest share of the 

national market comprised by their sales. This suggests that pressures from competition 

may play a large role in the existence of incentives for firms to use their resources more 

efficiently. As regards the investment in human capital however, the picture changes. 

Peru followed by Poland and Bangladesh have, on average, the largest share of skilled 

workers as a percent of the total permanent employees in spite of having such low 

productivity values. 

 

Examining the percentage of firms that answered positively when asked if they had labor 

redundancy in table 4, shows us that this problem may affect capacity utilization. If a 
                                                 
8 These results are obtained by doing the antilog of the logarritmic values.  For Brazil, exponent (9.65) and 
exp(0.79) in Bangladesh. 
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firm’s ability to shed unwanted workers or hire new ones, is driven by employment 

protection legislation (EPL) that governs firings, a firm’s use of its total capacity will 

respond to these limitations. EPL may in fact impede their dismissal of workers. Table 4 

shows how capacity utilization differs across firms with and without labor redundancy. 

On average, firms that have labor redundancy appear to have less capacity utilization. 

 

Table 4. Capacity utilization and number of firms with and without labor 

redundancy by Country 

  
Firms with labor 
redundancy 

Firms with NO labor 
redundancy 

  
Capacity 
utilization 

Number of 
Firms  

Capacity 
utilization 

Number 
of Firms 

Bangladesh  77.88 522 77.03 478
Poland  77.49 118 84.41 853
Indonesia  73.18 219 73.25 391
Brazil  69.44 202 74.9 1432
Peru  60.75 557 62.93 537
China 58.44 280 75.12 1151
West 
Africa 68.66 129 74.55 195
Mali 69.85 48 73.72 82
Senegal 67.95 81 75.16 113
East Africa 58.2 143 58.74 700
Uganda 62.83 40 57.54 243
Kenya 58.94 67 62.82 155
Tanzania  51.66 36 58.59 228
Africa 63.16 272 62.18 895
Eritrea NA   NA   
Total 70.18 1633 73.32 5737

 

Table 5 gives a breakdown of the firm characteristics by size. As is shown, capacity 

utilization appears to be related to size. Larger firms use more of their capacity and this 
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pattern repeats itself almost across all countries.9 The difference is quite large in some 

cases. In Eritrea, where the difference is more marked, small firms’ capacity is lower by 

fifteen percentage points than large firms’ capacity. This table also shows how the size 

of firms in this sample differs by country: whereas in Bangladesh and China most of the 

firms are large, in most of the other countries small firms are overrepresented.  

 

Table 5. Capacity utilization by size and Country 

 
Small (less than 50 
employess) 

Medium (between 
50 and 100 
employess) 

Large (more or 
equal to 100 
employees) 

  
Capacity 
utilization 

Number 
of 
Firms  

Capacity 
utilization

Number 
of 
Firms  

Capacity 
utilization 

Number 
of 
Firms  

East Africa 54.56 468 60.41 135 65.63 240 
Eritrea 47.89 41 62.08 13 63.55 20 
Kenya 55.77 80 63.15 41 65.70 101 
Uganda 56.25 198 60.82 33 64.44 52 
Tanzania 70.90 130 71.71 28 77.00 36 
West Africa 71.57 239 72.58 36 75.06 49 
Senegal 70.90 130 71.71 28 77.00 36 
Mali 72.36 109 75.63 8 69.69 13 
Peru 61.56 421 67.86 56 66.16 80 
China 63.65 286 69.48 243 75.10 902 
Indonesia 68.85 217 73.52 89 76.26 304 
Brazil 72.10 871 74.97 316 77.83 447 
Bangladesh 76.52 205 72.21 121 78.70 674 
Poland 82.57 714 86.05 121 86.58 136 
Africa 60.31 707 62.97 171 67.23 289 
Total 69.90 3421 72.62 1117 76.01 2832 
 

Graph 4 illustrates that value added per employee and capital per employee decrease as 

the firm becomes larger. If factor choice differs by the size of firms, firms’ differences 

may be related to the sector in which they operate because the technology used in some 
                                                 
9 There are a couple of exceptions. In Mali, large firms have lower capacity utilization than small firms but 
medium firms exceed small firms’ capacity utilization. In Bangladesh, medium firms use less of their 
capacity than small firms. 
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sectors requires a larger size, as shown in graph 4. Other channel through which size and 

sectors may be related and affecting capacity utilization is through the access to capital 

and labor. Large firms may have more bargaining power and thus have access to cheaper 

factors of production. Moreover, the type of competition that each firm faces will differ 

from sector to sector and according to size which could also influence factor choices 

Graph 4. Value added and Capital per employee by sectors and size 
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b) Results: Regressions

 

In Table 6, the first of four regressions are presented to show if differences in export 

orientation are relevant for explaining differences in capacity utilization.10 Exporters, 

defined as firms which export at least ten percent of their total sales, are compared 

against non exporters. Model [1] controls only for firms’ general characteristics. Model 

[2] adds a couple of measures of profits and capital  and finally in Model [3] competition 

                                                 
10 The tables presented are with not corrected for heterocedasticity because the corrected version did not 
improve or change the results in any way. For more on the construction of the model see Appendix. 
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and flexibility measures are added This last model includes the variables 

Laborredundant, which is a dummy equal to 1 if the firm answered affirmatively to the 

question if it would like to reduce its workforce if it could, and Sharenatmarket which 

measures the share of the national market that each firm has.11

Table 6. Regression results for differences in capacity utilization between exporters 
and non-exporters 
Model I  Model II  Model III  
General 
Characteristics    coeff. 

 
T-statistic 

 
coeff. 

 
T-statistic 

 
coeff. 

 
T-statistic 

exporter                 1.148 (1.88)+  1.309 (1.86)+  2.217 (2.85)** 
y2002                     2.713 (1.09) 8.442 (1.80)+ 7.176 (2.39)* 
age                       -0.125 (7.89)** -0.141 (7.53)** -0.135 (6.46)** 
large                      7.592 (11.98)** 5.526 (7.44)** 5.398 (6.87)** 
medium                 3.431 (4.75)** 1.178 (1.39) 1.055 (1.15) 
bangla                   4.339 (4.64)** 4.477 (4.26)** 4.978 (4.40)** 
brazil                     5.413 (6.37)** -13.301 (5.91)**   -12.485 (5.38)** 
peru                     -2.570 (0.94)  1.645 (0.31) Dropped (.) 
westafrica             3.857 (2.75)** -13.653 (5.63)**   -12.190 (4.84)** 
eastafrica           -10.003 (9.16)** -21.917 (9.94)** -21.311 (9.36)** 
indonesia              2.268 (2.09)* -0.869 (0.49)   -1.634 (0.91) 
poland                17.821 (6.60)** 21.108 (4.36)**  Dropped (.) 
textiles                 0.037 (0.05) 1.308 (1.55) 0.572 (0.61) 
chemicals           -1.032 (0.97) -1.230 (0.94)   -1.941 (1.39) 
wood                   -2.408 (2.28)* -0.234 (0.18) -0.677 (0.49) 
construction        -1.109 (0.72) -1.643 (0.85) -3.826 (1.31) 
metals                 -1.276 (1.55) -0.950 (0.98) -1.592 (1.36) 
paper                   -0.219 (0.13) -0.407 (0.16)   -2.868 (1.03) 
plastics                -3.593 (1.22) -10.340 (2.74)**   -5.453 (1.10) 
electronics1         -0.865 (0.80) -2.419 (2.08)*   -3.550 (2.83)** 
Profits & Capital      
percskilled  1.688 (2.25)*   1.774 (2.33)* 
lvalueaddedexhangeemp  2.737 (11.45)** 2.566 (10.41)** 
lcapitalexhangeemp  -0.624 (4.36)** -0.555 (3.80)** 
Competition      
laborredundant     -4.907 (6.69)** 
sharenatmarket     0.041 (4.17)** 
Constant              66.231 (24.23)** 58.810 (12.21)** 60.853 (24.17)** 
Observations  4927  4246  
                                                 
11 As more variables are added into the model, the sample size is reduced, which may affect the statistical 
significance of the estimated coefficients and also the R-squared. This loss of observations responds, in the 
first and second column only to missing observations, while in the third column the problem is that firms 
from Poland and Eritrea are dropped out from the model because they lack a measure of national market 
share. 
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R-squared  0.12  0.11  
F-value 55.84**  27.79**  22.14** 
Dependent variable is percent of capacity utilization 
Absolute value of t statistics in parentheses    
+ significant at 10%; * significant at 5%; **significant at 1% 
 
It is clear from these results that one of the factors associated with the capacity 

utilization of a firm is its export status. In all three models the exporter coefficient is 

significant at least at the ten percent level (at the 1 % level in the last model) and has a 

positive sign, as expected. Being an exporter increases a firm’s capacity utilization by a 

range of 1.1 and 2.2 percentage points compared to non-exporter firms. 

 

These results corroborate the hypothesis stated in this study and are in line with previous 

studies that conclude that exporting may increase demand for a firm’s product and the 

competition it faces, increasing its capacity utilization. These conclusions are consistent 

with the findings that, with only a few exceptions, exporters show higher productivity, 

and more efficiency overall (Bernard and Jensen, 1999; Clerides et al., 1998).  More 

specifically, several studies using the same type of data from the ICA’s surveys carried 

out by The World Bank, have found further evidence on the comparative advantage of 

exporters (Goldberg, Radulovic and  Schaffer, 2005).  These results point to the role of 

learning-by-exporting.  Efficiency and best practices can be learnt from foreign buyers 

and even competitors can help to improve the performance of exporters. In the end, a 

firm’s participation in international markets exposes it to more intense competition, 

which forces it to improve faster than firms who sell their products domestically only 

(Wagner, 2005). Exporting makes firms more productive. As with most of these other 

studies, however, the possibility that better firms self-select into the export market 
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cannot be discarded; so the conclusion that there is a causal effect of exporting on more 

capacity utilization should not be taken. 

 

The equations identify five broad factors as possible determinants of capacity utilization. 

The first is the size of the firm. Large firms have higher capacity utilization than smaller 

firms, everything else equal. The second factor determining capacity is the age of the 

firm, whereby the older the firm, the less likely it is to use all of its capacity. A question 

that may arise at this point is why the relationship between age and capacity does not 

appear to follow the same pattern than that of productivity and age in which learning 

causes productivity to increase rapidly at young ages, and then more slowly over time. 

However, if assumed that the older plants cannot acquire the latest technology with the 

same relative ease as the new plants, because of their sunk costs and it is this new 

technology which allows for more flexibility in adjusting capacity, then the negative 

relationship between age and capacity is what would be expected (Power, 1995). 

 

The third and most important factor that comes out as a determinant of capacity 

utilization is the firm’s location. Relative to firms located in China, firms in West 

African, Brazil, Poland and Bangladesh are predicted to show higher capacity utilization. 

East African firms, on the contrary, are likely to show significantly less capacity 

utilization than their counterparts in China. These findings may be explained by other 

barriers, which constrain operations and growth for most enterprises within each 

country. One prominent example is customs and trade regulations. Informal payments to 
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secure government contracts, access and cost of finance and macroeconomic stability are 

also part of these “country-specific” effects. A firm’s performance is shaped by the 

regulatory and institutional factors in which it operates, which constitute its “investment 

climate”. The World Development Report 2005 defines the investment climate as “the 

factors in a particular location that shape the opportunities and incentives for firms to 

invest productively, create jobs, and expand.”12  

 

The fourth and fifth factors are the firms’ productivity and capital as well as the level of 

competition they face. While firms with a higher percent of skilled workers and higher 

value added per employee are expected to use more of their capacity, firms with high 

values of capital per employee are predicted to decrease their capacity utilization. This 

latter result may sound paradoxical at first, especially when considering previous studies 

that positively relate efficiency and capital intensity. However, this result may stem from 

the fact that more valuable capital is used less intensively to allow for a slower 

depreciation and a longer working life. Finally, labor redundancy is associated with 

lower capacity utilization, suggesting that firms that have less freedom to make factor 

choices use their resources less efficiently. On the other hand, firms that have a larger 

share of the national market, use their capacity more. If this had been a good proxy for 

the measure of competition, the expected association should have been negative. 

Nevertheless, this variable may be more related to the demand the firm faces, where 

                                                 
12  World Bank (2004), World Development Report 2005: A Better Investment Climate for Everyone, New 
York, Oxford University Press. 
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firms with a larger national market are required to use more of their capacity because of 

higher demand for their products. 

 

The sectors that firms operate in do not appear to be a determinant of a firm’s capacity 

utilization. Only the coefficient on the electronics sector appears to be significant in two 

out the three models and in every case it enters the equations with a negative sign. This 

means that firms in the electronic sector are likely to have less capacity utilization than 

firms in the Agroindustry sector. At first sight, this result would appear to contradict the 

idea that the most modern sectors enjoy more flexibility for determining their level and 

composition of output thanks to the use of newer technology. From this point of view, 

the electronics sector, with the most modern technology, should have more capacity 

utilization. However, the literature emphasizes that the role of better technology across 

sectors is ambiguous since flexibility makes it easier to ramp production up and down 

which also encourages firms to operate at lower average utilization in order to be able to 

handle increases in demand (Banzak et al., 2003). 

 

Table 7 presents the same equations with a different measure of foreign competition 

exposure. Firms are no longer categorized as exporters or non-exporters; now the 

analysis focuses on how the level of exports, measured as the percentage of exports out 

of total sales, affects capacity.  
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Table 7. Regression results for the effects on the percentage of exports on capacity 

utilization. 
Model I  Model II  Model III  
General 
Characteristics    coeff. 

 
T-statistic 

 
coeff. 

 
T-statistic 

 
coeff. 

T-statistic 

percexported      0.016 (1.86)+ 0.015 (1.55) 0.029 (2.77)** 
y2002                  2.805 (1.13) 8.503 (1.82)+ 7.065 (2.69)** 
age                    -0.124 (7.79)** -0.140 (7.43)** -0.132 (6.31)** 
large                   7.592 (12.05)** 5.618 (7.59)**  5.468 (7.00)** 
medium               3.480 (4.83)** 1.228 (1.45) 1.097 (1.20) 
bangla                4.276 (4.53)** 4.435 (4.20)**   4.801 (4.24)** 
brazil                  5.435 (6.41)** -13.457 (5.98)**  -12.66 (5.44)** 
peru                   -2.457 (0.90) 1.785 (0.33) 0.000 (.) 
westafrica          3.866 (2.77)** -13.713 (5.65)**  -12.27 (4.86)** 
eastafrica         -9.970 (9.15)** -22.034 (10.00)** -21.471 (9.43)** 
indonesia            2.162 (1.99)*   -0.813 (0.46) -1.701 (0.93) 
poland              17.996 (6.67)** 21.349 (4.41)** 0.000 (.) 
textiles                0.071 (0.10) 1.339 (1.59) 0.624 (0.66) 
chemicals          -0.669 (0.62) -1.192 (0.90) -1.869 (1.35) 
wood                 -2.393 (2.26)* -0.225 (0.17)   -0.676 (0.50) 
construction       -1.107 (0.72) -1.684 (0.87) -3.803 (1.30) 
metals                -1.164 (1.41) -0.902 (0.93) -1.549 (1.33) 
paper                 -0.116 (0.07) -0.400 (0.16) -2.824 (1.02) 
plastics              -3.446 (1.17) -10.168 (2.70)**  -5.250 (1.06) 
electronics1       -0.864 (0.80) -2.341 (2.00)* -3.429 (2.72)** 
Profits & Capital      

percskilled  1.674 (2.23)*  1.740 (2.21)* 
Lvalueadded per emp   2.763 (11.58)** 2.602 (10.58)** 
Lcapitalexhange per 
emp 

 -0.618 (4.32)**   (3.71)** 

Competition      
laborredundant    -4.942 (6.73)** 
sharenatmarket    0.043 (4.33)** 
Constant        66.115 (24.19)** 58.623 (12.17)** 60.724 (23.08)** 
Observations    7333  4923  4260  
R-squared       0.13  0.12  0.11  
F-value 53.34**  26.56**  21.23** 
Dependent variable is percent of capacity utilization 
Absolute value of t statistics in parentheses    
+ significant at 10%; * significant at 5%; ** significant  at 1% 
 
The results in Table 7 show that the estimated coefficient of the percent of exports on 

capacity utilization is statistically significant at least at the ten percent level or higher in 

all three models. Holding all else constant, a one-percentage increase in the percent of 

export is associated with a 0.016 to 0.029 percentage point increase in capacity 
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utilization. The same factors that were important predictors in the previous models 

appear to matter here; they are age, size, location and capital, profits and competition 

measures. As before, there is hardly any sector story, except for the electronics sector.  

 

If exporting is related to capacity utilization, but this effect increases or decreases at 

higher levels of exports, the inclusion of a quadratic term would improve the model 

specification.  

Table 8. Regression results for the effects on the percentage of exports on capacity 

utilization depending on the level of exports. 
Model I  Model II  Model 

III 
 Model 

IV 

 

General         coeff.   
Characteristics         

T-
statistic 

coeff. T-
statistic

coeff. T-
statistic

coeff. T-
statistic

percexported          0.099 (2.39)*  0.104 (2.09)* 0.112 (2.02)* 0.102 (2.07)* 
exportedsq            -0.001 (2.06)* -0.001 (1.82) + -0.001 (1.53) -0.001 (1.81) + 
y2002                     2.681 (1.08) 8.372 (1.79) + 6.077 (2.35)* 9.419 (2.02)* 
age                        -0.127 (7.94)** -0.143 (7.57)** -0.135 (6.42)** -0.126 (6.66)** 
large                       7.389 (11.59)** 5.437 (7.29)** l5.310 (6.74)** 5.660 (7.62)** 
Medium                  3.353 (4.64)** 1.118 (1.32) 1.012 (1.11) 1.337 (1.58) 
bangla                    4.443 (4.69)** 4.530 (4.28)** 4.939 (4.34)** 6.034 (5.62)** 
brazil                      5.239 (6.14)** -13.145 (5.82)** -12.398 (5.31)** -12.603 (5.61)** 
peru                      -2.782 (1.01)  2.580 (0.48)  0.000 (.) 3.102 (0.58) 
westafrica              3.573 (2.55)* -13.589 (5.59)** -12.140 (4.80)** -11.857 (4.88)** 
eastafrica            -10.204 (9.31)** -21.841 (9.90)** -21.271 (9.32)** -21.326 (9.71)** 
indonesia               2.041 (1.88) +  -0.995 (0.56) -1.805 (0.99) -0.253 (0.14) 
poland                  17.532 (6.48)** 20.843 (4.30)** 0.000 (.) 21.582 (4.48)** 
textiles                   0.033 (0.05) t1.214 (1.43)  0.553 (0.58)  0.865 (1.02) 
chemicals              -0.732 (0.68) -1.274 (0.96) -1.868 (1.34) -1.469 (1.12) 
wood                     -2.398 (2.27)* w -0.315 (0.24) -0.709 (0.52) -0.579 (0.45) 
construction          -1.013 (0.66) -1.633 (0.84) -3.780 (1.29) -1.374 (0.71) 
metals                   -1.241 (1.50) -1.018 (1.04) -1.546 (1.33) -1.219 (1.25) 
paper                    -0.140 (0.08) -0.422 (0.17) -2.779 (1.00) -1.033 (0.42) 
plastics                 -3.730 (1.27) -10.552 (2.79)** -5.570 (1.12) -11.152 (2.97)** 
electronics1          -1.041 (0.96) -2.573 (2.18)* -3.551 (2.81)** -2.811 (2.40)* 
Profits & Capital        
percskilled  1.750 (2.32)* 1.830 (2.31)* 1.749 (2.33)* 
lvalueaddedexhangeemp  2.717 (11.32)** l2.563 (10.36)** 2.589 (10.81)** 
lcapitalexhangeemp  -0.631 (4.40)** -0.557 (3.80)** -0.609 (4.28)** 
Competition        
laborredundant    -4.927 (6.71)** -4.976 (7.18)** 
sharedomcomp    0.042 (4.12)**   
Constant              66.415 (24.27)** 59.020 (12.24)** 61.893 (23.94)** 58.912 (12.28)** 
Observations            7333   4923  4242  4923 
R-squared                0.13  0.12  0.11  0.13 
F-value 53.29**  26.71  21.31**  27.97** 
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Absolute value of t statistics in parentheses.+ significant at 10%; * significant at 5%; ** significant  at 1% 
 
Table 8 shows the results of the regressions using the quadratic form. Both variables are 

statistically significant in almost all of the models at least at the ten percent level, except 

in the third one where the squared term is not significant. Acknowledging that the loss of 

information due to missing data on Eritrea and Poland may affect these results, a fourth 

model is included where the variable measuring the share of the national market is 

excluded. In this last model, both variables are significant again. 

 
The fact that the squared term enters the equations with a negative sign implies that the 

effect of more exports on capacity utilization increases at a decreasing rate and perhaps 

eventually becoming negative. All of the models suggest that exporting up to 49 and 51 

percent of total sales, increases capacity utilization, but if exporting more than that, 

capacity utilization starts to decrease.  

 

A natural question that arises after these results is what should a non-exporter be compared to? 

The Exporter definition used throughout this paper relies on the literature related to ICA’s 

surveys. The threshold used in most of these papers is 10 percent of total output (South Africa 

ICA, Uganda ICA, Kenya ICA, etc.).Table 6 performs an analysis using this same definition, but 

the results in Table 7 and 8 suggest that the value of exports most appropriate for analyzing the 

effect of exporting on capacity may differ from what is conventionally used. Which is then the 

minimum value of exports that better fits the model tested in this study? 
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To verify if the definition use in this paper for exporters is appropriate in the context of 

the analysis of capacity utilization, a test of the best13 threshold for defining exporters is 

carried out. The idea behind this test is that the definition of exporters most relevant for 

this study may not be related to the definition of exporters which is most often used in 

studies based on ICA’s surveys. 

 

Performing a test of statistical significance on the first regression model (with the general 

controls) for different categories of exporters, where the definition changes with the threshold 

used, shows that the most significant threshold is, effectively, very close to 10 percent. 

Graph 5. T-statistic for different definitions of exporters in Model 1 
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For the last model, with all the controls, the conclusions differ slightly. The most significant 

thresholds are between 10 and 15 percent. The 20 percent threshold also comes out as very 

statistically significant. Graph 6 shows the estimated coefficients with their respective 
                                                 
13 Best is defined by the variable that represents the minimum amount of exports with the highest t-statistic 
and/or higher estimated coefficients. The steps for performing this analysis are further explained in the 
remainder of this section. 
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Confidence Intervals, revealing that the 20 percent threshold also shares the highest estimated 

coefficient. A good use of this information would be to create different categories of exporters 

taking into account that the most relevant thresholds are between 10 and 20 percent.  

Graph 6.   T-statistics for different definitions  of exporters  in  Model 3   
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Graph 7. Estimated coefficients and Confidence Intervals for different definitions 
of exporters in Model 3. 
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With this in mind, four categories are defined where: i) nonexporters are firms that 

export none of their output; ii) exporterless are firms that export up to 10 percent of 

their output, iii) exporter10_20 are firms that export between 10 and 20 percent of their 

output and iv) exporter20 includes those firms that export more than 20 percent of their 

total sales.  

Table 9. Regression results for the effects on capacity utilization of different 
categories of Exporters . 
exporterless                         -0.156 (0.13) 
exporter10_20                      0.395 (0.27) 
exporter20                            2.764 (3.11)** 
y2002                                   7.034 (2.68)** 
age                                       -0.132 (6.32)** 
large                                     5.403 (6.73)** 
medium                                1.061 (1.16) 
bangla                                  4.872 (4.33)** 
brazil                                 -12.502 (5.35)** 
peru                                  ( dropped) (.) 
westafrica                         -12.203 (4.81)** 
eastafrica                          -21.336 (9.34)** 
indonesia                           -1.805 (0.99) 
poland                              (dropped) (.) 
textiles                                0.602 (0.63) 
chemicals                         -1.824 (1.31) 
wood                                 -0.708 (0.52) 
construction                      -3.749 (1.28) 
metals                              -1.510 (1.30) 
paper                                -2.808 (1.01) 
plastics                             -5.528 (1.12) 
electronics1                       -3.458 (2.75)** 
percskilled                         1.761 (2.24)* 
Lvalueadded per emp        2.588 (10.37)** 
Lcapital per emp      -0.548 (3.74)** 
laborredundant                    -4.942 (6.73)** 
sharenatmarket                   0.043 (4.34)** 
Constant                             60.771 (23.12)** 
Observations                    4242   
  R-squared                    0.11 
F-value 20.45** 
Dependent variable is percent of capacity utilization 
Absolute value of t statistics in parentheses    
+ significant at 10%; * significant at 5%; ** significant  at 1% 
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Table 9 presents the results from the regression on capacity with all the controls (Model 

3) and the inclusion of these categories. We can see that the effect of exporting less than 

10 percent or between 10 percent and 20 percent does not affect capacity utilization 

whereas exporting more than 20 percent relative to not exporting, appears very 

statistically significant. Moreover, the effect on utilization is slightly higher than the 

estimated effect calculated with the previous definition of exporters.  This model 

predicts that firms exporting more than 20 percent will increase their capacity utilization 

by 2.8 percentage points compared to similar non exporter firms. 

 
CONCLUSION 

Policy Implications 

Since the 1980s most developing countries have undertaken measures which have particularly 

impacted upon the industrial sector, including the introduction of a market-based foreign 

exchange system, liberalization of trade policy, privatization of state-owned enterprises and 

fiscal policy reform. The idea behind all these reforms was that more competition would induce 

them to use their resources more efficiently. But how this would happen in the first place was not 

so clear.   Some studies have suggested that firms adjusted to more competition by increasing 

capacity utilization but more empirical evidence and theoretical models on the existence of this 

link are missing. This paper contributes to the literature by providing consistent support to the 

idea that foreign competition in the form of exports reduces a firm’s idle resources.  

 

The results of the positive effects of exports were corroborated in the different models tested. 

The inclusion of controls made this influence more pronounced. Capacity utilization was 
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higher by 1.1 and 2.2 percentage points in exporter firms. Increasing the level of exports 

also affects capacity but, as a different test shows, the effect of more exports on capacity 

utilization increases at a decreasing rate, indicating that if exporting more than 49 or 51 

percent of total sales capacity utilization starts to decrease. Examining the data from a 

different angle, reveals that if firms export less than 10 percent or between 10 and 20 

percent there is no change on capacity; the positive change appears with exports larger 

than 20 percent.  

 

This study sheds light also on other determinants of capacity. As expected, firms that 

have labor redundancy waste more of their resources, while those firms with a higher 

percent of skilled workers, make the most of their productive resources. The fact that 

firms with larger market shares make more use of their capacity may seem to contradict 

the competition effects theory but in fact, market shares may just be a better proxy for 

the size of demand. All this indicate that a firm needs flexibility, whether in the form of 

more educated workers, a larger demand, or the freedom to hire or lay off workers, in 

order to use the most of its capacity.  

 

The conclusions reached in this paper are not without limitations however; as with all 

other studies of trade and efficiency there is always the possibility for trade to be a 

function of capacity utilization as well as it reverse. In other words, more efficient firms, 

reflected in their level of capacity utilization, may be more likely to enter the export 

market. As the studies of TFP and openness show, differences at a given moment are not 
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good indicators of the efficiency of firms since firms may have been more efficient to 

begin with. Foreign competition may provide a firm with incentives to better allocate its 

scarce resources and thus show more capacity utilization but it is also true that more 

efficient firms may select themselves into the export market. Including measures of 

capital intensity and skilled labor is a partial way around this problem since it controls 

for those firms that have more productive factors. 

 

Another limitation comes from the sources of the data themselves. Using survey’s 

answers provides information that is more subjective, depends on the knowledge and the 

ability and willingness of the person to provide truthful information. Measurement error 

is likely to bias the results. The large number of missing observations suggests that 

selectivity problems are likely to affect the results as well, since some firms may be 

more tempted to hide information than others and this may bias the firms that are in the 

sample14. Additionally, there are many other factors that may influence capacity 

utilization.  The study has chosen important factors, but there may be other factors such 

as the business cycle, natural disasters or other government policies at the local level that 

may influence capacity utilization. The fact that there is no information for each country over 

time means that each firm’s progress in time cannot be traced. If this were possible, much of the 

bias resulting from omitted variables and reverse causality would be diminished.  

 

                                                 
14 If the best firms answer, the results are likely to be upward biased. 
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In spite of these problems, the consistency of the results points out to the existence of a positive 

link relating capacity and exports. These findings not only indicate that foreign competition is a 

powerful determinant of the degree of capacity utilization but also how far an open market 

environment spurs the performance of firms.  A firm is not a black box, whose behavior cannot 

be understood by policy makers. If this paper hints at the possibility that one of the channels 

through which openness can affect firms is by increasing capacity utilization, better policies 

should take this into account. The basic tools for increasing openness would be to reduce the 

protection from foreign competition by high levels of border protection. Progressive reductions 

in border protection can increase import penetration, with domestic producers responding by 

reducing the slack that their protected positions permit. Export promotion may also induce firms 

to export and therefore use resources more efficiently.  

 

However, what these results also show is that policy makers can move beyond reducing barriers 

to trade and try to build around other incentives that increase capacity utilization.  The main 

implication is that openness is just an incentive for firms to make better use of their resources; 

this incentive nonetheless, can be replicated in different ways. Reducing the protection of firms 

from domestic competition with few producers can also have large benefits. Allowing firms 

more flexibility to make factor choices by reducing strict labor regulations can positively affect 

capacity utilization. Providing training for workers is another option.  

 

The policy options are extensive. What these results show is that a firm responds to the 

incentives it faces in a foreign market. More openness is just part of the solution and there should 

be a wide array of policies encouraging firms to use their resources more efficiently. In countries 

where the scarcity of resources limits the alternatives for growth, having firms that use resources 
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more efficiently may be the difference between achieving a high level of sustainable growth in 

the future or staying in a distorted path of low and limited growth. 
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APPENDIX 
 

Constructing the model  

 

1) A look at the scatter plots of capacity utilization against some of the predictor variables, 

before the regression analysis, gives some ideas about potential problems.  
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There are some outliers, especially observations from Brazil  in the first three graphs and from 

China  in the bottom left graph but there aren’t many so this problem is overlooked. 
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2) Mispecification: Functional form 

The dependent variable and the main independent variable, when using percent of exports, were 

transformed into logarithmic form in order to see if the model was better specified. Performing a 

Ramsey’s Test and looking at the R-squared revealed that when neither of these variables was in 

logarithmic form, the model was better specified and had a larger R- squared. Different versions 

o the same models presented in these tables included transforming only the dependent variable, 

the dependent variables and the main independent variable or just the latter. The main 

conclusions are the following: 

 When using lncapacity 

The same models as the ones presented in this paper, introducing this transformed 

variable as the dependent variable, resulted in a lower Adjusted Rsq in a range of 0.104 

and 0.108 

 When using lncapacity and lnexported (ln  of% exported) 

The same models, resulted in a drop of the Adjusted Rsq by more in every case, ranging from 

0.0803 to 0.085 

                               

3) Testing for the presence of heteroscedasticity 

To test whether the variance of the error term varies across observations, There are a 

number of tests.   

For the first model, with no controls, presented in Table 6, the results are as follows: 
 White's test for Ho: homoskedasticity 

against Ha: unrestricted heteroskedasticity 
 
chi2(149)    =    599.19 

Prob > chi2  =    0.0000 
Breusch-Pagan / Cook-Weisberg test for heteroskedasticity 

Ho: Constant variance 
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Variables: fitted values of capacity 

chi2(1)      =   277.67 Prob > chi2  =   0.0000 

These tests show there is heteroscedasticity. All the other models tested, with the 

addition of controls and with the change in specifications, present the same problem. 

For the first model in Table 6, a graphical method to also see the presence of 

heteroscedasticiy, is to plot the residuals versus fitted (predicted) values.   

-1
00

-5
0

0
50

R
es

id
ua

ls

5 0 6 0 70 8 0 9 0
Fitte d  v a lu e s

 

The data points spread more towards the right and left ends, indicating 

heteroscedasticity.  
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To identify the variables that may be causing heteroscedasticity, a simple way is to look 

at a graph of the residuals against some of the predictor variables. 
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Changing models does not change this pattern much. The few continuous variables are 

the ones causing heteroscedasticy problems. 

Running regressions with robust standard errors, however does not change the sign or 

magnitude of the coefficients so the model used in this paper is without correcting for 

heteroscedasticity. 
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4) Multicollinearity 

Observing the correlation of the independent variables may give an idea of which 

variables are relevant to include in the model or which may cause problems. No 

significant correlations appear. 

 

 capacity electronics large small age medium exporterforeign
lnvalue 
added lncapital lwages 

manager 
degree 

capacity 1.00                      
electronics -0.03 1.00                    
large 0.15 0.06 1.00                  
small -0.13 -0.08 -0.72 1.00                
age -0.07 -0.04 0.15 -0.14 1.00              
medium -0.03 0.02 -0.40 -0.34 -0.02 1.00            
exporter 0.12 -0.04 0.32 -0.28 0.00 -0.05 1.00          
foreign 0.01 0.11 0.17 -0.16 -0.03 -0.02 0.18 1.00        
lvalueadded 0.07 -0.21 -0.05 0.02 0.20 0.04 0.01 0.07 1.00      
lcapital 0.02 -0.22 -0.12 0.09 0.17 0.05 -0.02 0.03 0.90 1.00    
lwages 0.02 -0.03 0.25 -0.17 -0.01 -0.12 0.07 0.16 0.07 0.02 1.00  
percexported 0.11 -0.07 0.32 -0.28 -0.08 -0.07 0.86 0.13 -0.14 -0.16 0.09  
mg_dg -0.07 0.19 0.14 -0.18 0.13 0.05 -0.01 0.22 0.17 0.14 0.10 1.00

 
 

  capacity exporter 
capital 
intensity brazil bangla poland china africa indonesia peru 

capacity 1.00                  
exporter 0.09 1.00                 

capital 
intensity 0.01 0.06 1.00              
brazil 0.01 -0.08 0.18 1.00            
bangla 0.08 0.16 -0.05 -0.29 1.00          
poland 0.16 -0.02 -0.04 -0.23 -0.17 1.00        
china -0.06 -0.04 -0.07 -0.37 -0.27 -0.22 1.00      
africa -0.18 -0.03 -0.03 -0.23 -0.17 -0.14 -0.22 1.00    
indonesia -0.02 0.08 -0.02 -0.11 -0.08 -0.07 -0.10 -0.07 1.00   
peru -0.04 -0.02 -0.01 -0.07 -0.05 -0.04 -0.06 -0.04 -0.02 1.00
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