Productivity in services in Latin America and the
Caribbean
Citation for published version (APA):
Arias Ortiz, E., Crespi, G. A., Rasteletti, A., & Vargas, F. (2014). Productivity in services in Latin America
and the Caribbean. UNU-MERIT. UNU-MERIT Working Papers No. 056
http://www.merit.unu.edu/publications/wppdf/2014/wp2014-056.pdf

Document status and date:
Published: 01/01/2014

Document Version:
Publisher's PDF, also known as Version of record

Please check the document version of this publication:
• A submitted manuscript is the version of the article upon submission and before peer-review. There can
be important differences between the submitted version and the official published version of record.
People interested in the research are advised to contact the author for the final version of the publication,
or visit the DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these
rights.
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
• You may not further distribute the material or use it for any profit-making activity or commercial gain
• You may freely distribute the URL identifying the publication in the public portal.
If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above,
please follow below link for the End User Agreement:
www.umlib.nl/taverne-license
Take down policy
If you believe that this document breaches copyright please contact us at:
repository@maastrichtuniversity.nl
providing details and we will investigate your claim.

Download date: 02 Oct. 2022

UNU‐MERIT Working Paper Series

#2014-056
Productivity in services in Latin America and the Caribbean
Elena Arias‐Ortiz, Gustavo Crespi, Alejandro Rasteletti and Fernando Vargas

Maastricht Economic and social Research institute on Innovation and Technology (UNU‐MERIT)
email: info@merit.unu.edu | website: http://www.merit.unu.edu
Maastricht Graduate School of Governance (MGSoG)
email: info‐governance@maastrichtuniversity.nl | website: http://mgsog.merit.unu.edu
Keizer Karelplein 19, 6211 TC Maastricht, The Netherlands
Tel: (31) (43) 388 4400, Fax: (31) (43) 388 4499

UNU-MERIT Working Papers
ISSN 1871-9872

Maastricht Economic and social Research Institute on Innovation and Technology,
UNU-MERIT
Maastricht Graduate School of Governance
MGSoG

UNU-MERIT Working Papers intend to disseminate preliminary results of research
carried out at UNU-MERIT and MGSoG to stimulate discussion on the issues raised.

Productivity in Services in Latin America and the Caribbean*
Elena Arias-Ortiz1, Gustavo Crespi2, Alejandro Rasteletti3, and Fernando Vargas2,4

Abstract**
This paper studies productivity in Latin America and the Caribbean, with an
emphasis on the service sector. It shows that the low levels of productivity
observed in the region are not only a consequence of low productivity at the firm
level, but also of misallocation of workers across firms. These problems are more
severe in services than in manufacturing. We also found that the determinants of
productivity and employment growth at the firm level are different in
manufacturing and services. Furthermore, results suggest that institutional factors
might be important for determining productivity growth and resource allocation,
as there are large differences across countries in the region in the effect of
productivity on employment growth as well as on the speed at which less
productive firms can close their productivity gaps.
JEL Codes: O40, O47, O54
Keywords: Productivity, Service sector, Latin America, Caribbean, Services
1 Education Division, Social Sector, Inter-American Development Bank – E-mail:
eariasortiz@iadb.org
2 Competitiveness and Innovation Division, Institutions for Development, Inter-American
Development Bank – E-mail: gcrespi@iadb.org
3 Fiscal and Municipal Management Division, Institutions for Development, Inter-American
Development Bank – E-mail: arasteletti@iadb.org
4 United Nations University and Maastricht Economic and Social Research Institute on Innovation
and Technology (MERIT), Maastricht, the Netherlands – E-mail: vargas@merit.unu.edu

* This work is part of the research project RG-K1230 “Productivity and Innovation in Services: The Role of Public
Policies” coordinated by the Competitiveness and Innovation Division of the Inter-American Development Bank
(IDB) and the International Development Research Centre, and has been published as an IDB Discussion Paper.
The information and opinions presented in these publications are entirely those of the author(s), and no
endorsement by the Inter-American Development Bank, its Board of Executive Directors, or the countries they
represent is expressed or implied.
** The authors wish to thank Fiorella Pizzolon for excellent research assistance.

1.

Introduction

The service sector is increasingly important not only in developed economies, but also in
developing ones. On average, in Latin America and the Caribbean (LAC), the service sector
accounts for more than 60 per cent of both GDP and total employment (World Bank, 2012).
While the share of the service sector has been increasing, its rate of productivity growth has
remained stubbornly low compared to other sectors of the economy (IDB, 2010). Consequently,
the service sector has pulled down the region’s aggregate productivity levels.
This paper studies what lies behind the low levels of productivity and productivity
growth in the service sector in the LAC region. Our results suggest that the low productivity is
due to very low productivity at the firm level, as well as to a misallocation of workers across
firms. For instance, we found that, in a typical LAC country, the average productivity of a firm
in a typical service sector compared to that of a firm located at the productivity frontier of the
same sector in the United States was just 8.8 per cent. Furthermore, only 2 per cent of firms in
the service sector were found to have a productivity level that was 50 per cent or more than that
of a similar firm in the United States that is on the technological frontier. This low productivity
problem is aggravated by the fact that too many workers are employed in low productivity firms.
If, for example, the allocation of workers across firms were as efficient as that observed in the
manufacturing sector, the productivity of the service sector in a typical LAC country would be
27 per cent higher.
Improving productivity in services is central not only to improving the sector’s
performance, but also to improving the performance of the economy as a whole. Traditional
services, such as transport, logistics, and wholesale trade, are the links between the different
production blocks of the economy; hence, an increase in productivity has the potential to
improve productivity in creating final goods as well. Knowledge-intensive business services
(KIBS), such as telecommunications, software, and engineering, can strengthen the innovative
capacity of the whole economy, improving a country’s long-run growth potential (Europe
Innova, 2011; OECD, 2001a; Sissons, 2011). Finally, manufacturing and services are becoming
increasingly integrated; therefore, from a value chain (or value system) perspective, the
competitiveness of the manufacturing sector depends to a great extent on the efficiency and value

2

added in the production of services. In this respect, services are increasingly considered
fundamental inputs and outputs of productivity growth for many sectors of the economy.
Despite the importance of the service sector in determining aggregate productivity, the
determinants of productivity in services has typically been under-researched; though, this has
changed over the past 15 years. Organisation for Economic Co-operation and Development
(OECD) countries have been researching the dynamics of employment generation and
productivity growth, which has led to renewed interest in understanding productivity in services
(OECD, 2001b; Triplett and Bosworth, 2001). Results emerging from this research suggest that
determinants of productivity growth in services are different from those in manufacturing1 and
that one-size-fits-all theories of productivity growth are misleading to the extent that services are
a diverse group of sectors with regards to production and innovation (Tether, 2004). Moreover,
some research suggests business services, telecoms, and financial intermediation are even more
dynamic in terms of productivity growth than manufacturing.
In contrast to this evolving body of knowledge in developed countries, to the best of our
knowledge, there are no systematic studies of how to promote productivity growth in services in
LAC. Furthermore, the very few papers that study productivity levels in the service sector in
LAC use a very high level of aggregation (de la Torre, Levy Yeyati, and Pienknagura, 2013;
IDB, 2010), ignoring the heterogeneity of market services. As a result, it is not easy to identify
the sources of productivity growth within a sector, information which is relevant for policy
design.2 This paper fills part of the knowledge gap by studying the determinants of productivity
and productivity growth in the service sector in LAC, at the firm level.
Studying the determinants of productivity levels is important because firm-level
productivity in the region is dispersed, even within specific economic sectors. Large dispersions
in productivity are not unique to LAC, having also been identified in the United States and in
various other countries (Bartelsman, Haltiwanger, and Scarpetta, 2004; Syverson, 2004). But the
evidence suggests that productivity dispersion is higher in LAC than in the United States (Busso,
1

Results from different studies suggest that productivity growth in services is less based on R&D and more based on
informal arrangements, on the adoption of information and communications technology (ICT), and on user–
producer interactions. Further, productivity growth in services is found to be more sensitive to regulations and tax
structures.
2
Another problem with studies based on national accounts data is related to differences in how national statistics
offices treat services. In particular, even in some developed countries, value-added in services tends to be credited
by charging a “productivity factor” to input costs (Crespi, et al., 2006). This practice seriously affects the
possibility of using national accounts data to calculate service sector productivity.
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Madrigal, and Pagés, 2012). As large dispersions in productivity suggest that allocation of
resources across firms is not efficient, the findings in the literature suggest that LAC is paying a
high price in terms of lost output for not assigning resources to where they will provide the
highest value. In this paper, we present evidence that this cost is higher in services than in
manufacturing because productivity dispersion is higher in the service sector.
The theoretical literature has rationalized the existence of productivity dispersion in
equilibrium as a result of market frictions, such as entry costs (Hopenhyan, 1992; Melitz, 2003)
and learning processes (Jovanovic, 1982).3 The severity of these market frictions can be affected
by the institutional environment. This interplay between the business environment and the
heterogeneity in firm-level productivity has been the focus of some recent papers (Bartelsman,
Haltiwanger, and Scarpetta, 2013; Hsieh and Klenow, 2009; Restuccia and Rogerson, 2008).
These studies suggest that market frictions tend to be larger when the quality of institutions is
lower. This, in turn, results in an increase of firm-level productivity dispersion. In this paper, we
present empirical evidence that there are large differences across countries in the region in how
fast more productive firms increase their labour force and on how fast low productivity firms
close their productivity gap. These two findings suggest that country institutions might be
important determinants of aggregate productivity growth.
Our results also suggest that the quantitative importance of the determinants of firm
productivity and employment growth is different in manufacturing and services, as well as in the
different service sectors. Some determinants thought important for explaining productivity and
employment growth in manufacturing, such as firm age and size, play a quantitatively smaller
role in determining productivity and employment growth in services, particularly in KIBS. This
is probably related to the differences in how innovation takes place in the manufacturing and
service sectors, with innovation depending less on R&D investment in the service sector and
depending more on informal arrangements and interactions.
The rest of the paper is organized around the different components of a commonly used
decomposition of aggregate productivity (Olley and Pakes, 1996). According to this
decomposition, aggregate productivity is the sum of two components: the average firm-level
productivity and the allocation of resources across firms. Section 2 discusses the Olley–Pakes
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In a neoclassical setting with frictionless markets, resources should be allocated to their highest value of use, and
no productivity dispersion can emerge in equilibrium.
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decomposition in detail and introduces the productivity measure and datasets used in this paper.
In Section 3, we study the component of productivity related to average firm-level productivity.
We present evidence that firms in LAC have productivity levels well below those observed
among the most productive firms in the United States. We also present evidence that there is a
large dispersion in productivity within industrial sectors in LAC, with a non-trivial share of low
productivity firms that pull down the average. In Section 4, we focus on the second component
of productivity and assess the extent to which more resources are allocated to more productive
firms. In Section 5, we study the determinants of productivity growth at the firm level, as higher
productivity growth increases the first component of aggregate productivity. We also examine
whether the effect of the determinants on productivity growth are different in services and
manufacturing. We found evidence that suggests that institutional factors might be relevant for
understanding productivity growth, since across countries we found large diversity in the speed
at which low productivity firms close their productivity gaps. Section 6 studies the determinants
of employment growth and whether these determinants differ between the manufacturing and
service sectors. Again we found evidence that suggests the importance of institutional factors
because the effect of productivity on employment growth varied significantly across countries.
We provide our concluding remarks in Section 7.

2.

Aggregate Productivity: Measurement and Decomposition

2.1

Measuring Productivity

Measuring productivity is an intrinsically difficult task (Syverson, 2011). Ultimately, what
researchers would like to measure is output obtained from a given set of inputs. For this reason,
productivity measures are usually expressed as output per units of inputs. Labour productivity
measures are probably the most commonly used measures in the productivity literature. We used
the firm’s total annual sales divided by the total number of employees as the labour productivity
measure in this paper.
Despite being frequently used in the literature, measuring firm-level productivity through
annual sales per worker has several problems. First, this measure does not control for the use of
other inputs. For example, two producers using the same production technology can have
different labour productivity if they happen to choose different combinations of capital and
labour inputs. For this reason, researchers prefer a measure of productivity usually referred to as
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total factor productivity (TFP), which controls for other inputs. Second, the value of sales might
not be a good indicator of the value-added produced in a sector since different sectors might have
different production costs. In cases where TFP cannot be calculated, researchers tend to use
value added per worker as a measure of productivity. Third, the value of sales depends on the
prices charged by firms. But prices can be affected by factors unrelated to productivity, such as
market power. For these reasons, researchers prefer using deflated productivity measures that
reflect quantities instead of revenues as a measure of productivity. Given that we do not have
data on capital stocks, production costs, or sale prices, we were forced to use annual sales as our
productivity measure.
2.2

Datasets

In this study, we used two firm-level databases. The main dataset was the World Bank’s
Enterprise Surveys (ES) from 2010. The ES 2010 contains firm-level information for all 18 LAC
countries in 2009 for a total of 14,657 observations. The ES gathered information for 2007 using
recall questions. The ES excluded informal firms and formal microfirms with fewer than 5
employees and thus oversampled large firms, as the objective was to collect information about
firms in the region that created the most jobs. The ES covers 13 sectors in manufacturing and 7
sectors in services, but not all sectors were surveyed in all countries. The samples have a large
share of older firms, with almost 80 per cent having been in business for 10 years or more. A
detailed technical explanation of the methodology, sampling, and contents of the ES is provided
in Appendix 1.
We compared results in Latin America with those observed in the United States. Data for
the United States came from the 2007 Survey of Business Owners (SBO), collected by the U.S.
Census. The survey contains information on over 930,000 firms, but excludes very large firms
with a large number of owners, as these firms might be easily identifiable. The difference in
sampling design between the SBO and the ES causes the comparison of LAC vs. U.S.
productivity to be optimistic in LAC’s favour. The ES excludes small firms, which tend to be
unproductive, while the SBO excludes large firms, which tend to be highly productive. Other
differences between the two datasets are presented in Table 1.
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Table 1. Main Characteristics of the Microdata Used
Countries
Years covered
Observations
Sampling
design
Sector
classification
Variables

Limitations

Enterprise Survey 2010*
18 Latin American countries + Caribbean**
2009 and 2007 (recall data)
14,657
Firms operating in manufacturing and services,
excluding microfirms (fewer than 5 employees)
ISIC 3.1
Performance measures (sales, employment)
plus access to finance, corruption,
infrastructure, crime, and competition
Includes too many old firms

Survey of Business Owners 2007
United States
2007
930,065
Firms operating in all sectors, excluding those
with more than four individual owners
(e.g., publicly owned)
NAICS
Performance measures (sales, employment) plus
characteristics of owners
Excludes firms easily identifiable in one sector
or with a very large number of owners

*For Brazil, the survey was carried out in 2009, implying that data covers fiscal 2008 and recall data covers 2006.
** The ES was implemented for the first time in Caribbean countries in 2010, with relatively small sample sizes.
Thus, Caribbean countries are treated as one country to ensure statistical representativeness and includes the
following countries: Antigua and Barbuda, Bahamas, Barbados, Belize, Dominica, Dominican Republic, Grenada,
Guyana, Jamaica, St. Kitts and Nevis, St. Lucia, St. Vincent and the Grenadines, Suriname, and Trinidad and
Tobago.

2.3

Decomposing Aggregate Productivity

Since first introduced by Olley and Pakes (1996), economists have found it convenient to
decompose aggregate productivity into two components. The first component is usually referred
to as the within component of productivity; it measures the productivity of the average firm in
the sector. The second component is usually referred to as the between component of
productivity; it captures whether more productive firms are on average larger, as this increases
aggregate productivity. The between component is usually interpreted as an indicator of
efficiency in the allocation of resources in a sector because a positive component indicates that
more resources are allocated to more productive firms.
More specifically, aggregate labour productivity in sector s in country c (

) can be

defined as:
∑
where

(1)

is the labour productivity of firm i in sector s and country c;

allocated to firm i in the sector s and country c; and

is the share of labour

is the number of firms in sector s and

country c.4
4

The seminal work of Olley and Pakes (1996) used output shares as weights. Output shares were the appropriate
weight in their case, since they decomposed total factor productivity. The work in this paper focuses on labour
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Olley and Pakes showed that aggregate productivity can be rewritten as
∑
where

and

(2)

are the unweighted averages of

and

, respectively. The first and

second terms on the right-hand side of Equation 2 are the within and between components
mentioned above.
Equation 2 is useful for analytical purposes because it clearly identifies the two sources
of aggregate productivity. In a given country and sector, aggregate productivity can increase if,
all else equal, the average firm becomes more productive (

increases) and/or workers are

reallocated from the less productive firms to the more productive ones. In the rest of the paper,
we use the Olley–Pakes decomposition to understand the difference in productivity between the
service and manufacturing sectors in LAC. The within component is studied in the next section
and Section 5, while the between component is studied in Sections 4 and 6.

3.

The Enemy Within – Productivity Gaps in LAC

A well-documented fact in the productivity literature is that large differences in productivity
across firms in narrowly defined sectors are ubiquitous (Syverson, 2011). This finding is
important because aggregate productivity in a given country and industrial sector is a weighted
average of the productivity of all firms in that country and industry. Therefore, low productivity
firms drag down aggregate productivity. In this section, we present two types of evidence that
show that there seems to be room to improve the average productivity of firms in the region. In
the following subsection, we show that there are large productivity dispersions across firms
within specific sectors, which indicates the presence of a non-trivial share of relatively
unproductive firms in the region. In the following subsection, we present evidence that very few
firms in the region have productivity levels that are close to those observed in the U.S.
“productivity frontier.” These features are more pronounced in services than in manufacturing.
3.1

Productivity Dispersion in LAC

While studying productivity dispersion, it is common to look at how productivity is distributed
across firms within narrowly defined sectors. Table 2 summarizes the extent of dispersion

productivity instead. The algebraic decomposition of labour productivity indicates that labour shares must be used
as weights in the aggregation.
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observed in a typical sector in a typical LAC country. A typical sector or country is defined as
the median country or sector, along with the characteristic being considered.5 Results in Table 2
suggest that productivity dispersion in services is likely to be larger than in manufacturing. For
instance, the differences in log productivity between firms at the 90th and 10th percentile of the
productivity distribution are 2.66 log points in services and 2.53 log points in manufacturing. It is
also interesting to notice that productivity dispersion is relatively large in more traditional
sectors, namely low-tech manufacturing and traditional service sectors.
Table 2. Log Sales/Worker in Manufacturing and Services in LAC

Median
Standard deviation
IQ* range
90th–10th percentile range

All
3.43
1.00
1.30
2.53

Manufacturing
Low-tech
High-tech
3.25
3.97
1.01
0.96
1.23
1.23
2.54
2.39

All
3.88
1.11
1.24
2.66

Services
Traditional
4.07
1.11
1.27
2.74

KIBS
3.24
0.80
0.97
2.08

* IQ = interquartile
Source: Authors’ elaboration using ES 2010. Figures were calculated taking the median across sectors in a given
country, and then taking medians across countries. Unweighted results. Weighted results are qualitatively similar.

The productivity dispersion observed in LAC is relatively large compared to other
countries. 6 Syverson (2004), using highly disaggregated data from the manufacturing sector,
reported an average interquartile (IQ) range of TFP of 0.66 log points for the U.S. manufacturing
sector. He also estimated a 90th–10th percentile range of 1.42. Our estimates of labour productivity
using the SBO data suggest an IQ range of 0.99 in manufacturing and 1.28 in services. The 90th–
10th range figures are 2.06 for manufacturing and 2.60 for services.
The cost of productivity dispersion in LAC is relatively high in terms of lost output. If, for
example, low productivity firms were as productive as the firm with the median productivity in the
same sector, average labour productivity would increase by 12.9 per cent in a typical
manufacturing sector in a typical country; the increase in the typical service sector would be
13.7 per cent. If, instead, low productivity firms were as productive as a firm at the 75th
percentile, average labour productivity in typical manufacturing and service sectors in a typical
5

6

This definition of “typical” is used throughout this paper. Given the large number of Caribbean countries in the
sample, we decided to group them together before calculating the medians. The medians obtained without grouping the Caribbean countries would tend to reflect the reality of those countries, reducing the representativeness for
LAC as a whole. Figures for the Caribbean are also obtained through medians of different Caribbean countries.
Figures are not strictly comparable with those reported in Table 2, as the level of disaggregation and sectors
included differ.
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country would increase by 42.6 per cent and 44.1 per cent, respectively. Even if these figures are
large, they do not take into account that the median firm or the firm at the 75th percentile might
have a level of productivity that is low compared to a similar firm in a more developed country.
This issue is explored in the next subsection.
3.2

Mind the Gap – LAC Firms and the U.S. Productivity Frontier

Here we assess the productivity of LAC firms compared with the most productive firms in the
United States, which are used as a proxy for the “productivity frontier.” To construct the
technological frontier in the United States, we used the SBO data discussed earlier. The frontier
is defined as the productivity of a firm at the top 5th percentile of the labour productivity
distribution in a given sector in the United States. After constructing the frontiers for the
different sectors, for each firm in the LAC dataset we generated a relative measure of the firm’s
productivity gap compared to the frontier. This measure is defined as the ratio of the firm’s sales
per worker to the sales per worker of a U.S. firm in the sector located at the productivity frontier.
As the disaggregation of manufacturing sectors in the ES and SBO differ, the productivity
frontier in manufacturing was calculated for the sector as a whole, not for specific manufacturing
sectors, resulting in an upward bias in the gaps. The gaps were more severe for the less
productive manufacturing sectors.
Our analysis of the relative productivity measure indicates that productivity gaps in the
region are large, particularly in the service sector (Table 3). For instance, while the average
relative productivity of a firm in a typical manufacturing sector in a typical country was 11.5 per
cent of that of a firm at the U.S. technological frontier, the average relative productivity of a firm
in a typical service sector was 8.7 per cent. If, instead of looking at the average firm, we focused
on the median firm, the productivity gap of the median firm was much larger than that of the
average firm (Table 3), with productivity falling by over a half in the case of a typical
manufacturing sector and by almost a third for services.
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Table 3. LAC Average Productivity Relative to U.S. Firms at the Productivity Frontier
Sales/worker
Mean
Median

Manufacturing
All
11.5
5.2

All
8.7
5.9

Services
Traditional
8.6
6.1

KIBS
8.8
4.7

Source: Authors’ elaboration using ES 2010 and SBO 2007. Figures are calculated taking the median across sectors
in a given country and then taking medians across countries. Unweighted results. Weighted results are qualitatively
similar.

The large difference between the relative productivity of the median and average firms
suggests the existence of some high productivity firms in LAC. The data indicates that, even
though some highly productive firms exist, there are very few, particularly in services. We found
that, in a typical country, 1 per cent of manufacturing firms and 0.2 per cent of service firms
have productivity that is 90 per cent or higher of the U.S. productivity frontier (Table 4). The
number was still relatively low when we looked at firms with productivity of 50 per cent or
higher of that observed for a firm at the productivity of the frontier. Only 4.7 per cent of the
manufacturing firms and 2 per cent of the service firms were at this level of productivity. These
figures are low when compared to the United States. According to our calculations using the
SBO data, 17.5 per cent of the firms in the United States have a productivity level 50 per cent or
higher relative to the frontier.7 In services, that figure is 14.3 per cent.
Looking at sectors within services, the data indicates that a typical KIBS firm presents
larger productivity gaps than firms in traditional services (Table 3). But, at the same time, the
average firm in KIBS has a lower productivity gap. This is likely a consequence of a larger share
of firms in KIBS that have productivity 50 per cent or higher than that observed in the United
States. The shares reached 3.6 per cent in KIBS (Table 4), while in traditional services it was
only 1.6 per cent. But the data also suggest that there are few high productivity firms in KIBS. In
a typical country, no KIBS firm had productivity that was 75 per cent or higher than the U.S.
frontier. In traditional services, 0.8 per cent of firms were in this category.

7

This figure is likely to be a lower boundary because of the way the productivity frontier was estimated for the
manufacturing sector.
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Table 4. Percentages of High Productivity Firms in LAC
Manufacturing

Services

Productivity

All

All

Traditional

KIBS

50 per cent of U.S. Frontier

4.7

2.0

1.6

3.6

75 per cent of U.S. Frontier

1.4

0.7

0.8

0.0

90 per cent of U.S. Frontier

1.0

0.2

0.3

0.0

Source: Authors’ elaboration using ES 2010 and SBO 2007. Figures are calculated taking the averages within the
sector specified and then taking the median across countries. The U.S. frontier was measured at the top 5th
percentile of the distribution of firm productivity in the United States. Unweighted results. Weighted results are
qualitatively similar.

The results presented in this section suggest that there is room to increase the average
productivity of firms in LAC, particularly in the service sector. On the one hand, firms in LAC
are highly heterogeneous in terms of productivity, which suggests that large gains in aggregate
productivity could be attained if the productivity of the less productive firms were to be
increased. On the other hand, LAC firms present relatively low levels of productivity compared
to the U.S. productivity frontier. Both these problems are more acute in the service sector.

4.

The Enemy Between Us – The Role of Allocative Efficiency

In this section, we study the between component of aggregate productivity by looking at how
workers are allocated across firms with different productivity levels. We assessed the role played
by market forces in allocating resources toward more productive firms. As comparisons of
variables in levels across sectors and countries tend to be problematic, we focused instead on the
relative contribution of the between component to aggregate productivity. We name this variable
allocative efficiency (AE), which we define as:
∑

(3)

To estimate the relative importance of AE in explaining aggregate productivity in the
manufacturing and service sectors in LAC, we calculated the medians of

across different

industries in the manufacturing and service sectors for the different countries in the sample. We
then calculated the median across countries to obtain the LAC values. Results can therefore be
interpreted as representative of a “typical industry” in a “typical country.” Finally, we produced
an economy-wide measure of AE. To do this, we calculated a weighted average of AE in
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manufacturing and services, using employment shares as weights. The economy-wide LAC
figures correspond to the median of the countries’ AEs.
Figure 1 presents our AE estimates. The results indicate that AE accounts for a low share
of aggregate productivity in LAC. In the manufacturing sector, AE represents less than one-fifth
of aggregate productivity in the typical industry in the typical country. In the service sector, AE
reduces productivity by about 11 per cent. This last result is particularly striking, as it implies
that if the workers in a typical service industry in a typical country in LAC were randomly
reallocated across firms in their current industry, the aggregate productivity of that industry
would increase by 11 per cent.
Figure 1. Allocative Efficiency in LAC (median across countries and industries)

19.2%

1.5%
Economy

Manufacturing

Services

-11.0%

These contributions to aggregate productivity seem low compared to the results obtained
for the United States. Using the SBO sample, we estimated that AE accounts for 25 per cent of
aggregate productivity in the manufacturing sector and for 7 per cent in the service sector.8,9

8

9

Results from the ES and the SBO surveys are not comparable because firm-size coverage and sector aggregates do
not coincide. Results from the SBO are likely biased downward, as the sample does not include the largest firms,
which tend to be the most labour-productive. Results from the ES are likely biased upward, as the ES does not
include the smallest firms, which tend to be the least labour-productive.
Using multifactor productivity measures tends to produce higher results. Bartelsman, et al. (2013) reported an AE
contribution to aggregate productivity of 51 percent for the economy as a whole in the United States. A study by
Arnold, Nicoletti, and Scarpetta (2008) that looked at eight OECD countries reported contributions in the 15–40
percent range, both in manufacturing and services, with most contributions in the 20–30 percent range.
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Figure 2. Allocation Efficiency by Country (all sectors – medians)
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The data also reveals that very large differences exist in the role of AE across countries in
LAC (Figure 2). While in most countries the contribution of AE to productivity was positive, in
seven countries in our sample, AE reduced productivity. This result is mostly driven by the
service sector, which in the typical country employs a large share of workers. Figure 3 shows
that, while in only two countries AE had a negative effect on productivity in the manufacturing
sector, for most countries in the sample, the contributions of AE to aggregate productivity were
negative in the service sector.10

10

Figures 2 and 3 need to be interpreted with caution, as the extent of the biases is likely to change across countries.
More specifically, the AE estimates for countries with a large share of firms with fewer than 5 employees are
likely biased upward if these firms are less labour-productive than larger firms. This argument also suggests that
the bias is likely to be more severe in the service sector, which tends to present a larger share of small firms than
the manufacturing sector.
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Figure 3. Allocation Efficiency by Sector and Country (all sectors – medians)
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In services, there is low productivity in most subsectors. Figure 4 presents the medians of
AE across countries for the different sectors in our sample. With the exception of the hotel and
restaurant industry, the contribution of AE to aggregate productivity in all service sectors was
lower than the contribution of AE in any of the manufacturing sectors, excluding wood.
Allocation efficiency in services was also low compared to AE in the U.S. sample. The largest
difference was in construction. While the median contribution of AE to productivity in this
industry was −31 per cent in LAC, the AE in the United States was 30 per cent. Large differences
were observed in retail and wholesale trade. In LAC, the AEs were 4.4 per cent and −10.8 per
cent, respectively, compared with 22.2 per cent and 7 per cent in the United States.
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Figure 4. Allocation Efficiency by Sector (average across countries – efficiency measured as
medians)
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The low AE observed in some industries across the region imply a significant cost in lost
output. Our calculations indicated that, in a typical country, closing the AE difference between
services and manufacturing would increase productivity by 27 per cent in the service sector and
by 17 per cent for the economy as a whole. But this exercise did not take into account that
closing the AE gap between manufacturing and services within a country might still leave some
countries with very low levels of AE. Potential productivity gains were much larger if, instead of
closing AE gaps within countries, we closed AEs between countries within a given industry. If
each industry in a given country were to have an AE equal to the highest observed AE for that
sector in LAC, productivity would increase by almost 108 per cent in the service sector and
73 per cent in manufacturing, in a typical country. These increases would imply a 95 per cent
productivity increase for the economy as a whole.
Given these large potential gains, understanding what drives AE is important. Analysis of
the estimated AE suggests aggregate drivers and sector-specific drivers are both important.
Aggregate drivers are likely to be relevant because we found that AEs in the manufacturing and
service sectors tended to move together. More precisely, whenever AE explained a large share of
aggregate productivity in the manufacturing sector in a given country, it also tended to explain a
large share of aggregate productivity in the service sector in that same country, and vice versa
(Figure 5). The estimated correlation coefficient between AE in services and manufacturing was
0.40, significantly different from zero at a 10 per cent confidence level. Sector-specific drivers
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are also likely to be important since we found that, for most countries, AE was larger in
manufacturing than in services. This finding suggests there might be some extra constraints in
the service sector that hinder the efficiency of resource allocation.

Services

Figure 5. Sectoral Correlation in Allocative Efficiency
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What Determines Productivity Growth?

One way to achieve higher levels of productivity is to make existing firms more productive since
this increases the within component of aggregate productivity. In this section, we study the
determinants of firm-level productivity growth in LAC. Two different set of variables affect
productivity growth. On one hand, growth can depend on a firm’s or firm owner’s individual
characteristics, as these can affect a firm’s capacity to innovate and absorb existing technology.
On the other hand, growth can depend on variables related to the environment in which a firm
operates, as institutions are likely to affect a firm’s behaviour. In this section, we explore the
relative importance of these variables in the manufacturing and service sectors.
5.1

Econometric Model

Our basic estimation follows an approach developed by Griffith, Redding, and Van Reenen
(2004). They presented a framework in which productivity growth can take place through new
discoveries and by imitating the discoveries of other firms. Griffith, et al. (2004) called the first
mechanism innovation and the second technology transfer. For the technology transfer
mechanism to exist, the technology recipient must experience a technology gap. To measure the
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potential for technology transfer, the authors used a productivity gap measure, which was
defined as the distance to the productivity frontier. The likely finding was that a higher distance
to the frontier would increase the potential for technology transfer. Griffith, et al.’s econometric
model was developed for a panel of industries. We developed an alternative version of their
model, which we estimated in our cross-section of firms.
As a starting point for the econometric model, we assumed a very general knowledge
production function where knowledge generation depends on firm-level characteristics
associated with internal creativity capabilities (Xijt) relevant for innovation. The technology
absorption component was assumed to be independent of the firm’s effort and could be therefore
thought of as a spillover effect.11 Furthermore, we assumed that productivity of a firm that was
not located that the productivity frontier (Pijt) was related to the productivity frontier according to
a standard autoregressive distributed lag relationship, where a firm’s productivity was cointegrated with productivity at the frontier.
More specifically,
ln

ln

ln

(4)

where Xijt are firm characteristics that are considered a priori related to innovation and
productivity level of a firm at the technological frontier.

is the

is the error term, which includes

country-specific fixed effects. Under the assumption of long-run homogeneity

1

,

Equation 4 has the following error correction representation:
ln

ln

ln

ln

ln

ln

(5)

Intuitively, the first two terms on the right-hand side of Equation 5 capture technology
spillovers. The first term, ∆ln

, allows productivity growth in the frontier to have a direct

effect on firm level productivity growth in non-frontier firms. The second term,
ln

⁄

, corresponds to the relative productivity of a non-frontier firm with regards to

the best practice in its sector, which can be interpreted as a measure of the size of the technology
gap. Therefore, the model allows the technology transfer mechanism to have a differential
impact on a firm’s productivity depending on their relative productivity. The parameter δ

11

In the Griffith, et al. (2004) model, the extent of technology transfer depended on R&D efforts. As we did not
have information on R&D efforts, we were forced to model technology absorption as independent of R&D efforts.
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captures this differential effect, while

captures the strength of the direct link between

productivity growth in non-frontier establishments and growth in the frontier.12
5.2

Results

In this subsection, we present the results of the estimation of Equation 5. Productivity growth
was measured as the difference in log sales per worker between 2007 and 2009. The set of
variables related to the firm’s innovative capacities (Xijt) included in the estimation were the log
level of employment, the percentage of full-time workers with at least a bachelor’s degree, as
well as dummies related to the firm’s age, whether the firm exports, if it is owned by foreigners,
and if it has its own website. The productivity of a firm at a frontier (

) was defined as the

productivity of a firm located at the top 5th percentile of the labour productivity distribution in a
given sector and country. Finally, we assumed that the error term (μijt) can be decomposed into a
country-sector fixed effect and a white noise process. The fixed effects were controlled using
country-sector dummies.
Our results indicate that both innovation and technology transfer are important to
understand firm-level productivity growth (Tables 5 and 6). In regards to innovative capacity, we
found that firms with a larger workforce tended to experience higher rates of productivity
growth, with the effect being larger in manufacturing than in services. We also found that a more
educated workforce increased productivity growth, as productivity growth was positively
correlated with the share of the firm’s workers that had at least a bachelor’s degree. These
findings might be related to the fact that larger firms and firms with a more educated workforce
have the potential to generate more knowledge, either through direct investment on R&D
activities or through learning-by-doing, which is beneficial for productivity growth. The other
firm characteristics considered did not show a significant effect on productivity growth in the
whole sample or across the different subsectors. This might be because they are not as directly
linked to the firm’s innovative capacities.
We also found evidence of productivity spillovers. More specifically, we found that firms
operating in sectors where the productivity frontier grew at a faster rate also grew at a faster rate.
This spillover effect was observed in manufacturing and services, and we did not find evidence
12

This model assumes that the steady state of the industry may be characterized by a continuum of plants operating
with different levels of relative productivity even in the long run. More specifically, in the long run, plants do not
converge to a common minimum unit cost (as it is assumed in the standard neoclassical microeconomics
textbooks) but to their own minimum unit cost, which depends on firm characteristics (Xijt), a priori related with
firm internal innovation capacities, such as size, age, integration in international markets, and foreign ownership.
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of significant differences in the extent of spillover across sectors. Nevertheless, the spillover
effects seemed small compared to those reported by Griffith, et al. (2004) for a sample of
industries in 12 OECD countries. They found a spillover effect of 66.9 per cent within a year.
Our results indicate a 14 per cent spillover.13
Table 5. Productivity Growth Model
Full sample
Coefficient
SE
Coefficient
SE
Relative productivity
-14.296*** 0.79 -14.589***
0.92
Productivity growth frontier
0.279*** 0.08
0.161***
0.05
Employment (2007)
3.049***
0.35
Young firm (<10 years)
1.146
0.89
Export firm (>10%)
2.064
1.28
Firms owned by foreigners (>50%)
3.473*
2.05
Firm has own website
3.317***
0.93
% full-time workers with at least a bachelor’s
10.379***
2.31
Constant
-25.500*** 1.33 -40.928***
2.71
Country-sector fixed effects
Yes
Yes
R-squared
0.209
0.238
N
10,341
9,326

13

Services only
Manufacturing only
Coefficient SE
Coefficient
SE
-11.828***
1.19
-16.202*** 1.19
0.111***
0.04
0.381** 0.15
2.041***
0.46
3.724*** 0.47
1.186
1.06
1.141 1.34
0.664
1.66
2.258 1.55
3.82
2.45
3.144
3
1.877
1.37
4.407*** 1.24
7.138**
2.93
14.072*** 3.55
-29.961***
2.65
-47.480*** 3.88
Yes
Yes
0.203
0.259
3,557
5,769

Results are not comparable as Griffith, et al. (2004) used a sector-level TFP measure of productivity, while we
used a sales-per-worker measure. The model specification is also different.
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Table 6. Productivity Growth model per Sector of Activity

Relative productivity
Productivity growth frontier
Employment 2006 (log)
Young firm (<10 years)
Export firm (>10%)
Firms owned by foreigners
(>50%)
Firm has own website
% FT workers with at least
bachelor’s
Constant
Country-sector fixed effects
R-squared
N

High-tech
Coefficient
SE
-15.504***
2.44
0.889***
0.13
3.770***
0.91
2.208
3.43
-0.309
3.01

Low-tech
Coefficient
SE
-16.453***
1.36
0.359***
0.15
3.675***
0.53
0.913
1.42
3.290*
1.79

Traditional services
Coefficient
SE
-12.084***
1.35
0.081*
0.05
2.187***
0.51
0.594
1.13
0.643
1.92

KIBS
Coefficient
-10.126***
0.347**
1.095
4.712
0.074

SE
1.98
0.14
0.77
3.3
3.72

13.377

8.23

-1.162

2.51

3.506

2.62

3.923

6.32

5.131

3.84

4.317***

1.26

2.245

1.52

-1.091

2.58

8.092

5.63

16.157***

4.42

8.421**

3.53

2.394

4.59

8.7

-47.070***
Yes
0.279
4,577

4.29

-31.118***
Yes
0.200
3,029

3.05

-46.715***
Yes
0.206
1,192

-19.636*** 3.24
Yes
0.251
528

We also found that firms that were further away from the technological frontier tended to
show higher productivity growth than firms that were closer to the frontier. This differential
effect on technology absorption led to a convergence of productivity across firms. The speed of
this convergence was higher in manufacturing than in services, but the process seemed to be
slow. Our estimates indicated that a 10 basis points drop in relative productivity only increased
the growth rate in a three-year period by 1.07 basis points.14 We also found that this convergence
process was slower in services, particularly in traditional services.
Even though the sizes of the spillover and convergence effects tended to be low in the
region, we found a large variation in the size of these effects across countries. When we reestimated Equation 5 interacting country dummies with relative productivity and productivity
frontier growth, we obtained a large variation in the marginal effects of the variables (Figures 6
and 7). These variations suggest that institutions might affect firm-level productivity growth.
To assess whether the quality of the country’s business environment affects the size of the
spillover and convergence effects, we regressed the marginal effects on a constant and an index of
the quality of the business environment. We found that the correlations of the quality of the business

14

Griffith, et al. (2004), using a measure of a log TFP difference as a measure of relative productivity, estimated
that, in OECD countries, a 10 basis points drop in relative productivity increased the growth rate in the following
year by 0.8 basis points.
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environment and the size of these effects were not statistically significant.15 This might be related to
the fact that there is not enough variation in business climate across countries in the region.
Figure 6. Spill-over Effects
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Note: The values of the vertical axis are the sum of the coefficient on productivity frontier growth and the
interaction term of the country dummy and productivity frontier growth.

Figure 7. Regional Average of Convergence Speed
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For frontier growth, when we regressed the country-specific marginal effects on a constant and a doing-business
index, we found a coefficient of −2.9 in services, with a standard error of 3.9. For manufacturing, the coefficient
was −6.1 and the standard error, 4.7. For relative productivity, the coefficients in services and manufacturing were
−12.1 and −0.1, respectively, with standard errors of 57.5 and 20. We ran a similar regression using the economic
freedom index and results were qualitatively similar.
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6.

What Determines Employment Growth?

In the previous section, we discussed whether a better business environment fostered
productivity growth, thus leading to a higher within component of aggregate productivity. In this
section, we explore whether a better business environment also improves the second component
of aggregate productivity, namely the between component. To look at this issue, we explored
what determines employment growth. As mentioned above, the between component of
productivity measures the co-movements of productivity and firm size in cross sectional data.
For this relationship to emerge, we would expect more productive firms to show more rapid
employment growth than less productive firms. We tested this hypothesis.
6.1

Econometric Model

To study what determines employment growth, we followed a strategy similar to that used by
Evans (1987). The model starts from recognizing that the firm size (Sijt), as measured by the
number of employees, equals the number of employees last period (Sijt-1) plus the growth in
employment. More specifically,
∙
where

(6)

∙ is a function that equals one plus the employment growth rate and μijt is the error term.

Taking logs of Equation 6, we obtain our baseline estimating equation, namely,
ln
where

ln

ln

∙

(7)

is a logarithmic of the error term.
In order to estimate Equation 7, we needed to establish which determinants to include in

the growth function

∙ . To that end, we considered the variables with the most attention in the

literature on firm growth. These variables can be grouped into three sets of characteristics: the
firm, the firm owner, and the environment in which the firm operates.
For the firm’s characteristics, we focused on the two with the most attention in the
literature on firm growth: size and age. A number of theories either assume or imply that firm
growth is independent of firm size (Lucas, 1978; Jovanovic, 1982). This is usually referred to as
Gibrat’s law.16 The debate in the literature on whether Gibrat’s law holds in actual data is still
ongoing. While some studies suggest a negative relationship between size and employment
16

See Sutton (1997) for an excellent literature review of Gibrat’s Law.
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growth (Birch, 1979; Neumark, Wall, and Zhang, 2011), others suggest no systematic
relationship between these variables (Haltiwanger, Jarmin, and Miranda, 2013). The relationship
between age and employment growth seems to be less controversial. Theoretical models tend to
predict higher employment growth when a firm is young. The negative relationship usually
reflects a Bayesian learning process, either about productivity type (Jovanovic, 1982) or about
demand (Foster, Haltiwanger, and Syverson, 2012). This prediction has been confirmed in
empirical studies (Evans, 1987; Haltiwanger, Jarmin, and Miranda, 2013).
For firm owner’s characteristics, the theoretical literature has emphasized the role of
managerial abilities in determining the optimal size of a firm (Lucas, 1978; Cagetti and De
Nardi, 2006). As long as labour market frictions prevent firms from instantaneously reaching
optimal size, managerial talent has the potential to affect firm growth. Despite the emphasis on
managerial capacity, the empirical literature has faced difficulties determining the importance of
this variable, as managerial ability is hard to measure. Some recent experimental studies in
developing countries have shown that improving managerial capacities leads to better
performance (Bloom, Eifert, Mahajan, McKenzie, and Roberts, 2013).
Finally, there is also literature regarding the context in which a firm operates. The
empirical literature has shown that job creation and destruction are sensitive to the business cycle
as well as sectoral and idiosyncratic shocks (Davis and Haltiwanger, 1992). The literature also
emphasizes the role of institutions in general, and labour market institutions in particular, in job
creation (Nickell and Layard, 1999).
As mentioned earlier, our main variable of interest is whether employment growth is
higher for more productive firms. A firm’s productivity is an endogenous variable that might be
affected by variables in any of the three sets of characteristics; however, it is likely to be a
relevant variable in explaining employment growth. Theoretical models of labour friction, such
as Mortensen and Pissarides (1994), tend to predict that firms with higher productivity and
unfilled vacancies search for workers, resulting in higher employment growth for those firms.
Having identified from the theoretical and empirical literature the main determinants of
employment growth, we estimated the following reduced-form equation17

17

This specification corresponds to a first order Taylor expansion of Equation 7, assuming the effects of the
different groups of determinants on employment growth are independent.
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ln

ln

ln
ln

where

ln

∑

ln

ln

∑

stands for the number of employees;

(8)
is the firm’s age; and

refers to the set of variables related to managerial abilities, and

and

is productivity.
are variables

related to sector and country characteristics.
6.2

Results

In this subsection, we present the results of the estimation Equation 8. Employment growth is
measured as the log difference of full-time workers between 2007 and 2009. The variables
related to the managerial abilities (Xijt) included in the estimation were the percentage of fulltime workers with at least a bachelor’s degree, whether the firm exports, if it is owned by
foreigners, and if it has its own website. Finally, we assumed that the error term (

) can be

decomposed into a sector-fixed effect, a country-fixed effect, and a white noise process. Results
should be interpreted carefully because of the sample selection problem. Only firms that have
survived for at least three years were used in the estimation sample, so results are not
representative of the universe of firms.
Our results suggest that firm and firm owner characteristics matter in determining
employment growth. In regards to firm characteristics, we found that large firms tended to show
lower employment growth than small firms, and that small young firms tended to grow more
rapidly than older firms (Table 7, rows 3 and 4). We found that these effects were quantitatively
larger in manufacturing than in services (Table 8). Not many significant differences emerged
regarding the effects of these characteristics on the growth of firms in KIBS and traditional
services, except firm age (Table 8). Young firms tended to grow much more rapidly in traditional
services.
For firm owner’s characteristics, we found that firms owned by foreigners and firms with
a website tended to grow at a higher rate. We found that these effects were quantitatively larger
in manufacturing than in services, with foreign ownership not having a significant effect on
employment growth in the traditional service sector. Firms with a higher percentage of workers
with at least a bachelor degree grew more slowly in traditional and low-tech services. In
manufacturing, the effect was also negative but insignificant. In the high-tech and KIBS sectors,
the effect was positive but insignificant.
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Table 7. Employment Growth Model (full sample)
Full sample

Services only

Manufacturing
only

Coefficient

SE

Coefficient

SE

Coefficient

SE

Coefficient

SE

2.901***

0.3

3.376***

0.33

2.637***

0.49

3.788***

0.43

Employment (2007) (log)

−3.211***

0.27

−2.132***

0.33

−3.948***

0.36

Young firm (<10 years)

10.418***

1.77

9.401***

2.75

12.525***

2.18

Employment × young firms

−2.833***

0.56

−2.720**

0.92

−3.317***

0.66

0.426

0.62

−1.192

0.94

1.186

0.73

1.807**

0.84

−0.6

1.18

3.463**

1.14

4.200***

0.53

3.460***

0.8

4.794***

0.68

−1.727

1.61

−1.866

2.33

−1.109

2.08

−23.177***

3.21

−18.453***

5.32

−25.230***

4.01

Labour productivity (2007)
(log)

Export firm (>10%)
Firms owned by foreigners (>50%)
Firm has own website
% FT workers with at least bachelor’s
Constant
Country-sector fixed effects

−25.783***

3.18

Yes

Yes

Yes

Yes

R-squared

0.118

0.168

0.143

0.209

N

10,996

10,929

3,744

6,155

Table 8. Employment Growth Model (sectors)
High-tech
Coefficient
Labour productivity (2007)

Low-tech
SE

Coefficient

Traditional
services

KIBS
SE

Coefficient

SE

Coefficient

SE

3.163***

0.75

3.984***

0.5

1.560**

0.76

2.793***

0.56

Employment (2007)

−3.033***

0.68

−4.193***

0.42

−2.391***

0.65

−2.078***

0.38

Young firm (<10 years)

16.832***

4.87

11.575***

2.38

3.166

3.2

10.793***

3.36

Employment × Young Firms

−5.538***

1.53

−2.829***

0.72

−1.933*

1.08

−2.928***

1.12

Export firm (>10%)

0.683

1.32

1.359

0.87

−1.301

2.59

−1.253

0.92

Firms owned by foreigners
(>50%)

3.972

2.64

3.215**

1.24

4.394

3.62

−1.47

1.22

4.296**

1.59

4.984***

0.76

4.607**

1.49

3.337***

0.87

2.681

2.51

−3.007

2.77

3.7

3.53

−3.372

2.81

−21.589**

6.94

−26.560***

4.64

−5.943

7.96

−20.546**

6.06

Firm has own website
% FT workers with at least
bachelor’s
Constant
Country-sector fixed effects

Yes

Yes

Yes

Yes

R-squared

0.216

0.207

0.213

0.13

N

1,346

4,809

662

3,112

In regards to the effect of productivity on employment growth, our results were consistent
with the hypothesis that more productive firms tend to grow more rapidly than less productive
firms (Table 7). But we found that the effect of productivity on employment was quantitatively
small. Results for the full sample in row 1 of Table 7 imply that, given two firms in the same
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country and the same sector with the same observable characteristics except that one is a log
point more productive than the other, the former would experience growth in employment in the
three following years just 3.4 basis points higher than the latter. We also found that the effect of
productivity on employment growth was particularly small in services, with an effect 1.5 basis
points lower. Our point estimates also indicated that the effect was the smallest in KIBS
(Table 8), but as the effect was imprecisely estimated because of the small sample size, we could
not reject the possibility that the effect in KIBS was the same as in traditional services. These
results seem consistent with our descriptive findings, discussed in Section 4, suggesting that
allocative efficiency does not play an important role in LAC.
Even though the effect of productivity on employment growth was small, we found
evidence that there is a large variation in this effect across countries. When we re-estimated
Equation 8 interacting country dummies with lagged productivity, we obtained a large variation
in the marginal effects of the variables (Figure 8). These variations suggested that country
institutions might affect allocative efficiency.
As above, we tried to assess whether the quality of the country’s business environment
affected the rewards of frontier growth and productivity backwardness. To explore this
possibility, we regressed the marginal effect on a constant and an index of the quality of the
business environment. We found that the correlations were not statistically significant.18 This
might be related to the fact that there is not enough variation in business climate across countries
in the region.

18

For frontier growth, when we regressed the country-specific marginal effects on a constant and a doing business
index, we found a negative coefficient of 4.1 in services, with a standard error of 6.1. For manufacturing, the
coefficient was 7.6 and the standard error, 11.6. We also ran a similar regression using the economic freedom
index and results were qualitatively similar.
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Figure 8. Rewards to Productivity in 2007 per Country
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7.

Conclusions

This paper shows that the low productivity levels observed in LAC are the result of low average
productivity at individual firms and a poor allocation of workers across firms. Even if these
problems are present in both the manufacturing and service sectors, they are more acute in the
latter. We also show that there are large differences in the severity of these problems across
countries in the region.
This paper also sheds some light on the determinants of productivity and employment
growth, and the evidence suggests that institutions might matter, as the size of different effects
varied substantially across countries in the region. Future research should undertake a more
detailed analysis of how firms innovate in the manufacturing and service sectors and how these
processes are affected by institutions. Such analysis could unveil why firm characteristics and the
economic environment have differential effects on productivity and employment growth in the
manufacturing and service sectors. It could also detect key constraints to the innovation process,
something crucial for policy design.
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Appendix 1. The Enterprise Surveys
A typical ES is a firm-level survey of a representative sample of an economy’s private sector. The
World Bank has been conducting ES since 2000 for key manufacturing and service sectors in
every region of the world. The ES cover a broad range of business environment topics, including
access to finance, corruption, infrastructure, crime, competition, and performance measures.
Enterprise Surveys in Latin America are jointly funded with the IDB, and surveys in the
Caribbean are jointly funded with IDB and COMPETE Caribbean. These surveys includes the
following countries: Antigua, Argentina, Bahamas, Barbados, Belize, Bolivia, Brazil, Chile,
Colombia, Costa Rica, Dominica, Dominican Republic, Ecuador, El Salvador, Grenada,
Guatemala, Guyana, Honduras, Jamaica, Mexico, Nicaragua, Panama, Paraguay, Peru, St. Lucia,
St. Vincent and the Grenadines, Suriname, Trinidad and Tobago, Uruguay, and Venezuela.
The survey represents formal (registered) companies with 5 or more employees. Firms
with 100 per cent government/state ownership are not eligible to participate in an ES. The
sampling methodology for ES is stratified random sampling. The strata for ES are firm size,
business sector, and geographic region within a country. The firm size strata are 5–19 (small),
20–99 (medium), and 100+ employees (large). Enterprise Surveys oversample large firms.
Geographic regions within a country are selected based on which cities/regions collectively
contain the majority of economic activity.
The manufacturing and service sectors – the business sectors of interest – correspond to
ISIC codes 15–37, 45, 50–52, 55, 60–64, and 72 (ISIC Rev.3.1). Service firms include
construction, retail, wholesale, hotels, restaurants, transport, storage, communications, and IT.
Sector breakdown is usually manufacturing, retail, and other services. For larger economies,
specific manufacturing subsectors are selected as additional strata on the basis of employment,
value-added, and total number of establishments.
The sample size varies with the size of the economy. Typically between 1,200 and 1,800
interviews are conducted in larger economies, 360 interviews in medium-sized economies, and
150 in smaller economies. The survey is answered by business owners and top managers.
For further information, please visit the official Enterprise Survey web page:
http://www.enterprisesurveys.org.
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Appendix 2. Robustness Check
The following shows our assessment of the variance in our measure of labour productivity when
using valued-added (VA) per worker instead of total sales, which is a more typical measure of
labour productivity at an industry level. We estimated two measures of sales per worker in the
United States. The first used data from the 2007 Economic Census19, aggregated at economic
activity20 and size category21 levels, and the second used microdata from the Survey of Business
Owners 22 (2007). Value-added per worker was estimated using data from national accounts,
provided by the GGDC 10-Sector Database, for manufacturing and services sectors, for eight
LAC countries and the United States.
Table 9. Productivity Relative to the United States, for Selected LAC Countries
(manufacturing and services)
U.S. Economic Census &

National
Accounts
VA per worker
Country

Survey of Business Owners &

Enterprise Survey

Enterprise Survey

Sales per worker
(unweighted)*

Sales per worker
(weighted)*

Sales per worker
(unweighted)*

Sales per worker
(weighted)*

Manuf.

Service

Manuf.

Service

Manuf.

Service

Manuf.

Service

Manuf.

Service

Argentina

0.23

0.16

0.45

0.35

0.45

0.41

0.66

0.53

0.66

0.61

Bolivia

0.02

0.03

0.08

0.12

0.06

0.17

0.12

0.18

0.09

0.26

Brazil

0.17

0.11

0.22

0.17

0.22

0.12

0.32

0.26

0.32

0.18

Chile

0.25

0.19

0.52

0.46

0.61

0.52

0.76

0.69

0.88

0.79

Colombia

0.09

0.08

0.34

0.33

0.29

0.31

0.49

0.50

0.43

0.47

Costa Rica

0.14

0.17

0.19

0.21

0.19

0.17

0.27

0.31

0.28

0.25

Mexico

0.18

0.32

0.31

0.19

0.42

0.11

0.45

0.29

0.60

0.17

Peru

0.13

0.16

0.24

0.25

0.26

0.17

0.35

0.37

0.38

0.25

Average

0.15

0.15

0.29

0.26

0.31

0.25

0.43

0.39

0.46

0.37

*Refers to the use, or not, of the expansion factors of the Enterprise Survey.
Source: GGDC 10-Sector Database, ES 2010, U.S. Economic Census 2007, and SBO 2007.

Table 9 shows that, on average, for this sample of countries, manufacturing and services
represent the same proportion of U.S. productivity. For Argentina, Brazil, and Chile,
19

To make fully comparable sectors, we used concordance tables from NAICS 2007 to ISIC 3.1, provided for the
United States Census Bureau and the United Nations Statistics Division.
20
6-digit code of NAICS 2007.
21
Defined by the number of employees.
22
This database does not include information of publicly owned firms. These are normally the largest and more
productive firms of each country; therefore it is expected to obtain lower levels of productivity compared to those
obtained from Economic Census. Also, with this database is not possible to translate NAICS economic activities
to the corresponding ISIC 3.1 code. For this reason, definition of manufacturing and services sectors in LAC and
US, although similar, not necessarily involves same economic activities.
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manufacturing productivity is closer to the United States than the service sector. The opposite is
true for Costa Rica, Mexico, and Peru. Bolivia and Colombia show smaller differences between
the two sectors.
This relationship tends to be maintained when ES data is used, with the remarkable
exception of Mexico. Relative productivity is closer to that obtained using national accounts
when the ES data are unweighted. As we expected, values closer to the U.S. average productivity
were found when SBO data was used; nevertheless, the relationship between relative
productivity in manufacturing and services was maintained. Figure 9 presents the ratio of relative
productivity to the United States for manufacturing over services, using SBO and national
accounts data, for the different countries. If the relationship between relative productivity of
manufacturing and services, using both databases, is maintained, observations should be close to
the 45-degree line.
Figure 9. Scatter Plot Ratio of Relative Productivity of Manufacturing over Services,
National Accounts vs. SBO
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Source: Authors’ elaboration using data from GGDC 10-Sector Database, ES 2010 and SBO 2007.

Estimations of relative productivity constructed with data from the ES seem to be
consistent with the relationships found using national accounts data.
When the service sector was disaggregated, we found that the transport and
communication sector had relative productivity levels similar to or higher than the manufacturing
34

sector. Furthermore, the wholesale, retail and hotel, and particularly, the construction sectors
were far below those relative productivity levels. Either way, these findings should be treated
carefully. Table 10 shows that, as the sample size used for comparisons decreased (i.e., working
with subsectors), the variability of the results of comparing ES with the national accounts
productivity measures increased.
Table 10. Ratio of Relative Productivity of Manufacturing over Different Service Sectors
National Accounts

Country

ES - US Economic Census

ES - SBO

Wholesale,
Transport &
Wholesale,
Transport &
Wholesale,
Transport &
Construction Retail & Hotel Telecomm.
Construction Retail & Hotel Telecomm.
Construction Retail & Hotel Telecomm.

Argentina

1.84

1.39

1.52

1.03

1.41

1.71

1.44

1.50

1.18

Bolivia

2.43

1.05

0.39

0.87

1.26

0.20

1.22

1.33

0.14

Brazil

0.89

2.36

1.45

4.51

1.25

0.91

6.32

1.32

0.62

Chile

0.99

1.74

1.38

1.29

1.24

1.29

1.81

1.31

0.88

Colombia

0.70

1.51

0.94

1.36

1.23

0.22

1.91

1.30

0.15

Costa Rica

1.24

0.82

0.75

1.02

0.99

0.54

1.43

1.04

0.37

Mexico

1.05

0.52

0.46

1.83

1.60

1.48

2.56

1.69

1.02

Peru

0.54

0.89

0.98

1.91

1.08

0.65

2.68

1.14

0.44

Average

1.21

1.28

0.98

1.73

1.26

0.87

2.42

1.33

0.60

Source: GGDC 10-Sector Database, ES 2010, U.S. Economic Census 2007, and SBO 2007.

These results suggest that, to obtain more robust results, it is necessary to work with the
largest sample sizes available. In order not to lose any useful data from smaller countries, it is
necessary to aggregate them into larger regions. In particular, the study in this paper worked with
data of the Caribbean countries aggregated as a whole region.
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