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Introduction

Although the post-conflict growth experience has been impressive in Mozambique since
1994, there is currently a need to focus on inclusive growth policies fostering broad-based
sustainable economic development and formal sector employment for a larger share of the
population. A top priority in the most recent poverty reduction strategy paper is the
promotion and expansion of export-oriented agro-industrial and labour-intensive
manufacturing activities, as these are areas associated with the greatest potential for
enhancing overall industrial productivity and creating new jobs.
The size of the manufacturing sector is relatively small and production is highly
concentrated in a few sectors. According to INE (2004), only 10 per cent of all registered
businesses are in manufacturing, and most of them are located in the two largest cities.
Most manufacturers source intermediates and raw materials from abroad, and the industrial
sector generally has a relatively low degree of sectoral linkages. This comes in combination
with the fact that very few manufacturing firms have entered foreign markets and only
about 10 per cent of the manufacturing enterprises have foreign ownership.
The central focus of this paper is to analyse the relationship between firm level productivity
and export participation in the Mozambican manufacturing sector, and Table 1 provides an
aggregate picture for the period 1999-2006.
Table 1: Data overview
1999/00

2000/01

2001/02

2002/03

2003/04

2004/05

2005/06

GDP (constant US$, mil.)

4249

4754

5173

5485

5918

6484

6893

Exports (% of GDP)

8.6

17.3

19.3

22.4

26.4

26.5

33.6

Manufacturing share (% of exports)

75.9

86.1

85.0

85.0

85.9

83.7

83.4

Sector - Five largest exporting sectors as % of total manufacturing exports)
Basic metals (ISIC 27)

23.1

64.5

53.3

64.6

71.7

72.0

72.0

Food and beverages (ISIC 15)

51.2

21.6

27.5

16.6

14.9

12.7

12.6

Tobacco (ISIC 16)

2.8

1.5

3.6

2.4

3.2

3.0

5.6

Textiles (ISIC 17)

9.7

2.9

2.5

4.3

2.3

4.1

2.4

Wood (ISIC 20)

5.2

2.0

2.6

1.8

2.6

2.2

1.8

Note: World Bank reported export numbers (% of GDP) are around five percentage points higher each year.
Source: INE documentos base (see, http://www.ine.gov.mz/)

Mozambique has seen impressive improvements in its export performance in the new
millennium, but this performance is due almost exclusively to exports produced by
megaprojects exploiting the country’s vast mineral resources. Excluding megaproject
exports, the contribution of the export sector to the Mozambican economy has been rather
modest and exporting manufacturing firms often have foreign ownership involvement.1
The lack of diversity in manufacturing exports has raised concerns about whether potential
1 In the sample 87 per cent of exporters have some share of foreign ownership.
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learning effects from exports have the necessary conditions for ‘spilling over’ to the
remaining economy.
What is the reason for the continued ‘under-development’ of the manufacturing sector in
Mozambique 20 years after the end of armed conflict? Recently, Krause and Kaufmann
(2011) reviewed the (few) central industrial policies in Mozambique. Arguing that a welldesigned and well-coordinated industrial policy is one of the most crucial instruments to
foster inclusive economic growth, they conclude that policies have lacked the necessary
vision and leadership. This has prevented the development of a policy mix aimed at both (i)
improving the overall competitive level of the nation and the general investment climate,
and (ii) providing specific targeted interventions to accelerate productivity growth and
enhance firm competitiveness.
According to Krause and Kaufmann (2011), it seems as if the Government of Mozambique
is taking past critique seriously in the new industrial strategy. However, behind the current
policy focus to improve firm level productivity by promoting and expanding exportoriented industries is the implicit assumption that (i) some kind of learning by exporting
(LBE) actually takes place, or at least will take place in the future, and (ii) there are
significant productivity spillover effects from exporters to the local industry. In this paper,
we exclusively focus on analysing the former assumption using firm level data from 1999 to
2006. As such, this paper aims to contribute to the discussion about whether LBE has
taken place in the past and whether it is likely to take place in the future. Under the new
policy shift/focus we might expect a very different type of export firm to emerge. Using
historical data with caution is therefore recommended, and in the following we will discuss
the conditions under which LBE may or may not take place using the most recent
Mozambican industrial data (IIM) from 2012 (DNEAP 2013).
Borrowing terminology from the literature on technology diffusion, LBE effects may come
from (i) knowledge flows from competitors (horizontal spillover effects), and/or (ii)
knowledge flows from customers (vertical spillover effect). As emphasized in Wagner
(2007), the competition (horizontal spillover) effect comes directly from the firm entering
international markets, observing best practice, and thereby being exposed to more intense
competition. Exporters therefore must improve efficiency faster than in firms that only sell
domestically in order to survive in foreign markets. The vertical spillover effect occurs as
foreign buyers may wish to improve process technology by providing product
designs/specifications and technical assistance. As highlighted in Clerides et al. (1998)
foreign customers may even transmit knowledge from other suppliers in order to increase
competitive pressure and lower costs/improve quality.
However, observing a positive association between firm level productivity and export
participation does not necessarily mean that LBE is taking place. This positive correlation
may be driven by self-selection of more productive firms into export markets, and entry
often comes at an extra cost (marketing, networking, licensing, administrative barriers etc.),
which the more productive/capable firms are most likely to cope with. Moreover, since
export markets are more competitive than domestic markets, it may also be harder for less
productive firms to enter in the first place. LBE and self-selection are not mutually
exclusive, and higher efficiency producers entering foreign markets may improve
productivity even faster than domestic firms post-entry.
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In this paper, we analyse the LBE hypothesis in the Mozambican context and seek to solve
the endogeneity problem introduced by self-selection by combining a generalized BlinderOaxaca (BO) approach with results from traditional matching techniques. Our results show
that very few manufacturing firms export, and export participation is highly persistent.
There is evidence supporting the LBE hypothesis and results suggest a significant export
premium of between 15 and 24 per cent, controlling for differences in observable
characteristics between exporters and non-exporters.
Section 2 provides a selective literature review of empirical studies. We focus on the LBE
hypothesis in Africa and available firm level productivity studies of the Mozambican
economy. Section 3 presents the data, Section 4 provides the empirical approach, and
Section 5 presents the results. Section 6 concludes.
2

Manufacturing productivity and export behaviour in Mozambique: a
selective literature review

The LBE literature is relatively developed and several survey papers have already
summarized existing results (most recently Wagner 2012). In the following, we summarize
LBE findings related to Sub-Saharan Africa (SSA).
Martins and Yang (2009) use a meta-analysis of 33 studies that address the LBE hypothesis
including three papers (Bigsten et al. 2004; Mengistae and Pattillo 2004; van Biesebroeck
2005) related to SSA. They conclude that the impact of exporting on productivity is higher
for developing than developed economies, and that the export effect tends to be higher the
first year that firms start exporting whereafter the effect diminishes.
More specifically, Mengistae and Pattillo (2004) analyse manufacturing firm level panel data
in Ethiopia, Ghana and Kenya and find an average total factor productivity (TFP) exporter
premium of 17 per cent, and that exporters tend to experience higher productivity growth
than non-exporters post-entry. They interpret the finding of higher premiums for direct
exporters that focus on markets outside the African region as being consistent with LBE
effects. Bigsten et al. (2004) study Cameroon, Ghana, Kenya and Zimbabwe and try to
disentangle the causal relationship between exporting and productivity using an estimation
approach similar to CLT. They carry out a simultaneous estimation of a dynamic
production function and a dynamic discrete choice model for the decision to export. They
also find support for the LBE hypothesis, although this is not well-determined in all
specifications. Van Biesebroeck (2005), studying Burundi, Cameroon, Côte d’Ivoire,
Ethiopia, Ghana, Kenya, Tanzania, Zambia and Zimbabwe, supports these results. Using
three different methodological approaches to handle the simultaneity between productivity
and export status (generalized method of moments (GMM), CLT as in Bigsten et al. 2004
and the semi-parametric Olley-Pakes estimator) he finds that exporters increase their
productivity advantage after entry into foreign markets, and all approaches produce an
estimate for the effect of exporting on productivity of between 25 per cent and 28 per cent.
In addition to the studies included in these surveys, we would like to highlight the work by
Bigsten and Gebreeyesus (2009) who study Ethiopia. They find support for both exporter
self-selection and LBE using a GMM approach (as in van Biesebroeck 2005) as well as a
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matching estimator to control for selection bias. Of the studies on SSA mentioned here,
Bigsten and Gebreeyesus (2009) is methodologically closest to the estimation approach
used in this paper.
Very few papers have studied the relationship between manufacturing exports and
productivity in the case of Mozambique and none have directly addressed the abovementioned biases due to self-selection of more productive firms into foreign markets. In
1998, the Confederation of Mozambican Business Associations in collaboration with the
World Bank undertook the first Regional Program on Enterprise Development (RPED)
study of 153 manufacturing enterprises. This study was followed by a survey of 193
enterprises in 2002 (87 of which were also interviewed in 1998) under the auspices of the
World Bank’s Investment Climate Assessment (ICA) (ICA 2003). These studies were the
first attempts to measure manufacturing performance and productivity at the firm level in
Mozambique. Using a cross-section stochastic frontier approach, they estimated average
technical efficiency at 0.38 with a relatively high standard deviation of 0.23, indicating that
many inefficient firms are able to survive in the manufacturing sector in Mozambique.
Moreover, exporting firms were relatively more efficient than non-exporters, whereas no
efficiency differences existed between 100 per cent domestically-owned firms and
enterprises with foreign capital/involvement.
Comparing these figures with the ones reported for other developing countries and
documented in Tybout (2000) shows that the efficiency dispersion is higher than observed
in several other developing countries. Moreover, according to RPED (1999) and ICA
(2003) Mozambique also lags behind in terms of absolute productivity, questioning the
regional competitiveness of the Mozambican manufacturing sector. Eifert, Gelb and
Ramachandran (2005) use cross-country firm level data (including the one described in ICA
2003) and study the period 2001 to 2004. They find Mozambican manufacturing
production efficiency to be the lowest among their sample of countries. They highlight that
productivity within Africa relates strongly to exports, but most SSA firms are simply not
productive/competitive enough to export manufactures and those firms that do are often
isolated from the host country economy. Mozambique is no exception and according to
Wood and Mayer (2001), its significant skill deficit and relative abundance in natural
resources condemns it to primary product exports for the near future.
However, several studies suggest that efficiency has improved in Mozambique since the
first generation ICAs. First, the follow-up study of the same Mozambican firms as in ICA
(2003) carried out by DNEAP (2006) suggests that capacity utilization has improved
significantly between 2003 and 2006. This could indicate that overall production efficiency
has improved during the period. While DNEAP (2006) carried out no formal productivity
analysis, these results suggest that exporters produce more efficiently than non-exporters.
However, these conclusions follow from very few export observations. Second, Jones
(2008) looks at productivity from a macroeconomic perspective by undertaking a growth
accounting exercise for Mozambique. He concludes that the annual average contribution of
TFP to post-war output growth was 23 per cent (or 1.4 percentage points). Changes in
TFP were largely driven by improvements in capacity utilization rates, and ‘deep’ TFP
growth was modest. Jones (2008) concludes that the change in TFP was dominated by
movements towards the production frontier, rather than by outward movements of the
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frontier itself. Third, Saxegaard (2008) (also using a macroeconomic framework) highlights
that learning spillovers from exporting must be limited since most manufacturing exports
have been focused on megaprojects with limited spillover effects to the remaining
economy.
Finally, using a qualitative interview approach, Warren (2010) explored factors shaping
technological patterns and dynamics in the Mozambican manufacturing sector (especially
the metalworking and chemicals sectors) and their relationship to enterprise performance.
His analysis reveals that the two industries in focus appear to be experiencing a process of
growing technological obsolescence, but that firms in export markets were less likely to
engage in production processes that were getting more and more simplified. However,
given the skill-level and technology at hand, firms (especially those with an export focus)
are producing relatively efficiently and improving productivity. He concludes that the
limited level of knowledge and simple production systems are insufficient to support a
process of sustained technology and industrial development.
3

Data overview

The data used in this paper combines five different enterprise surveys (containing
information for the years 1999 to 2006) with the INE enterprise census (CEMPRE), which
has 2002 as the base year.2 Using firm names and addresses, we were able to combine the
data sources. All firms included in the data have been observed at least twice during the
period 1999 to 2006. This criterion was selected in order to be able to check the
consistency of time-invariant characteristics and financial figures. Moreover, the survey
information on location, legal structure, sector, firm age and size, financial information, an
indicator variable regarding export, and constraints facing firms were made comparable
over time.
In some cases, the surveys overlap. The information was compared and in the few cases
where the answers differ, we relied on the survey, which was carried out closest to the
desired year. For example, in the case of financial information KPMG is often superior to
the other data sources since it only asks the firms about previous year financial numbers,
whereas for example ICA 2009 report numbers referring to the years 2003 and 2006 (that
requires recollection three to six years back in time).
All surveys have detailed financial accounts information and some of the surveys and the
census cover agricultural (primary), manufacturing and industry (secondary), and service
sector (tertiary) firms. In this paper, we focus exclusively on the manufacturing sector (ISIC
15 – ISIC 37). In the analyses, we operate with a sample of 755 observations for 275 firms.
In addition to the above mentioned survey data we also obtained information from the
most recent enterprise survey in Mozambique (DNEAP 2013). However, due to a different
sampling strategy and limited financial information on re-surveyed firms, in what follows
we only use the IIM 2012 data to support or question the main findings obtained using
1999-2006 information.
2 The five surveys are: ICA (2003), DNEAP (2006), INE (2006), ICA (2009) and KPMG (various years).
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The surveys in combination provide the information necessary to analyse the LBE
hypothesis. Table 2 provides summary statistics by export status of the variables considered
in the subsequent analysis. We use real revenue as our output measure. Real capital stock is
measured as the end-period capital stock book value. Material inputs include all indirect
costs plus raw material costs. All figures have been deflated by a GDP deflator. Ideally, we
would have preferred sector level deflators and variable-specific deflators. However,
producer price indices and investment/capital deflators are not available in the
Mozambican case. Behind the numbers reported for the sample we have an: (i) average
number of employees of 73, confirming that the average firm is relatively large in this
sample as compared to the firm ‘population’ average according to the CEMPRE (INE
2004), (ii) average capital-revenue relationship to be 1.45, and (iii) average real revenue per
employee of 402,161 MZN.
Table 2: Summary statistics by export status
All

Exporters

Non-exporters

Mean

Std. dev.

Mean

Std. dev.

Mean

Std. dev.

Share of firm exporting

0.166

0.372

1.000

0.000

0.000

0.000

Real revenue (million MTN)

111.8

954.8

545.2

2291.7

25.9

113.4

Real capital (million MTN)

227.2

2362.1

1239.6

5711.8

26.4

112.8

Real intermediates (million MTN)

78.1

622.0

368.8

1484.9

20.4

94.5

Labour productivity (log)

11.6

1.4

12.8

1.4

11.3

1.3

Employees

72.6

158.3

171.1

243.5

53.1

126.7

0.297

0.457

0.016

0.126

0.352

0.478

Share

Small (less than 10 employees)

Share

Medium (10 to 99 employees)

0.552

0.498

0.552

0.499

0.552

0.498

Share

Large (100 employees and above)

0.151

0.358

0.432

0.497

0.095

0.294

Firm age (year of establishment)

1987.5

13.8

1980.4

17.9

1988.9

12.4

Share 0-10 years old

0.252

0.434

0.168

0.375

0.268

0.443

Share 11-20 years old

0.400

0.490

0.368

0.484

0.406

0.492

Share above 20 years old

0.348

0.477

0.464

0.501

0.325

0.469

Revenue growth (#1)

0.298

1.496

0.757

2.593

0.105

0.502

Employment growth (#1)

0.050

0.406

0.108

0.458

0.026

0.380

Revenue per employee growth (#1)

0.303

1.527

0.692

2.625

0.140

0.591

Legal status (Sole proprietorship = 1, Other = 0)

0.420

0.494

0.096

0.296

0.484

0.500

Location (Maputo = 1, Other = 0)

0.833

0.373

0.760

0.429

0.848

0.360

Food processing (ISIC 15)

0.260

0.439

0.304

0.462

0.251

0.434

Textiles, garments, footwear etc. (ISIC 17, 18 & 19)

0.142

0.349

0.096

0.296

0.151

0.358

Wood and furniture etc. (ISIC 20 & 36)

0.172

0.378

0.128

0.335

0.181

0.385

Non-metallic products etc. (ISIC 22, 24, 25 & 26)

0.131

0.338

0.208

0.408

0.116

0.320

Metal products, equipment and machinery etc. (ISIC 27, 28 & 29)

0.248

0.432

0.264

0.443

0.244

0.430

Electrical machinery and transport means etc. (ISIC 31, 34 & 35)

0.048

0.213

0.000

0.000

0.057

0.232

Total observations (firms in parenthesis)

755

(260)

125

(77)

630

(183)

Note: data covers the period 1999-2006. Years 2003 and 2006 are best covered with 245 and 231 observations, respectively. (#1)
Three year growth rates (2003 to 2006). Estimates based on 217 firm observations.
Source: authors’ calculations based on the described combined data.
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Most firms in the sample are rather old with an average establishment year of 1988.
Location of the firm may be a little misleading since most firms reported (83 per cent) their
headquarters as being in Maputo, while their main production facility may be located in
another province. Several of the firms considered are multi-product firms. Unfortunately,
we do not have information on which product contributes most to the firm’s overall
activity and several two-digit sectors have therefore been grouped together. An example is
ISIC 20 (wood) and ISIC 36 (furniture) – 17.2 per cent of the sample – where a typical case
is a carpenter that produces both products of wood and wood furniture. Similarly, ISIC 17
(textiles), ISIC 18 (garments) and ISIC 19 (footwear) – 14.2 per cent of the full sample –
are found to have many overlapping multi-product firms. Using the same reasoning firms
found in ISIC 27 (basic metals), ISIC 28 (fabricated metal products) and ISIC 29
(equipment and machinery) are added into one sector (24.8 per cent of the data
considered), as is electrical machinery (ISIC 31) and transport means (ISIC 34 and 35) – 4.8
per cent. The remaining sectors are grouped into a non-metallic product sector (13.1 per
cent). It consists of firms in publishing and printing (ISIC 22), chemicals (ISIC 24), rubber
(ISIC 25) and other non-metallic mineral products (ISIC 26).
Table 2 also provides summary statistics on some selected performance indicators: (a) real
revenue growth; (b) employment growth and (c) revenue per employee growth. The
reported figures are growth rates from 2003 to 2006 and have 217 firm observations. The
general picture emerging is rather positive. The firms considered have in three years
increased real revenue by 23.5 per cent on average, showing that the manufacturing sector
is maintaining its growth momentum (in terms of real revenue) as documented in RPED
(1999) and ICA (2003). The same picture emerges in terms of employment generation with
a three-year increase of on average 21 per cent, leaving rather modest increases in labour
productivity of 2.5 per cent. This result is contrary to that of RPED (1999) and ICA (2003)
which found very limited employment creation by Mozambican manufacturing sectors in
the late 1990s and the early millennium.
A main aim of this paper is to analyse whether firms in Mozambique become more
productive as they start exporting or if the positive correlation between export and firm
productivity is just a result of more efficient firms self-selecting into exporting. As
described in the literature review, previous papers provided a dynamic framework for
analysing these issues. The data available for Mozambique are limited by the fact that there
is no within-firm export participation variation observed. During the period 1999 to 2006,
firms sampled are either exporters or non-exporters; we do not observe any switchers. This
has implications for the empirical strategy chosen below.
4

Empirical framework

Our point of departure for analysing the LBE hypothesis is the traditional production
function approach. We use the following standard production function
β

β

K
M
Y 
K
M 
Yi ,t = Ait K itβ K N itβ N M itβ M    = Ait   N itβ K + β N + β M −1  
 N  i ,t
 N  it
 N  it

(1)
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Formulated in logarithms and using a difference specification (noting that
β n = β N + β K + β M − 1 and assuming that changes in the independent variables are
uncorrelated with production output levels in all periods) leads to
Δy i ,t = β n Δni ,t + β K Δk i ,t + β M Δmi ,t + Δa i ,t + Δη i ,t

(2)

where y is revenue per employee (labour productivity), n is number of employees (firm
size), k is log capital per employee (capital-intensity), and m is log intermediate inputs
(including raw materials) per employee (intermediate input intensity). TFP is represented by
a, and η is a serially uncorrelated residual capturing efficiency shocks, which we assume are
exogenous and unobservable by the firm.
The available data for Mozambique is characterized by the fact that all sampled exporters
have been exporting since they were established (born-global) and that none of the nonexporting firms have ever entered foreign markets, meaning that exp i ,t = exp i for all t. This
could suggest that entry costs are substantial. Consequently, producers do not begin to
export unless the present value of their expected future export profit stream is very large.
To avoid re-establishing costs (when times get better) firms might continue to export even
if net profits are negative for a period (Das, Roberts and Tybout 2007).
The born-global phenomenon is well-described in the management/business literature and
stands in contrast to the more established sequential international entry literature. Oviatt
and McDougall (1994) define an international new venture (a born-global) as a business
organization that from establishment seeks foreign markets. Born-globals or international
new venture firms are often not a distinct breed of firms, but the decision to
internationalize immediately after starting operation is highly influenced by the size of its
home market (Fan and Phan 2007). The born-global literature initially suggested that
knowledge-intensive firms were the most likely international new ventures, but recently the
phenomenon is also found in sectors that by most criteria would be regarded as very
traditional and not knowledge-intensive (Knight, Bell and McNaughton 2001).
In the absence of sufficient variation on export status, in the following, we consider
whether labour productivity growth has been higher for exporting firms as compared to
non-exporters. Assuming that changes in TFP are dependent on export participation
(thereby implicitly assuming that export participation is uncorrelated with Δη when
controlling for changes in inputs) and allowing for observed heterogeneity in TFP
(represented by ci ,t ) by including a set of indicator variables representing sector, legal
status, establishment year (age) and time we get
Δa i ,t = δexp i + ci ,t

(3)
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where exp is an indicator variable equal to one if the firm exports and zero otherwise.3
Substituting (3) into (2) yields the specification, which forms the basis for the econometric
test of a modified LBE hypothesis
Δy i ,t = β n Δni ,t + β K Δk i ,t + β M Δmi ,t + δexp i + ci ,t + Δη i ,t

(4)

where a positive and well determined δ would indicate support for the LBE hypothesis.
The methodological contribution of this paper is modest in the sense that we, based on
equation (4), combine the BO approach suggested by Aw and Hwang (1995) with the
recent literature using matching techniques (see Wagner 2007 for a survey) to cast light on
the LBE hypothesis. The regression-based BO estimator of counterfactual means
constitutes a propensity score reweighting estimator based upon a linear model for the
conditional odds of being treated (in this case participating in foreign markets). As
highlighted in Kline (2011) the estimator enjoys the status of a double robust estimator of
counterfactuals, as estimation is consistent if either the propensity score assumption or the
model for outcomes is correct. The BO estimator may be particularly relevant for these
data. This estimator is convenient in settings where few treated observations are available,
as estimation requires only that collinearity problems be absent among the controls.
The BO method (described in detail in Fortin et al. 2011) essentially identifies two
components of the unconditional labour productivity gap, i.e., the difference between
labour productivity of firms exporting and of firms not exporting, respectively. The first
component of the decomposition measures the importance of differences in observable
characteristics between exporters and non-exporters. Following the literature, we refer to
this component as the ‘characteristics effect’. The second component measures the
importance of differences in parameters for the two groups. This captures the variation in
the returns to the characteristics between exporters and non-exporters. In the following it
is denoted the ‘coefficient effect’ or the unexplained component. Algebraically, the labour
productivity gap between exporters and non-exporters can be described by the following
decomposition into two components where Δ is the expected labour productivity gap
given both the export-specific characteristics and coefficients

[

] [

]

Δ = E β EX ( LPiEX | X iEX ) − E β EX ( LPiN | X iN ) + E β EX ( LPiN | X iN ) − E β N ( LPiN | X iN ) =

[E

βN

]

( LPiEX | X iEX ) − E β N ( LPiN | X iN ) + E β EX ( LPiEX | X iEX ) − E β N ( LPiEX | X iEX )

(5)
Focusing on the first line, the first term in brackets on the right-hand side is the difference
in expected labour productivity for exporters (EX) and non-exporters (N) where the
expectation is evaluated under exporting firms parameters ( β EX ). This is the explained
component as it is extracting the importance of differences in endowments and weighing
these using the same weights (the exporters’ parameters). The second term in brackets is
the difference in expected labour productivity for non-exporters when the expectation is
3 Contrary to Bigsten et al. (2004) we hypothesize that changes (and not levels) in TFP depends on export
participation in line with the born-global hypothesis.
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evaluated under the exporters’ and the non-exporters’ parameters, respectively. This is the
unexplained component of the labour productivity gap.
The first line in the decomposition in (5) is formulated from the viewpoint of exporting
firms, which means that group differences in the characteristics are weighted by the
coefficients of exporting firms to determine the endowments effect. For the unexplained
component, the difference in expectations for the two different coefficient sets are
weighted by non-exporting firm characteristics, i.e. the coefficient effect measures the
change in expectations of the non-exporting firm outcome, if they had exporter
coefficients. In the second line, non-exporting and exporting firm coefficients and
determinants are simply interchanged, showing the standard result that different weighting
leads to different component estimates for a given average gap.
The BO weights may yield specification errors at particular control variable values.
However, such errors will induce bias only if they are correlated with outcomes in the
control sample. In the absence of prior knowledge of the propensity score, approximations
ought to be sought with respect to the propensity score (applying conventional matching
techniques) or the weights themselves (BO approach). Which approach removes more bias
in a misspecified environment will depend on the specifics of the true data-generating
process. In the following we therefore report results following a traditional BO
decomposition approach as well as nearest neighbor matching results following the
approach suggested by Abadie and Imbens (2002) and used in the LBE context in Bigsten
and Gebreeyesus (2009).
5

Results

First, we look at differences in characteristics between exporters and non-exporters using
an export participation specification as in Bigsten et al. (2004). Table 3 presents estimated
average marginal effects on the probability of exporting using both a contemporaneous
specification (Columns 1 and 2) and a lagged specification (Columns 3 and 4). This is to
ensure comparability with previous studies, which mix specification choices depending on
the data available. Sector indicators are included in Columns 2 and 4 and they are
significant as a group. Also included in Columns 2 and 4 are variables representing
location, legal structure and firm establishment year (age), which are all time-invariant
during the period under consideration. It is especially worth highlighting that firms located
in the capital Maputo are less likely to be exporters. Firm age and legal structure are
generally not good predictors of export participation, when controlling for differences in
labour productivity and the intensity of intermediates and capital.
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Table 3: Export participation

Employment
Labour productivity
Capital/labour ratio
Intermediate/labour ratio

Contemporanous specification

Lagged specification

1

2

3

4

0.062***

0.058***

0.074

0.115*

(2.99)

(2.56)

(1.34)

(1.69)

0.029

0.037

0.023

0.042

(1.03)

(1.45)

(0.34)

(0.60)

0.006

0.001

0.031

0.035

(0.45)

(0.05)

(0.76)

(0.79)

0.012

0.011

0.021

0.022

(0.52)

(0.54)

(0.43)

(0.47)

Time-invariant firm level controls

No

Yes

No

Yes

Time dummies included

Yes

Yes

Yes

Yes

Observations

755

755

260

260

Firms

275

275

91

91

F-stat joint significance (p-value)

0.01

0.00

0.20

0.07

R-squared

0.26

0.32

0.11

0.17

Note: dependent variable: indicator variable taking the value one if the firm exports, zero otherwise; probit
estimates, marginal effects; t-stats (reported in parenthesis) are heteroskedasticity (cluster) robust. *, **, ***
indicate significance at the 10%, 5% and 1% level, respectively.
Source: see Table 2.

In the export participation specification the coefficient on labour productivity is positive
but insignificant. Thus, the self-selection mechanism does not seem to be strong in the
data. However, given the fully persistent export data it is not possible to exploit the panel
structure and interpret results regarding the self-selection hypothesis as strongly as papers
following the Clerides et al. (1998) approach. The results are, however, in accordance with
findings in Bigsten et al. (2004) for Cameroon, Ghana, Kenya and Zimbabwe.
As in previous literature labour productivity is strongly correlated with intermediate use
and capital intensity, and a joint significance test (all coefficients zero) is rejected at the 10
per cent level, when including time-invariant firm controls. As in Bigsten et al. (2004) we
therefore conclude that the strong association between increases in labour productivity and
better utilization of intermediates and capital makes it difficult to identify direct efficiency
effects on exporting. Moreover, we interpret the strong/perfect export persistence and the
generally well-determined coefficient estimate on employment (firm size) as an indication
of fixed costs associated with exports in line with the story told by Roberts and Tybout
(1997).
Second, zooming in on the LBE hypothesis, we start in Column 1 in Table 4 with a
difference specification outlined in equation (4). The export indicator shows a welldetermined export effect, indicating that exporting firms have higher labour productivity
growth than non-exporting firms, even when controlling for changes in firm size and
intensity of intermediates and capital. Moreover, changes in firm size and the intensity of
intermediary use have the expected significant negative and positive coefficient estimates,
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respectively. Column 2 includes explanatory variables in both levels and differences, which
increases the well-determined coefficient estimate on the export indicator to 0.196.
Table 4: Labour productivity growth
1
Export
D.Employment (t)

2

0.185***

0.196***

0.567**

0.582**

(3.02)

(2.38)

(2.30)

-0.691***

-0.716***

-0.710***

-0.722***

(4.85)

(5.25)

(4.89)

(5.17)

-0.026

0.007

(1.07)

(0.29)

0.000

-0.015

0.003

-0.009

(0.00)

(0.05)

(0.06)

(0.19)

Capital/labour ratio (t-1)
D.Intermediate/labour ratio (t)

4

(3.30)

Employment (t-1)
D.Capital/labour ratio (t)

3

-0.021

-0.016

(0.65)

(0.48)

0.214***

0.226***

0.208***

0.219***

(3.19)

(3.49)

(3.17)

(3.43)

Intermediate/labour ratio (t-1)

0.029

0.025

(0.69)

(0.58)

Export*firm size interaction

-0.082*

-0.088*

(1.86)

(1.81)

Time-invariant firm level controls

Yes

Yes

Yes

Yes

Time dummies included

Yes

Yes

Yes

Yes

Observations

260

260

260

260

Firms

91

91

91

91

0.00

0.01

0.28

0.28

0.28

0.29

F-stat joint significance (p-value)
R-squared

Note: dependent variable: labour productivity GROWTH - difference specification; OLS estimates, t-stats (reported in
parenthesis) are heteroskedasticity (cluster) robust. *, **, *** indicate significance at the 10%, 5% and 1% level,
respectively.
Source: see Table 2.

Columns 3 and 4 in Table 4 includes an interaction term between the export indicator
variable and firm size, as larger firms may be more able to reap the benefits of
internationalization. Interaction of the export indicator variable with the continuous firm
size explanatory variable allows us to test whether the efficiency return to being a larger
firm is the same for exporters and non-exporters, allowing for a constant labour
productivity differential between exporters and non-exporters (which we already
documented to be the case). Table 4 thereby shows that we should expect different firm
size productivity effects (the interaction term is significant at the 10 per cent level) between
exporters and non-exporters. Notice, however, that negative learning effects in terms of
labour productivity growth will only start to kick in at a relatively high threshold level of
approximately 1,000 employees, which constitutes four of the exporting firms in the
sample. Moreover, a test of the joint significance of the export participation decision and
the size-export interaction (all coefficients zero) is rejected at the 1 per cent level.
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Table 5: Blinder-Oaxaca decomposition
Full sample (755 observations)
A: Only differences
(1)

B: Including levels
(2)

(3)

(4)

Difference

0.139**

0.139**

Characteristics (explained) effect

-0.069
(0.050)

(0.071)

(0.060)

(0.090)

Coefficients (unexplained) effect

0.208***

0.195***

0.216***

0.286***

(0.065)

(0.062)

(0.075)

(0.087)

Reference Group

Exporter

Non-exporter

Exporter

Non-exporter

coefficients

coefficients

coefficients

coefficients

(0.067)

(0.071)
-0.056

-0.077

-0.148

Note: dependent variable: labour productivity; BO decomposition; standard errors reported in parenthesis. *, **, ***
indicate significance at the 10%, 5% and 1% level, respectively.
Source: see Table 2.

In Table 5, we turn to the generalized BO decomposition, and report results using both
exporters’ and non-exporters’ firm coefficients as reference parameters. First, focusing on
the difference specification (Panel A) or the combined levels and difference specification
(Panel B) the unconditional difference in labour productivity growth (in logs) between
exporters and non-exporters is 0.139 (significant). The difference in labour productivity
growth between exporters and non-exporters is highly driven by the unexplained
component in the BO decomposition (in both panels). Moreover, the characteristics effect
is generally negative. This indicates that if the decision to participate in foreign markets
were done based on differences in observable characteristics, exporters would experience
lower labour productivity growth than non-exporters. The observation that exporters are
on average experiencing higher productivity growth is therefore driven by the unexplained
effect, a result that can be interpreted as being in favour of the LBE hypothesis, indicating
a significant exporter premium independent of specification choice.4
Comparisons between OLS, nearest neighbor matching (see Abadie and Imbens 2002 for
details) and BO decomposition estimates are summarized in Table 6. There is strong
support for the LBE hypothesis independent of estimator and specification choice (levels
or differences), and overall, the coefficient estimates suggest a significant export premium
(on labour productivity growth) [100*(exp( δ )-1)] of between 15.8 and 24.1 per cent.

4 Kline (2011) shows that the classical BO decomposition is equivalent to a reweighting impact estimator in
which the odds of treatment is a linear function of the control variables (in contrast to the more widespread
procedure in which the propensity scores, or the odds, are estimated by a logit or probit model).
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Table 6: Learning by exporting, summary of results
A: Only differences
Simple

OLS

NN

BO

Effect

0.139*

0.185***

0.147*

0.208***

t-stat

(1.84)

(3.30)

(1.85)

(3.21)

B: Including levels
Simple

OLS

NN

BO

Effect

0.139*

0.196***

0.216***

0.216***

t-stat

(1.84)

(3.02)

(2.80)

(2.86)

Note: see Tables 5 for details on the OLS and BO. NN refers to the average treatment effect of the treated (ATT)
using bias corrected nearest neighbour matching (4 matches per observation). t-values (reported in parenthesis)
are heteroskedasticity robust. *, **, *** indicate significance at the 10%, 5% and 1% level, respectively.
Estimations done using the NN match command in Stata (Abadie et al. 2004).
Source: see Table 2.

According to the study by The International Study Group on Exports and Productivity
(ISGEP 2008) the high export premium identified in Mozambique is not surprising, since
the export productivity premium tend to increase with low export participation rates and
low institutional quality (in terms of regulatory environment and government
effectiveness). Moreover, several studies have found that firms exporting to relatively
distant markets are more likely to experience spillovers leading to improvements in
productivity. Although our data cannot confirm this quantitatively (missing data), a web
search in September 2012 (21 exporters out of 29 identified) combined with information
from the most recent enterprise survey (10 exporters out of 29 identified) may help shed
some light on this. We do find that firms exporting to markets that are more distant have a
larger engagement in exporting (a larger share of firms total revenue comes from export
when serving the EU) and may thereby be more prone to spillovers from exporting.
However, only half of the exporters have the EU as their main export destination, whereas
the remaining half serves the SSA region (SADC), and we find no immediate differences in
efficiency between exporting to SADC or the EU (not reported).
Finally, the recent enterprise survey IIM 2012 survey (DNEAP 2013) confirms that very
few Mozambican manufacturing firms export. In the sample of 761 manufacturing
companies, only 22 (or 3 per cent) are exporters. This low export participation rate
suggests, although we find well-determined productivity effects of exporting, that there is
an overall limited efficiency effect on the manufacturing sector, especially if local
downstream and upstream spillover effects are negligible (as one expects in thin markets).
However, exporter characteristics are slowly starting to change. Exporters are ‘moving
away’ from the born-global phenomenon (six firms out of the 22 exporters started out as
serving domestic markets only but have recently moved into international markets). This
could suggest that foreign market entry barriers are reducing. Moreover, although exporters
seem to remain in the food, wood and metal sectors, we do observe changes in export
destination to include Asia, where especially China has entered as a main export market.
The big question is therefore: Why do so few Mozambican manufacturing firms export,
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given the positive effects it can have on exporters’ performance? Qualitative information
from the IIM (2012) on non-exporters seeking new markets suggests that a ‘lack of
knowledge of potential markets’ is the most serious constraint for international market
entry. This suggests that the Mozambican Export Promotion Institute could play an
important role in overcoming this substantial information deficit for potential Mozambican
exporters.
6

Conclusion

The Mozambican economy is one of the fastest growing economies in the world. However,
the manufacturing sector is currently finding it difficult to keep up with the growth pace of
the rest of the economy. It therefore remains relatively small (employs fewer than 3 per
cent of the labour force), production is highly concentrated in a few sectors and very few
manufacturing firms have entered foreign markets. The lack of focused and well-designed
industrial policies has been cited as one of the main reasons for the observed low level of
development of manufacturing, and especially the lack of policies designed to improve
competitiveness and efficiency of targeted manufacturing sectors has been criticized.
The Mozambican government has recently recognized the necessity of re-developing the
manufacturing sector and initiatives have focused on improving firm level productivity by
promoting and expanding export-oriented industries under the implicit assumption that
LBE takes place. In this paper, we exclusively focused on analysing the LBE assumption in
the Mozambican context using a unique firm level data set from 1999 to 2006. We have
analysed the LBE hypothesis and addressed the endogeneity problem introduced by selfselection by combining a generalized BO approach with results from traditional matching
techniques. Results reveal that very few manufacturing firms export, and that exporters
tend to be born-global. The difficulty in addressing a selection when there is no variation in
export status led us to using a BO decomposition approach, resulting in support of the
LBE hypothesis, where the export premium was found to be between 15 and 24 per cent,
controlling for differences in observable characteristics between exporters and nonexporters.
Mozambique remains a poor country and exports clearly need to increase in order to
generate much needed foreign currency and underpin continued growth. Based on our
results it would also appear that policies to strengthen exporting (such as addressing the
information deficit) could have an added benefit through potentially important learning
effects. While the size of such effects cannot be expected to be of significant dimension in
the immediate future they may nevertheless gradually become more important as
Mozambique puts in place an effective package of industrial policies and new forms of
exporting firms emerge.
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Appendix
Table A: Two-digit manufacturing sectors (ISIC classification)
Sector 15:

Food products and beverages

Sector 16:

Tobacco

Sector 17:

Textiles

Sector 18:

Garments and apparel

Sector 19:

Leather, luggage, handbags and footwear

Sector 20:

Wood and of products of wood and cork

Sector 21:

Paper and paper products

Sector 22:

Publishing, printing and reproduction of recorded media

Sector 23:

Coke oven products and refined petroleum

Sector 24:

Chemicals and chemical products

Sector 25:

Rubber and plastic products

Sector 26:

Other non-metallic mineral products

Sector 27:

Basic metals

Sector 28:

Fabricated metal products, except machinery and equipment

Sector 29:

Equipment and machinery

Sector 30:

Office, accounting and computing machinery

Sector 31:

Electrical machinery and apparatus

Sector 32:

Television and communication equipment and apparatus

Sector 33:

Medical precision and optical instruments, watches and clocks

Sector 34:

Motor vehicles, trailers and semi-trailers

Sector 35:

Other transport means

Sector 36:

Furniture

Sector 37:

Recycling

Note: Several of the firms considered are multi-product firms. Unfortunately, we do not have information on
which product that contributes most to the firms overall activity and several two-digit sectors have therefore
been grouped together: ISIC 20 (wood) and ISIC 36 (furniture), where a typical case is a carpenter that
produces both products of wood and wood furniture. Similarly, ISIC 17 (textiles), ISIC 18 (garments) and
ISIC 19 (footwear) are found to have many overlapping multi-product firms. Using the same reasoning
firms found in ISIC 27 (basic metals), ISIC 28 (fabricated metal products) and ISIC 29 (equipment and
machinery) are added into one sector, as is electrical machinery (ISIC 31) and transport means (ISIC 34
and 35). The remaining sectors are grouped into a non-metallic product sector and consist of firms in
publishing and printing (ISIC 22), chemicals (ISIC 24), rubber (ISIC 25) and other non-metallic mineral
products (ISIC 26).
Source: UNStats (https://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=2&Lg=1&Co=D).
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