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Executive summary

This study examines the role of Development Finance Institutions (DFls) in generating jobs,
increasing labour productivity and promoting structural transformation. The paper first argues that
job creation, productivity and structural change are the main development challenges for low
income countries at present and DFIs have begun to acknowledge this. It then suggests ways in
which the operations of DFls affect employment creation and structural change, both through static
(additionality and composition) and dynamic (through linkages and technical change) effects. The
exposure of DFls has increased significantly with the level of investments more than doubling over
the 6 years to 2009.

The paper reviews a number of existing approaches to measuring the job impact of DFls. DFls
used to report only the number of employees in DFI supported firms, but employment creation
measures have become more sophisticated over time. DFls are examining the indirect jobs
generated, and also the induced effects and second order growth effects in case studies. This is
very important because the employment effects in some type of projects (e.g. infrastructure) are
mostly indirect, and hence reporting only direct jobs created would provide the wrong measure of
overall importance of DFls for job creation. DFlIs (e.g. IFC, DEG, and PIDG) are now using
production functions, input-output models approaches and case studies to estimate the job effects;
all of these methods are associated with pros and cons. We have not yet seen a macro analysis of
the impact of DFls on job creation and structural change. This study fills that gap, although we also
emphasise that the results in the paper are only initial, with significant scope for extensions.

This paper conducts a number of quantitative analyses. First, it provides production function based
estimates of direct and indirect jobs created by a range of DFIs (IFC, EBRD, EIB, CDC, DEG,
Proparco). It estimates how many jobs would be created assuming that DFIs provide additional
investment into a country. Using a set of assumptions, DFls are estimated to have created 2.6
million jobs in developing countries in 2007. In other words, according to this method, if DFIs would
withdraw their funding, 2.6 million jobs would be lost.

The second and more substantial part of the estimations examines the effects of DFIs on labour
productivity. The analysis uses a panel of 62 developing countries over time (using between 6 and
11 years of observations per country) and estimates a panel of labour demand equations where the
effects of DFls are incorporated through the effects on labour-augmenting technical progress. The
regressions include panel and OLS estimations. We also provide estimations that allow for
potential selection and endogeneity biases. In particular, we estimate the treatment effects of
support by a DFI, accounting for the likelihood of it investing in a country with certain
characteristics. This controls for situations in which DFls invest in countries with lower levels of
growth potentials in labour productivity. If we did not account for such effects we would obtain
different impacts of DFIs on productivity.

We find that DFIs have a significant effect on labour productivity. Using the OLS equation (on a
panel of countries), for each percentage point shift in the ratio of DFls over GDP, the effect of DFls
on labour productivity is statistically significant and 3.4%. Using the equation that controls for
selection bias the effect is significant 7.5%. Using the lower estimate, we find that DFls have
increased labour productivity by at least 3% in 21 low and middle income countries (and in Ghana,
Kenya and Zambia the effects are of the order of 2.3%). The treatment effect (e.g. when a country
receives support from a DFI) on labour productivity ranges between 0 — 15% and the average
treatment effect is significant and around 6%.

This study has provided only initial results and these can be extended in a number of ways in the
future. For example, future studies could do estimations (i) on the productivity and employment
effects at the sector level; (ii) using a variety of measures of DFI exposure, and the variety of
financial instruments they employ; (iii) using other estimations procedures and instruments; (iv)

vii



using methods that can help to understand which factors are conducive to greater effects; and (v)
using different measures and data on employment.
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1 Introduction

Structural change and employment generation are the two most important macro challenges
for developing countries at present (UNECA, 2011). This study will examine in more detail
the linkages between DFls and job creation and productivity change by undertaking a
quantitative study on how DFI investment affects labour augmenting technical progress.
Only productivity change, structural transformation and innovation can secure development
and reduce poverty in the long-run. A low-income country (LIC) that does not increase the
level of productivity in its economy will eventually limit its own growth and income-generating
potential, and find it difficult to navigate health challenges and environmental constraints. It
may well fail to make the transition from a LIC to a middle income country (MIC). Job
creation is crucial in the debate on reducing poverty (World Bank, 2012).

There is increased interest in the role of Development Finance Institutions (DFls)' in
promoting development (e.g. speeches by UK Secretary of State Justin Greening in March
2013), in part because their exposure is increasing rapidly (a doubling over 2003-2009) and
in part because there is a growing recognition that aid agencies and DFls need to create
more impact with less funding (aid declined from 2010-2011 in constant prices). The past
decade has seen an increase in impact assessments of the activities of DFIs at the micro
and macro levels (e.g. Massa and Te Velde, 2011). There is however still very little evidence
on the effects of DFIs on job creation and productivity (with exceptions including IFC, 2013,
and case study examples by DEG and PIDG). This is despite the fact that DFIs such as
CDC are aiming to make employment central in its impact measures.

It is therefore important to understand the impacts of DFIs on job creation and structural
change. This study estimates the linkages at the macro level and is, to our knowledge, the
first to examine the productivity effects quantitatively. The structure of the paper is as
follows. Section 2 provides the conceptual background on structural transformation and
employment generation and examines how DFls can affect these. Section 3 reviews the
various approaches that have been used so far to examine the effects of DFIs on job
creation and structural change. Section 4 presents new empirical evidence on (i) the job
effects and (ii) the productivity effects. Section 5 concludes.

' we define these as international development finance institutions providing finance (loans, equity

etc.) to the private sector, e.g. IFC, CDC, FMO, DEG and parts of EIB etc. We exclude IDA and
national development banks.



2 Development Finance Institutions, structural
transformation and employment generation — conceptual
background

2.1 Structural transformation, productivity change and employment
creation

We focus on two key development challenges in low income countries: job creation and
structural transformation. There has been a lack of employment generation and productivity
growth in many developing countries. For example, ILO (2012) argues that the employment-
intensity of growth in Africa has been low and declining. Employment growth was 3.1% per
year over 2002-2007, and declined to 2.8% per year over 2008-2011. Labour productivity
growth in sub-Saharan Africa has been lower than in other developing country regions over
the past decade, at 2%a year. The gap in output per worker between SSA and developed
countries has not narrowed since 1991, albeit with varying performances across countries.

Ensuring high and sustained economic growth rates combined with increases in social
development in low income countries (LICs) depends on productivity changes based on
widespread economic diversification and structural transformation (Hall and Jones, 1999; Lin
et al, 2011; UNECA, 2011). The achievement of development goals will therefore depend on
the ability of countries to foster entrepreneurship and promote innovation, including the
spread, adaptation and adoption of pre-existing know-how and techniques, services,
processes and ways of working. Unfortunately, too much of the growth in low income
countries (esp. in African countries) in recent decades has not led to structural changes (see
e.g. Macmillan and Rodrik, 2011), although some changes have occurred recently (IMF,
2012).

Innovation and technological development involve a process of learning and building up
technological and human capabilities (Lall, 2001). This process is beset by market and co-
ordination failures; the process of addressing these challenges needs to be facilitated by a
range of actors including DFls. Support for innovation can also help employment (see box

1),

Box 1: Links among innovation, productivity and employment.

There is much recent debate on the links among innovation, productivity and employment.
There are two types of innovation. Process innovation implies that fewer workers are needed
to produce the same level of outputs. However, the resulting reduction in costs may lead a
firm to expand output as it gains market share, which could on balance, lead to more job
creation. Product innovation, increasing the number of products, leads to higher labour
demand and labour supply, although it might also displace some jobs through creative
destruction.

In general, the demand for labour depends on level of output, real wage, degree of
substitutability between capital and labour, and the rate and level of technical progress. The
precise employment effects of (skill-biased) technical change will depend on substitutability
between skilled and unskilled workers. That is, the elasticity of labour demand with respect
to labour-augmenting technical progress (TP) is the sum of a substitution effect (elasticity of
substitution) and a scale effect (price elasticity of output demand times cost reduction effect
of TP). Employment increases with TP when (i) capital and labour are easily substitutable;
(ii) cost savings are passed on to consumers and (iii) product demand is price elastic.




Recent research finds positive links between employment and innovation. For example, new
research suggests that (process) innovation can lead to more employment. Autor (2013)
argues that an innovation displaces humans from some jobs, but makes them more
productive in others. Katz and Margo (2013) argue that technological advances have
historically been good for employment (referring to labour-market trends in the 19th and 20th
centuries). In recent decades, computerisation and automation have displaced middle-skilled
workers but, at the same time, employment among high- and low-skilled workers has
increased. Early industrialisation in the UK had the same type of effects. Middle-skilled
artisans, like trained weavers, were put out of work by industrial textile production, whilst the
employment of less-skilled factory workers and white-collar factory managers steadily
improved.

Positive links between innovation and employment are also observed at the firm level. Dutz
et al. (2011) used a sample of more than 26,000 manufacturing establishments across 71
countries (both developed and developing). Their analysis confirmed that (i) bigger
enterprises are more likely to invest in R&D, innovate and have higher total factor
productivity (TFP); (ii) enterprises that are incorporated are significantly more likely to do
R&D, and incorporation is a plus factor for process innovation by old and large firms and for
TFP of micro and mature firms; (iii) foreign borrowing is a strong and statistically significant
correlate of R&D activity and TFP for small and young establishments; and (iv) firms that
export are significantly more likely to engage in R&D and innovation, and have higher TFP.

2.2 Development Finance Institutions

Te Velde and Warner (2007) review the mandates of DFls suggesting there DFls have a
number of objectives including (i) to invest in sustainable private sector projects; (ii) to
maximise impacts on development; (iii) to remain financially viable in the long term; and (iv)
to mobilise private sector capital. Some DFIs provide finance (e.g. loans, guarantees, equity
investment) to the public sector (e.g. most parts of the multilateral development financial
institutions, such as the MDBs, e.g. the African Development Bank (AfDB)), but we discuss
DFls that finance only the private sector (e.g. IFC; CDC; DEG). The shareholders (donor
countries) provide callable capital/endowments to the DFIs, which they use to provide such
loans and equity positions. These can leverage in other sources of finance, including private
finance. In this paper, we focus on DFls that support the private sector. The size and
sectoral composition varies greatly by DFI, see table 1.

Table 1: Investment of DFls, total and by sector, 2009 (%)

Investment in mn US$ Sector

(share of portfolio)

Financial Infrastructure Agribusiness Industry Other
BIO 154 45 20 5 30 N/A
CDC 810 23 34 6 18 19 (i)
COFIDES 211 1 45 5 47 3
DEG 1410 35 19 13 27 6
Finnfund 208 19 28 1 44 7
FMO 1266 42 24 3 30 2
IFU/IFV/I@ 145 5 10 15 63 8




Norfund 158 23 55 5 11 5
OeEB 107 100 0 0 0 0
PROPARCO 1557 45 36 4 12 2
SBI 4 21 13 18 47 0
SIFEM 47 18 3 N/A 79 N/A
SIMEST 283 2 8 8 78 4
SOFID 4 N/A N/A N/A 100 N/A
Swedfund 60 8 22 1 64 5
EBRD (**) 8231 36 37 8 18 N/A
EIB (**) 2396 2 65 10 23 N/A
IFC (**) 12664 48 25 2 25 N/A
Notes:

Other sectors include: global financial markets; global manufacturing and services; health and education; oil, gas,
mining and chemicals; sub-national finance; information and communication technology; etc. (i) In the case of
CDC, for example, the ‘other’ sector category includes health care 8%; mining 6%; others 6%.

(**) For sectors and instruments we used commitments.

BIO = Belgian Investment Company for Developing Countries; Finnfund (Finland); IFU = Industrialisation Fund for
Developing Countries, IFV = Investment Fund for Emerging Markets, | = Investment Fund for Central and
Eastern Europe (Denmark); OeEB = Development Bank of Austria; SBI = Belgian Corporation for International
Investment; SOFID = Portuguese Development Finance Institution.

Source: European Development Finance Institutions (EDFI) annual report, annual DFI reports and own
calculations, in Kingombe et al. (2011).

Te Velde (2011) finds that the private sector support by DFIs globally has grown rapidly from
annual commitments worth US$ 15.4bn in 2003, to US$ 21.4bn in 2005 and US$ 33bn in
2009. This represents more than a doubling in annual commitments over the 6 years. There
are 26 developing countries where investment by three DFls (IFC, EIB and CDC) together
have averaged between 2% and 12% of total domestic investment for the period over which
data were available.

2.3 Links between DFIs and job creation and structural
transformation:

There are a number of channels through which DFls can affect employment and productivity
change. We divide these into static and dynamic channels of effects.

Static and direct effects
DFls affect job creation directly by being additional and they can have a direct effect on

productivity through changing the composition and hence the economic structure of an
economy.



Additionality — DFIs aim to be additional to other financial flows and domestic investment. It
is often in their mandate that DFIs are additional, e.g. they need to solve market failures and
provide finance in frontier markers where the private sector does not go or does not go
sufficiently. DFls often talk about catalytic or leverage effects of their investment on other
source of finance. To the extent that DFIs are additional, they will increase the overall level
of economic activity, and will probably increase employment depending on technologies
used. Employment generation based on direct effects is bounded at one extreme by the
number of jobs employed by firms supported by DFls. In practice, the direct effects will be
lower because (i) not all activities of the firms will be due to DFI support; and (ii) some other
firms/ jobs might be displaced.

Composition effects — With or without net job effects, DFIs can increase country-wide
productivity and hence affect structural transformation by supporting activities that are more
innovative and productive than the average level in the economy (e.g. pioneer sectors). Of
course, the more capital intensive the projects and sectors are, the less likely they are to
generate significant employment. In practice though, innovation and employment can go
together (see previous section).

Dynamic and indirect effects

In a dynamic sense, DFls also create jobs through forward and backward linkages (and the
induced effects these generate) and can foster technical change in companies, with possible
spill-over effects for the sector and the whole economy.

Forward and backward linkages - DFls can support activities (e.g. manufacturing firms) that
have indirect effects through the need for inputs provided by suppliers (backward linkages).
This can lead to employment change in suppliers who in turn can generate spending and
employment effects. The DFI supported activities can also lead to growth and employment
change upstream.

(labour-augmenting) technical change - DFls set economic, social and environmental
performance standards, have representatives on company boards, direct fund managers,
provide technical assistance and act as a port of knowledge through which investee
companies can adopt new product and process innovation. Bloom and Van Reenen (2007)
suggest that firm upgrading could occur through managerial changes. DFls also catalyse
new capital with embodies new technologies and hence fosters technical change. Thus DFls
can increase productivity in the investee company.

Such productivity increases can over time increase productivity in other companies in at
least two ways. Firstly, DFI supported investment in infrastructure (ports, roads, energy) can
increase productivity in a range of firms which can support economic activities and jobs.
Secondly, other firms can learn through linkages and imitation. Normally, the spill-over
effects depend on a number of factors including policies, institution and local supplier
capacity. The productivity effects can be neutral to the skill level, but could also be biased
toward certain skill levels. In the short-run investment backed by a DFI could reduce
employment, but as suggested in section 2, in the long-run this could be essential to
safeguarding the jobs left behind. Whilst there has been very little research on how DFls
affect growth and productivity, the literature on the effects of FDI is more substantial and
offers useful insights (see box 2). The effect of productivity change on employment growth
depends on various factors (see section 2).



Box 2: FDI and productivity: a brief overview

Most macro and meso studies have found positive and significant correlations between FDI
and GDP per capita or productivity, often because FDI tends to locate in higher value-added
industries or segments. It is not clear whether productivity increases at the macro level are
driven by spill-overs to and learning effects in local firms, or only by a composition effect.
Macro-economic studies also examined the conditions under which FDI affects growth.
Some studies argue that the contribution of FDI to growth is strongly dependent on the
conditions in recipient countries, e.g. trade policy stance (Balasubramanyam et al., 1996) or
human resource policies. Borensztein et al (1998) suggest that the effectiveness of FDI
depends on the stock of human capital in the host country. Xu (2000) estimates a growth
equation for different samples of countries and finds a significant positive effect of FDI on
growth in samples of countries with higher levels of human capital.

The impact of FDI at the macro level is not necessarily homogenously positive or negative.
Micro-level studies (e.g. Haddad and Harrison, 1993; Aitken and Harrison, 1999; and
Djankov and Hoekman, 2000) find that the productivity level of foreign firms is higher than
that of domestic firms, but also that productivity growth in domestic firms is lower than it
would have been in the absence of foreign firms (in Morocco, Venezuela, and the Czech
Republic), or in other cases where there are positive spill-overs (e.g. Mexico). The negative
effects are sometimes associated with market stealing arguments, while positive effects
relate to learning effects in local firms with much lower productivity levels than their foreign
counterparts in the same sector. The overall effect of FDI on the host economy is perhaps
weakly positive, though there are studies where the impact is negative and cases where the
impact is positive.




3 Assessing the impact of DFIs on job creation and
structural transformation — methods used so far

There are a number of methods that try to measure the impact of DFls on job creation
effects and structural transformation. This section discusses these approaches and
examines the advantages and disadvantages of each. IFC (2013) distinguishes between
direct jobs (jobs in entities directly supported), indirect jobs (jobs supported through
suppliers), induced effects (jobs supported through increased spending power from
increased jobs), second-order growth effects (jobs created through productivity effects) and
displaced jobs (jobs displaced by the DFI supported job). Whilst there is some harmonisation
to examine the direct jobs, there is not one acceptable way of examining the indirect job
effects.

Direct employment effects

DFls assess the direct micro level impacts of their investments on a regular basis. Table 2
provides estimates for five DFls. There are a number of different methods in use. For
example, the DEG and several other EDFls use the GPR (Corporate Policy Project Rating)?
system, the IFC use the DOTS (Development Outcome Tracking System)?, and the FMO
also uses a scoring system®. There are differences in the detail, but also several
commonalities. For example, most collect (and report on) the direct employment effects in
the investee companies.

Whilst such indicators appear more or less comparable, they are not on their own a good
measure of a DFI's total impact as this will depend on the counterfactual and many other
indirect impacts. For example CDC (2012) reports that the number of jobs provided by
companies in which CDC'’s capital is invested rose from 676,000 in 2008 to 976,000 in 2011.
But not all activities of the companies and the jobs supported are directly because of CDC
support and some other firms and jobs might be displaced, whilst other jobs are created
indirectly. For this reason, we need to treat direct jobs created with caution, and it should not
be the only information on which strategy is based.

Table 2: Direct jobs supported by DFIs (portfolio / created in 2011)

DFls Direct jobs supported (by portfolio in 2011) Direct jobs created in 2011
IFC 2,500,000 200.000

CDC 976,000

DEG 800.000 110,000
Proparco 89,000

IFU 4,500

Source: Massa (2013), DEG, IFC, Proparco Data refer to jobs supported by portfolio or data on new jobs created in 2011. Note that these include
only direct jobs and do not take into account indirect jobs.

2 http://www.deginvest.de/deg/EN_Home/About_DEG/Our_Mandate/Development_Policy Mandate/Corporate-
golicy_Project_Rating.jsp

http://wwwa.ifc.org/wps/wcm/connect/Topics_Ext_Content/IFC_External_Corporate_Site/IDG_Home/Monitoring_Tra
cking_Results/Tracking_System
http://www.fmo.nl/development-impact




DFlIs have recently been engaged in a harmonisation exercise on employment measures.
They intend to separate permanent and temporary employment. Permanent employees
include the number of direct employees (by gender) in the client company as of the end of
the client company’s fiscal year, including part-time and seasonal jobs on a pro rata / FTE
basis. Temporary jobs are those required for construction, DFls also agreed the need to
track both direct and indirect employment, including disaggregation by gender.

Several DFls provide examples on how direct employment effects vary by sector. CDC
(2012) reports that sectors such as ‘agribusiness and food’ are among the smaller sectors in
CDC's portfolio in terms of investment, but they are among the more labour intensive
industries and together represent 35% of the total employment with an average of 2,200 and
3,500 employees per investment, respectively. Conversely, ‘infrastructure’ is the largest
single sector CDC'’s portfolio, representing 19% of the total but providing just 5% of jobs, or
around 1000 jobs per investment (after construction).

So far, DFIs have put less emphasis on estimating job impacts beyond the direct
employment, but direct jobs may only be a small part of the total job effects e.g. in
infrastructure projects.

Production function based estimates

Lowenstein (2011) and Kim et al (2011) propose to use a production function approach to
estimate the direct and indirect macro employment effects of DFls. In this approach, DFls
are assumed to increase gross fixed capital formation which increases GDP which increases
employment. It is based on neoclassical growth theory which includes various assumptions
and conditions on factor markets and characteristics of the aggregate production function at
the country level.

DFls support operations in countries that face constraints and imperfections in their capital
markets. In these countries, capital is fully employed, but there is unemployment in the
labour market. The labour force and capital stock grow at same rate. Then we can add DFlI
finance to increase investment and using some functional parameters, it is possible to
estimate growth and employment effects. This approach can be applied at project / firm level
and at country level.

These types of calculations have pros and cons:

- The employment changes include imputed changes due to second round effects or
backward linkages, e.g. when a change in investment in one sector/firm creates jobs
elsewhere in the country through direct linkages.

- But the employment changes are imputed, not actual changes. They do not take into
account, for example, the actual number of jobs created directly and reported by
DFls.

- The analysis assumes homogenous production functions that do not vary across
countries or sectors. In fact, we know that parameters do vary across countries, and
that some sectors are associated with greater direct (labour intensity) and indirect
effects (greater linkages). In addition, the elasticity of substitution varies. The greater
the elasticity, the fewer jobs that would be created.

- While indirect and direct effects are included, those that occur through changes in
technology (technical change or structural transformation) are not.

- The data are often based on commitments from DFls, not actual investments.

Some of these shortcomings could be overcome with better data, e.g. on sectoral
composition or through using different elasticity of substitution.



Input-output models

The input-output model is one method that has been used to examine the multiplier effects
of DFls at national and sectoral level. These models take into account linkages across
sectors and can therefore quantify the direct, indirect and induced effects of DFIs on
employment and GDP. Input-output models tend to be demand-led models, e.g. suppose
total final expenditure increases, what would be the direct effect on output in different sectors
and the factors of production (incl. labour) and what would be the indirect effects of that (via
the effects on sectors supplying those sectors) and induced effects (the increased
consumption by workers in a sector benefiting from a change in final expenditure). Recently,
these models have been used on the supply-side and applied to DFI investment (see e.g.
Kapstein et al, 2012): suppose that investment increase, what happens to GDP in various
sectors, given employment intensities, directly and indirectly.

These methods can be applied to various sectors. Different sectors have different types of
linkages. Table 3 shows some broad comparisons of types of expected impacts (based on
IFC classifications, see e.g. IFC (2012).

Table 3: Relevance of DFI effects by type of effect and by sector

Sector of DFI investment

Direct job effects

Indirect job effects (static
and dynamic)

Induced and second order
growth effects

Manufacturing such as
garments

Very important (but depends
on type of manufacturing)

Potentially important

Less important

Tourism

Medium important

Very important

Less important

Infrastructure

Less important

Mostly temporary

Very important

IFC (2013) and Kapstein et al (2012) confirm that there can be tensions between creating
large numbers of jobs and the GDP contribution or value-added of such jobs. Investing into
capital abundant sectors may lead to few additional jobs in the short-term, but may have the
greatest potential for long-term “transformational” effects such as increases in labour
productivity which are the source of higher incomes. Investments in agriculture support the
largest quantity of employment in the short-run, but given the low value added per job these
investments may not contribute much to the long-term economic development. This is shown
in figure 1 below.



Figure 1: Trade — off between value addition per job and number of jobs per

investment
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Source: data from Kapstein et al (2012) and relate to Tunisia. Jobs include direct and indirect effects based on input-output models. Value
addition (USS$) per job (vertical axis) and number of jobs per US$ mn investment (horizontal axis)

If such data are representative for all developing countries it would suggest that DFls such
as DEG, EIB, Swedfund and Finfund that are relatively more exposed to industry and
agribusiness (Table 1) have the largest employment generation effects, whilst other DFls
(e.g. CDC, EBRD, IFC, Proparco) tend to have a relatively larger GDP generation potential
per unit of investment.

These types of calculations have pros and cons:

- The methods can be used relatively easy to obtain multiplier impact on direct and
indirect jobs of investments;

- It uses a constant productivity (“Leontief’ or fixed-proportion) production functions,
and cannot be used when DFls lead to structural change over time;

- Assumes that same effects of different types financing or types of beneficiary firms;
and

- It needs good sectoral input-output databases.

Econometric studies

Two types of studies have been used in the context of impact of DFIs. At the macro level,
Massa (2011) examines the growth effects of DFls in detail. She estimates:

GDP per capita growth ; = f (DFI;, other;)

where other includes foreign direct investment (FDI), trade, government expenditure and the
inflation rate. Massa provides an analysis for 101 countries over 1986-2009, which shows
that DFls have a stronger growth impact in lower-income than in higher-income economies.
A 10% increase in multilateral DFIS’ commitments increases per capita gross domestic
product (GDP) growth by 1.3% in lower-income countries and by 0.9% in higher-income
countries. At the micro level, PIDG (2012) proposes to use firm level econometrics to
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estimate the impact of more reliable and greater quantity provision of electricity on firm level
productivity. Fewer power outages improve productivity so that firms save costs, increase
productivity, increase sales and hence increase employment.

The macro and micro studies suggests that DFIs can increase productivity and help the
process of structural transformation. So far there have not been any macro studies that
examine the impact of DFls on labour productivity or job creation

These types of econometric calculations are associated with pros and cons, e.g.:

- The estimations help to understand changes in technology (technical change or
structural transformation) in contrast to most other approaches with are concerned
with the direct and indirect effects.

- The techniques are very data intensive and need to pay a lot of attention to
econometric methods and identification strategies.

- National level empirical estimate assume the same average effect over time, across
countries and across sectors, although depending on data availability these
assumptions can be relaxed.

Case studies

DFls have undertaken a range of case studies (see e.g. IFC, 2013) which combine
quantitative and qualitative information at the individual investment level. One recent
example is by PIDG (2012). Figure 1 illustrates the typical effects such advanced case
studies would consider. These studies can provide useful information at individual
investment level and the types of effects that matter for the relevant sector. Generally, for
light manufacturing such as garments, direct job creation in the light red areas will be most
important. For tourism, the light red areas are also important but they include indirect jobs
through linkages which can be significant. The light blue boxes represent growth effects e.g.
through productivity effects, and these will be important for infrastructure projects.

Figure 2: Job creation through DFI activity
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Source: building on PIDG project evaluation proposal
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These types of studies have pros and cons:

- The methods can be used to obtain precise job effects of individual investments and
verify multiplier impacts or aggregate econometric impacts;
- However, it is difficult to account for the counterfactual which can only be estimated
using models; and
- Resources are limited, so it is difficult to this for all investments.

Summary

Table 4 summarises the various approaches.

Table 4: Pros and cons of assessment methods for job creation effects of DFI

proj ects
Approach Positive aspects Negative aspects Possible
data sources
Direct Directly measurable Does not measure displacement Company
employment in effects, indirect, induced or second- reports
DFI supported order growth effects
projects Might overstate effects directly
attributable only to DFls
Macro production | Can be used at macro level to see how (DFI) Involves use of assumptions, Requires
function investment leads to output changes (could use | estimations of production functions, (sectoral-
approaches ICOR, C-D / CES / Leontief / TFP approaches) | and employment intensities. level) national
multiplier analysis | which could then lead to employment effects. accounts
Useful for quick assessments at aggregated Does not measure second order
level, for manufacturing, but less useful when growth / productivity effects
the quantity of “output” is not main or only
factor of interest.
Input-output Useful to examine backward linkages across Not useful in case of transformative Labour force
models industries in traditional industries and hence changes in production structures (e.g. surveys
indirect employment , could be linked to large scale infrastructure investments)
different types of skills, tax etc. to get a SAM or when inputs are price dependent National
and substitutable, or when behavioural | accounts
Useful to obtain multipliers by sectors relatively | links change (in which case input-
easily. output coefficients would change).
Measures expected impacts..
Firm level / Useful to examine the empirical effects of the Data intensive Existing firm
national level level and quality of services supply on firm (needs panel data), needs good level surveys
econometrics performance amongst a range of factors (and identification strategies. (e.g- WB
hence the induced effects, including on enterprise
employment) survey)
National
databases
Household level Useful to examine the importance of DFI Data intensive Household
econometrics supported services in the household budget (panel data) level surveys
Case studies Useful to get detailed impact to verify multiplier | Data intensive, difficult to obtain macro | Field work

effects or aggregated econometric effects.

effect and counterfactual
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4 Empirical specification and estimation results

This section uses modelling techniques to analyse (i) the direct and indirect employment
effects of DFls at the national level and (ii) the effects on labour productivity at the national
level. For a description of the data see appendix A.

4.1 The direct and indirect effects of DFIs on employment
creation

Estimates of the macro effects of DFls on employment should consider indirect and induced
effects, exclude jobs not related to DFI support, and net out displacement effects. To obtain
crude estimates on the direct and indirect macro employment effects of DFls through
backward linkages, we follow the production function approach by Léwenstein (2011) and
Kim et al (2011). In particular, we can use the Cobb-Douglass production function to
estimate the macro employment effect of investments by DFls. In this approach, DFls are
assumed to increase gross fixed capital formation which increases GDP which increases
employment.

Modelling approach

The modelling approach is based on neoclassical growth theory, using various assumptions
and conditions of factor markets, as well as the characteristics of the aggregate production
function at the country level. Some of the assumptions will need to be tested in later
research, but we follow the analysis to get initial estimates that can then be refined at a later
stage. DFls support operations in countries that face constraints and imperfections in their
capital markets. In these countries, capital is fully employed, but there is unemployment in
the labour market. Initially, the labour force and capital stock grow at same rate. Growth in
production is assumed to follow a linear-homogenous Cobb-Douglas production function,
and we set the labour share to 0.67 (2/3). Although we are focusing our analysis on lower-
and middle-income countries, evidence supports this assumption in developed countries
also. In short, we assume all countries follow a Cobb-Douglass function, where Y = AK*[17¢,
with a« = 1/3.

According to these assumptions, growth of the capital stock can be written as:

1 I
Yy K ly
gK—E—T with k—?—ag—y (1)

Changes in the capital stock will then lead to changes in GDP growth which will translate into
employment growth, as follows:

1
1—-«a

gt = )gY=§gY @

With g the growth rate, Y real GDP, K the real capital stock, L employment and | gross fixed
capital formation (investment).
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We use growth projections using observable data on GDP, GFCF (Growth fixed capital
formation) and employment, obtained from the World Development Indicator (WDI) using
data on participation rates and population data. These growth projections include the effect
of DFIs’ investments in the economy, where we assume that each dollar of DFI investment
changes the capital stock by one dollar. Using data on DFI investment gathered from various
institutions, we construct two scenarios: (i) a growth and derived employment scenario with
DFI investment and (ii) a growth and derived employment scenario without DFI investment
(the counterfactual). Using (1) and (2) we are then able to infer the change in employment
due to DFIs’ investments.

Estimation results

We present estimates for a number of DFlIs (EIB, CDC, IFC, PROPARCO, DEG and EBRD),
and then for EIB, CDC, and IFC separately in the tables in appendix B. The final columns (in
tables B1b, B2b, B3b and B4b) calculate the changes in employment due to DFI investment.

This particular set of estimation finds that the selected DFls created 2.59 million jobs in 2007
in over 70 developing countries. This includes direct and indirect effects of the increase in
investment accounted for by DFIs. The numbers of jobs created varied amongst DFls from
1.26M by EIB, to 1.23M by IFC, and 0.12M by CDC, reflecting the amounts invested in each
country in 2007. The numbers of jobs created varied by country depending in part on the
extent of DFI investment. DFI investment created 515,000 jobs in Uganda, 98,000 in Kenya,
but only 9,000 in Bangladesh. The costs of creating a job varies: e.g. in Malawi it takes 1,000
USD to create 0.15 jobs, or around 6,500 USD per job created; but 1,000 USD creates 0.60
jobs in Vietnam (1,667 USD per job), and 1.82 in Uganda (550 USD per job).

As a check on robustness, the estimates for the effects of IFC in Ghana are 18,406 jobs
created in 2007 at a cost of 11,000 USD per job. The IFC (2013) suggests that IFC
operations created 36,700 jobs in Ghana in 2011 at a cost of 8,620 USD per job. The
previous section has already discussed several pros and cons of the approach and we do
not repeat it here. A key challenge though is that the employment effects are imputed
changes, not actual changes and while indirect and direct employment effects are included,
the effects that occur through changes in technology (technical change or structural
transformation) are not.

Extension of the above approach would include to (i) estimating actual impact on investment
and used actual changes in gross fixed capital formation as the shock variable; (ii) allow for
different effects of different DFIs in different sectors in different countries and (iii)
incorporating effects on structural change. Te Velde (2011) provides insights into the first
issue and finds that a unit of DFIs sometimes has catalytic effects and leverages in more
than one unit of domestic investment, but sometimes less. Input-output models provide
insights into sectoral extension (Kapstein et al, 2012). But so far there have not been any
studies examining the impact of DFIs on structural change and productivity.

4.2 The effects of DFIs on productivity

Theoretical background

In order to test the effects of DFIs on structural change and the productivity of jobs, we
derive and estimate a labour demand equation which incorporates the effects of DFIs on
productivity and structural change. In doing this, we follow Barrell and Te Velde (2000) and
Kingombe and Te Velde (2012) who use a two-factor CES production function with
employment (L) and capital (K)
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1
(LK) = PlyuL)” +@- (K" 3)
Where ¢, =Iny |, is a function of labour efficiency units, and the parameter p < 1.

The labour efficiency index can be interpreted as accumulated human capital or the skill-
specific technology level. The elasticity of substitution between L and K is o= 1/(1-p) Unlike
in the case of a Cobb Douglas function, the elasticity of substitution can differ from 1.

In neo-classical theory, the technology level changes exogenously. However, in reality the
pattern of technical change can shift (endogenous technical change), depending on such
factors as investment by DFls (as explained in section 2). For example, DFIs can support
and transfer knowledge to high productivity firms that can also act as a pool of knowledge for
other firms so that DFIs can lead to greater labour productivity through greater spill-overs
and through aggregation.

For any country we model the effects of DFIs on labour-augmenting technical change as
follows:

oy =Iny o, =7 + 7, DFL; (4)

where t is time. Then using the first-order condition that factor productivity equals the real
factor price we can derive a formula for labour demand (and also capital demand which we
do not show):

L w
In(v‘j =oln(A) —aln[;} +y, (c-Dt+y, (6-1)DFI, +¢, (5)
t t

When o < 1, we expect the coefficient on DFls to be negative when DFls increase labour
productivity (and positive if they decrease productivity). We estimate later that o is around
one third to one half.

Note that equation 5 is a labour demand equation which explains labour intensity, e.g. the
units of labour required to produce some level of output. This is the inverse of labour
productivity and according to the model, labour productivity increases (labour intensity
decreases) when capital substitutes for labour (e.g. when the real wage increases) or when
labour augmenting technical change increases e.g. through DFIs. It is the latter effect we are
most interested, e.g. how do DFlIs affect labour productivity through increasing labour
augmenting technical change?

Econometric methodology

We use various estimation techniques to identify the effect of the support by DFIs in country i
on labour productivity according to the relation described in equation (5). According to this
equation (a labour demand equation), the labour intensity of production is explained by the
real wage and labour -augmenting technical change (which is captured by a country specific
trend and the impact of DFI ad in (4)).

We rewrite equation (5) as the following:

Yit = 8 + O(DFIit + BXit + Ti + et + Ci + Sit (6)

where y;; is the inverse of labour productivity (labour intensity of production) in country i at

time t (we therefore stack a series of labour demand equations for a number of countries).
X;: represents relevant individual controls that may affect the dependent variable. The
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variables C; and 6, are respectively country and time fixed effects,7; is a country specific
time trend and g;i is the error term. The estimated average impact of support by DFIs is the
estimatea. As described in the previous section, we expect a to have a negative sign, when
a DFI has a positive impact on labour productivity or structural change implying that for a
given unit of production less labour is required.

We measure DFI support in three ways. First, we set a dummy variable (variable D;;), as a
treatment variable, equal to one if there is a DFI investment at time t in country i and equal to
zero otherwise. This captures the signal effect of support by DFls rather than the effect of its
intensity. Second, we use the value of the investment by DFls at time t in country i. Because
of zeros in DFI investments in the database we will be using the direct value instead of the
logs to avoid losing information. Finally, we use of the ratio of the value of DFIs’ investments
in the country i at time t over GDP, consistent with previous studies on the effect of DFI or
FDI. Ideally, we would have the ratio of employment under control by DFls as a ratio of total
employment, but this is not available. The ratio of DFI investment over GDP is a measure of
the importance of DFls in an economy. In using this ratio we follow the use of the FDI to
GDP ratio in econometric studies on the effects of FDI.

We initially estimate equation 6 using OLS estimation. However, there might be various
challenges that hinder a proper identification of the true effect of DFls on labour productivity
when using simple OLS. One problem in evaluating the impact of DFls is that the selection
of countries in which DFls invest is not random. This introduces difficulties in estimating the
effect of DFI support because DFI variables might be arbitrarily correlated with the error term
or unobserved heterogeneity. DFls are supposed to support countries in which the
investment environment is too risky for the private sector to invest by itself.

It is possible that (i) labour productivity is lower in countries where DFls are active than in
countries in which they do not invest (but also vice versa, for conflict affected countries); (ii)
growth in labour productivity in countries in which DFls invest could be initially lower than
growth in labour productivity in countries in which they do not invest due to unobserved
reasons; and (iii) the expected increase in growth in labour productivity in countries in which
DFls invest is higher than without DFls investment but remains lower than growth in labour
productivity in countries in which they do not invest.

We use various techniques to deal with this potential bias. We will first treat the issue as an
endogeneity problem. With this approach, we consider DFI intervention to only depend on
observable exogenous variables. Accordingly, we make use of an Instrumental Variable (1V)
estimation to reveal the effect of DFIs’ interventions and control for the endogeneity of the
intervention of DFIs. We focus on the dummy variable D;; .We have a dummy endogenous
variable model, allowing us to make use of a Heckman model (Heckman, 1978) for which we
use a standard IV method in which the probability of having an intervention by a DFI
Prob(D;;) is estimated in the first-stage probit model. The estimated probabilities are then
used as an instrumental variable in the second-stage structural model.

Vit = 6 + aProb(D;y) + BXit + 7+ 0 + C; + & (7)

with Prob(Dy;) = A+ yZ; + ;i + p;

We use the same covariates X;, as previously defined. The vector Z; includes the same
covariates in addition to covariates that are expected to influence the decision of DFls to

invest in the country.

The Heckman procedure also controls for the sample selection problem. This problem (e.g.
DFls choose to invest in countries that have higher or lower labour productivity) arises
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because of the non-experimental, non-random setting of DFI support. We adopt impact
evaluation methods controlling for selection bias and make use of various methodologies
based on a “treatment effect” approach to the analysis of the impact of DFI support on labour
productivity following the methodologies developed in Cadot et al (2012) looking at the
impact of an export support policy on exporting in Tunisia. Propensity score method (PSM)
techniques, first described by Rosenbaum and Rubin (1983), are widely used in programme
evaluation when the experimental context is non-random and does not allow for a full
comparability between a treated and control group. The underlying approach is to recreate
an experimental setting allowing comparing changes in an outcome for DFls intervention
beneficiaries and a control group identified as similar according to observable
characteristics.

We define T and C respectively as the treatment and control groups and S their common
support °. A specificity of our setting is that treatment varies over time. As in Cadot et al
(2012) we define t(i) the year in which DFls invest in the country i .Therefore, the treatment
variable D;; will be defined as the following:

D. _{1, ifi eTandt = t(i)
o, otherwise.

We estimate the Average Treatment Effect (ATE), the difference in labour productivity
between the treated and control groups. Formally, this means looking at the difference

E(Yie Tie = 1, X5e) — E(Yiel Ty = 0, Xe)

Using treatment effect approaches, we examine the effect of the treatment both on labour
productivity and afterward on the difference in labour productivity growth between treated
and non-treated. Using PSM in a difference-in-difference setting allows in addition to control
for unobserved time-invariant pre-programme difference across countries. Formally, this
means looking at the difference

E(AY; x| Tieey = 1 AXiey) — E(AYie| Ty ey = 0, AXirry)

We first estimate the propensity score as the conditional probability of treatment
PTOb(Dit = 1|Zl)

As in Cadot et al (2012) further challenges arise because the treatment application varies
over time. In the usual statistical packages that implement PSM, treated countries can be
matched with controls in any year. This is highlighted as a potential problem when calendar
time matters for performance. To address this issue, Cadot et al (2012) make use of a
Weighted Least Square (WLS) estimator, following Hirani, Imbens and Ridder (2003).
Instead of using the propensity score estimator as a matching variable; they suggest to use it
as weights in treatment regressions. This weight is expressed as the following:

._{1, ifi eTNS
Wizls, ifiecns

with 7; the estimated odds of the propensity score p, with 7; = p, /(1 — b, ). In other words,
the scheme will assign more weight to the countries that have a higher propensity score, or a

5> The common support region is defined as the range of estimated propensity scores for
which the propensity score of the treated unit is not higher than the maximum or less
than the minimum propensity score of control units.
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higher probability to be treated (i.e. those countries that receive DFI). This setting allows for
the inclusion of year fixed effects.

Each methodology will be applied so as to observe short-term effects but also long-term
effects of the DFIs’ interventions first using long differences in the output variable and
second using differentiated lags in the equations, allowing for the calculation of a long-run
propensity, reflection a long-run change after permanent change. In other words, for a
differentiated lag model of order 3, using two years lags, the long run propensity will be given
the impact of three years DFls investments in a row on the output variable.

Estimation results

We first discuss the results using OLS estimation. Table C1 presents the results of equation
6 using three measures of DFI investment, each time for four sets of countries: LI, LMI and
UMI countries, and all low and middle income countries. There are fewer data on
employment and wages for LICs than for other countries which may affect the ability to draw
inferences.

The results for all low and middle income countries suggest that the investment value and
the DFI over GDP ratio have a significant impact on labour productivity (more formally on
labour-augmenting technical change). The dummy variable is only significant for LMI
countries. None of the variables is significant when reducing the sample to UMI countries.
The final three specifications in table C1 present the same results without controlling for real
wages (to address any endogeneity issues of wages). Results are of the expected sign and
significant at 1% for both the amount invested and the DFI investment over GDP ratio, but
the coefficients are smaller than for the sample for which we can control for real wages.

The coefficient for the DFI/GDP ratio is -3.43 (column 9)°. This means that if the ratio
increases from 0.01 to 0.02, labour productivity increases by 3.43% (labour intensity of
production decreases). We can therefore calculate the effect of DFIs on labour productivity
at country level. We first calculate the average DFI ratio for each country with non-zero
observations and then multiply this by 3.43. Appendix D provides the results. It suggests
that DFls increased labour productivity by at least 3% in 21 LI and MI countries. In Ghana,
Kenya and Zambia the effects are around 2.3%. This means that DFIs have the ability to
increase jobs and promote productivity.

We then turn to table C2 which presents the results for the Instrumental variable regression
which accounts for the possibility that the location of DFIs is not random across the level of
labour productivity across countries. The first column presents the first stage probit
regression, while the four following specifications follow the same sample selection as in the
previous table. The selection variables in the probit regression are: GDP constant USS$,
population growth, net ODA received per capita in constant US$, agriculture value added (%
GDP), manufacture value added (% GDP), merchandise trade (% of GDP), and
manufactures imports (% of merchandise imports). This time, results are significant at 5% for
the DFI dummy on the full sample. Examining the results by income group, they are
significant for LMI countries’.

® The coefficient is Ion (O‘ —l) = -3.434. Given that O can be calculated as the negative of — 0.364, it follows

that labour augmenting technical progress changes by %, = -3.434 / (0.364 -1) = 5.4 % for each one

Percentage point increase in the DFI ratio.

We do not have an excluded variable in the selection equation. This is not a requirement of Heckman’s
procedure, but this does mean that the identification rests on the nonlinear functional form of the probit. One
could have a selection variable excluded from the treatment equation, e.g. (i) the initial-period share of the DFI's
country in the recipient’s trade or (ii) whether the recipient country is a democracy?
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We then examine the propensity score and dif in dif (table C3) estimators. We do this to
control in greater detail for the possible selection bias. The propensity scores are retrieved
from a cross-sectional probit regression of the probability of the country to receive support
from at least one of the analysed DFls in any year between 2004 and 2009.

Figures C1 and C2 in Appendix C present the propensity score distribution of the treatment
and control group for the two different set of propensity score (PS1 and PS2). We test two
different sets of variables for the propensity score matching. The first, propensity scores 1
(PS1) makes use of the same control variables as the instrumental variable regression. The
second, propensity score 2 (PS2) adds variables on CPIA business regulatory environment
rating (1=low to 6=high); CPIA financial sector rating (1=low to 6=high). Unfortunately, the
last set of variables reduces the amount of observations considerably. However, we chose to
present the results since we believe that those variables provide good control for the
selection bias. Although the distribution of treatment and control group do not fully overlap,
they are fairly of similar shapes for the first propensity score model. The second model
shows less similarity in the distribution of treated and untreated.

Propensity score matching requires balancing in the covariate distribution between treated
and untreated observations. Following Dehejia and Wahba (2002) and Imbens (2004) we
run balancing tests which consist of testing for equality of means between treated and
matched controls, both for the nearest neighbour matching and for the kernel matching (for
PS1). The objective is to assess whether matching corrects for significant differences in the
distribution of pre-treatment covariates between the treatment and the control. For many
covariates there is a strong bias but matching eliminates this bias. The results of these tests
show that there is no problem of unbalanced covariates in any of the models.

Table C3 presents the results for different PSM DID specifications. For each propensity
score, we test the immediate effect of DFls interventions - effect in the treatment year on the
inverse of labour productivity - and long-term effect of DFls interventions - persistence after
3 years of the treatment on the inverse of labour productivity. We use two different matching
techniques: nearest neighbour matching and kernel matching. The nearest neighbour
matching method calculates the ATE as the weighted average of the difference in outcomes
of treated and matched control units. The kernel matching method computes the ATE as the
average difference in outcome of treated and matched control case, where the matched
control case is obtained as the kernel weighted average of nearest control unit outcomes.
Kernel matching is particularly suited for ATE estimation with small sample sizes as each
treated unit is compared to a whole set of near control units; and hence more information is
used leading to improved estimates. Only observations in the common support region are
used for calculating the ATE (Becker and Ichino, 2002).

The results (table C3) of PSM DID estimation are consistent with the previous analysis. The
average treatment effects are negative, and except for the immediate effect using the PS1
model, they are all significant. However, the immediate effect seems less significant and
smaller than the longer term effect. Over three years, results show that on average,
compared to the control group, the increase in labour productivity is between 0.09 (or 9%)
and 0.14 (or 14%) for countries with DFI support compared to the control group.

Finally, table C4 presents results for the WLS (using the dummy for the DFI variable). The
short-term effects are consistent with the previous tables. The coefficients are of the
expected sign and significant. Column (5) to (8) examines whether the outcome level
remains different after 2 year. Over 2 years, results show that on average, compared to the
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control group, decrease in employment per US$ measured by the log difference, is 0.082
higher for countries in which DFIs intervene than for the control group.

Columns 9 and 10 present the same approach but using a differentiated lag model. Columns
11 and 12 present the respective long run propensity for which we have the results on
variables DFI i(t+1)=dummy variable and DFI i(t+2)=dummy variable. Once again the results
are consistent, though they are of lower magnitude for the differentiated lag model of order
three, suggesting that the effect on productivity growth might disappear three years after
treatment.

We have also done various further regressions on the sum of DFIs and individual DFls such
as IFC and EIB using the investment to GDP ratio (see tables C5-C7). This allows for a
longer run of data, 11 years for IFC and EIB in some countries against a maximum of 6
years for all DFls.

Summary

Tables 5 and 6 summarise the results (some detailed estimations have not been shown).
Table 5 shows that the effects of DFIs (measured by the ratio of DFI investment over GDP)
on labour productivity (inverse of labour intensity) is around 4% for each percentage point
shift in the ratio. Table 6 suggests that the treatment effects on labour productivity range
between 0-15%, with averages of around 5-7%. The effects on labour augmenting technical
progress are around 50% higher (because sigma, or the elasticity of substitution, is around
one third).

When we compare the treatment effects of support by a DFIl using OLS and WLS
estimations we can compare how the selection bias might affect the estimation results. In
particular, if we do not account for such effects we would estimate a different impact of DFls
on productivity than would otherwise be the case, because DFIs might invest in countries
with lower levels or growth potentials in labour productivity. The effect of DFls (measured by
the ratio of DFIs over GDP) on labour productivity is 3.4% for each percentage point shift in
the ratio in the OLS equation but 7.5% in the equation that controls for selection bias (and
which uses 2 year differences).

Table 5: Effects of DFIs on labour intensity (coefficient on DFI ratio)

All DFIs EIB IFC
OLS on labour intensity at “t” -3.434 -4.41 -7.64
(Panel — country and time dummies (0.006)*** (3.47) (4.91)
included)
WLS — short term effect (t-(t-1)) -0.000 -6.848 -0.000

(0.835) (0.037)** (0.443)
WLS — Persistence over 2 years -7.492 -9.338 -4.624
(t+1-(t-1)) (0.001)*** (0.060)* (0.346)
Average of above coefficients -3.6 -6.9 -4.1
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Table 6: Effects of DFIs on labour intensity (average treatment effect on DFI

Note: the two entries refer to different matching techniques (see appendix C)
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dummy

All DFIs EIB IFC
PS1 -0.014 -0.066 -0.063
1 year (0.613) (0.027)* (0.053)*
difference -0.010 -0.089 -0.0075
(0.031) (0.000)*** (0.001)***
PS1 -0.092 -0.123 -0.065
3 years (0.031)* (0.095)* (0.297)
difference -0.099 -0.167 -0.117
(0.049)** (0.000)*** (0.043)**
PS2 -0.052 -0.017 -0.000
1 year (0.041)* (0.597) (0.990)
difference -0.010 -0.020 -0.005
(0.031)** (0.274) (0.794)
PS2 -0.141 -0.057 -0.085
3 years (0.001)** (0.315) (0.0007)***
difference -0.136 -0.017 -0.081
(0.009)*** (0.676) (0.040)**
Range 1.0-14.1 % 1.7-16.7% 0-8.5%
Average 6.9% 7.0% 5.2%




5 Conclusions

This study examined the effects of DFIs on job creation and labour-augmenting
technological change. It assumes that job creation, productivity and structural change are
significant development challenges for low income countries. Several DFIs have already
taken the importance of job creation on board.

The study covered the ways in which DFls affect employment and structural change. It
covers the static effects of DFls (via direct job creation through additionality, and the
composition effects this may have for productivity) and the dynamic effects (through linkages
but also through technical change). The paper reviews a set of approaches to measuring the
job impact of DFls. DFls in the past have reported only the number of employees in DFI
supported firms, but their analysis of impact has become more sophisticated over time.
Several DFls are now examining the indirect jobs generated and also the second-order
growth effects and induced effects in a set of case studies. This study filled the gap in the
macro analysis of DFls on job creation and structural change.

This paper conducts a number of quantitative analyses. First, we used production function-
based methods to estimate the impact of the investment provided by the DFlIs (IFC, EBRD,
EIB, CDC, DEG, Proparco). This provides expected direct and indirect employment impacts,
assuming that one unit of DFIs finance lead to a unit change in domestic investment. Under
our assumptions, DFls are estimated to have created 2.6 million jobs in developing
countries. This looks large, but on the other hand it is some 0.5% of the jobs required in the
coming 2 decades (assuming we need employment for at least half the billions of people that
will be added to the world population by then).

The second and more substantial part of the paper’s estimation examines the effects of DFls
on labour productivity. In doing so, the analysis uses a panel of 62 developing countries over
time (using between 6 and 11 years of observations per country). It provides panel and OLS
estimations. Moreover, it provides a set of estimations that allows for potential selection and
endogeneity biases. In particular, it estimates the treatment effects of support by a DFl,
accounting for the likelihood of it investing in a certain country. This controls for situations in
which DFls invest in countries with lower levels or growth potentials in labour productivity —if
we did not account for such effects we would estimate a lower impact of DFIs on productivity
than would otherwise be the case.

We find that DFIs have a significant effect on labour productivity. The effects of DFls
(measured by the ratio of DFIs over GDP) on labour productivity is around 4% for each
percentage point shift in the ratio. The average treatment effects on labour productivity range
between 0-15%, with averages of around 5-7%. Overall, this study suggests that DFIs can
increase employment, but can also raise labour productivity with a potential for structural
transformation.

This study has provided only initial results and these can be extended in a number of ways
in the future to test for the robustness in the results. Future studies could do estimations on
the productivity and employment effects at sector level. The employment and productivity
effects may differ by sector, and this might affect the strategies of DFls. It is however not
possible to state a priori which sectors have the greatest effects, as this is likely to be
country specific. DFlIs that support the financial sector may mainly add capital, but they could
also improve the efficiency of fund managers and banks. DFIs might support productivity in a
manufacturing firm, but this might lead to the displacement of others. Future studies also
need to take into account data quality issues. For example, we should use a variety of
different measures of DF| exposure, and use a variety of financial instruments they employ
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(loans, equity etc.). Studies should also make use of different types of employment
measures. Studies should also experiment by using other estimations procedures and
instruments and using methods that can help to understand which factors are conducive to
greater effects. This can have important policy implications. Finally, we need to examine the
interventions of DFls in the context of other interventions to support productivity change and

job creation,
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Appendix A: Data description

We use a number of different data sets. First, we have constructed and used data on DFls
using information provided by EBRD, EIB, CDC, DEG, IFC, and Proparco on their
investment on the whole economy and by sector (incl. manufacturing), see Massa (2011)
and Te Velde (2011). Those various institutions provided data over different periods. We
have a panel of data covering 1999 to 2009 for DEG, 1992 to 2009 for EBRD, 1985 to 2009
for the EIB, 2004 to 2009 for CDC, 1990 to 2009 for the IFC and 2002 to 2009 for Proparco.
For DFI exposure we use new commitments or new investments, converted into dollars and
calendar year total, and based on the following sources:

e Proparco - disbursements (€, debt and equity) to foreign countries from 2002 to
2009, excel spread sheet provided by Proparco

e IFC —IFC commitments for FY 1990-2007, excel spread sheet provided by IFC,
supplemented by data from annual report for 2008-2009

e EIB - finance contracts signed amount (€), 1970-2010,
http://www.eib.org/projects/loans/regions/acp/index.htm

o EBRD - EBRD investments 1991-2009, spread sheet for projects signed €1000,
available from www.ebrd.com

e CDC - new investments by country 2004 - 2010, £mn, spread sheet provided by
CDC

o DEG - MIS FlussgroRRen, €1000, 1988-2010, spread sheet provided by DEG

We have a comprehensive database covering investments from all those institutions for the
period 2004 to 2009. We also undertake separate econometric analysis focusing on DFls
individually (e.g. IFC, EBRD or EIB) which provide longer runs of data.

Other variables used in the econometric analysis are retrieved from the World Bank
Development Indicators, ILO and UNIDO.

Labour productivity (labour intensity of production) is computed using employment data (%
employment in population (x) population) and GDP data from WDI. IMF GDP deflators are
used in order to calculate volumes of variables. Real wages in constant US$ are computed
using ILO real wages expressed in local currency unit. Availability of data on employment
and real wages is the most binding constraint Therefore, some regressions will be presented
without real wages in order to increase the sample, whilst assuming that real wage effects
are taken into consideration in country fixed effects and country specific trends (this is also
used in labour demand equations as e.g. in Berman and Machin). This leaves us with 62 LI,
LMI and UMI countries with both employment and real wage data from 1985 to 2009, and 93
countries with at least employment data (see table A1 below).

Other data are all retrieved from WDI: Net ODA received per capita (in constant US$ using
IMF deflator); Agriculture, value added (% of GDP); Manufactures imports (% of
merchandise imports); Manufacturing, value added (% of GDP); Population ages 15-64 (%
of total); CPIA business regulatory environment rating (1=low to 6=high); CPIA financial
sector rating (1=low to 6=high). .Data in current dollars are all transformed in constant US$.
We derive data from UNIDO for the manufacturing sector variables - value added,
employment and wages.

We focus our analysis on LI, LMl and UMI countries. Because of its geographic orientation in

Eastern Europe and Central Asia (EECA), EBRD data include very few LI countries. Also
when focusing on EBRD, we restrict our panel to EECA countries.
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Table A1l: Countries

LI, LMI and UMI from 1989 to 2009 for which we have at
least one year with data on both employment and real
wage

LI, LMI and UMI from 1989 to 2009 for which we
have at least one year with data on employment

Albania; Algeria ;Armenia; Azerbaijan ;Belarus; Bosnia
and Herzegovina;Botswana; Brazil; Bulgaria; Burkina
Faso ;Burundi; Chile; China; Costa Rica; Croatia; Czech
Republic; Dominican Republic; Estonia; Fiji; Georgia;
Ghana; Guyana; Honduras; Hungary; India; Indonesia;
Jamaica; Jordan; Kazakhstan; Kenya; Latvia; Lithuania;
Malawi; Malaysia; Malta; Mauritius; Mexico; Mongolia;
Nepal; Oman; Pakistan; Panama; Paraguay; Peru;
Philippines; Poland; Romania; Saudi Arabia; Senegal;
Serbia; South Africa; Sri Lanka; Swaziland; Tajikistan;
Tanzania; Thailand; Turkey; Uganda; Ukraine;
Uzbekistan; Zambia; Zimbabwe

62 countries

Albania; Algeria; Angola; Argentina; Armenia;
Azerbaijan; Bahrain; Bangladesh; Barbados;
Belarus; Bolivia; Bosnia and Herzegovina;
Botswana; Brazil; Bulgaria; Burkina Faso;
Burundi; Cambodia; Cameroon; Chile; China;
Colombia; Costa Rica; Croatia; Czech Republic;
Dominican Republic; Ecuador; Estonia; Ethiopia;
Fiji; Georgia; Ghana; Greece; Guatemala;
Guyana; Honduras; Hungary; India; Indonesia;
Iraq; Jamaica; Jordan; Kazakhstan; Kenya;
Kyrgyz Republic; Latvia; Lithuania; Madagascar;
Malawi; Malaysia; Mali; Malta; Mauritius; Mexico;
Moldova; Mongolia; Morocco; Mozambique;
Nepal; Niger; Nigeria; Oman; Pakistan; Panama;
Paraguay; Peru; Philippines; Poland; Portugal;
Romania; Saudi Arabia; Senegal; Serbia; Slovak
Republic; Slovenia; South Africa; Sri Lanka ;
Sudan ; Swaziland ; Tajikistan ;Tanzania ;
Thailand ; Trinidad and Tobago ; Tunisia ; Turke
; Turkmenistan ; Uganda ; Ukraine ; Uruguay ;
Uzbekistan ; Vietham ; Zambia; Zimbabwe

93 countries

Whole economy Data description

Source

L (employees)

Population times employment to
population ratio

WDI

Y (value added, real)

GDP in volume US$ (GDP deflator base
varies across countries)

Computed using WDI GDP
current and IMF GDP deflator)

W/P (real wage)

Real wages (deflator base varies across
countries 54 non HI countries)

Computed using ILO real wages
expressed in LCU and IMF
deflator.

DFI DFl investments (EBRD, EIB, IFC, CDC,
DEG, Proparco) in constant US$ by
country from 2004 to 2009;
DFI /Y (DFI DFl investments (see above) over GDP EBRD, EIB, IFC, CDC, DEG,
investment to GDP constant US$ (GDP deflator base varies Proparco, WDI
ratio) across countries)

Manufacturing

ISICD

L (employees)

Employees in 163 countries

UNIDO

Y (value added, real)

Value added in constant US$ (2002)

UNIDO. Constant values
computed using WDI GDP
deflator

W/P (real wage)

Wages in constant US$ in 163 countries
(2002)

UNIDO. Constant values
computed using WDI consumer
price index deflator

DFI / value added

EBRD, EIB, IFC investments in industry in
current US$ over GDP in current US$

EBRD, EIB, IFC
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Table C5: Weighted Least Square WLE - DFIl over GDP ratio (pscore 1)

(1)

()

All but HI All but HI
Dep Var: 2 year
Dep Var: First difference in
difference in number number of
of employees per employees per
USD GDP (t-(t-1)) USD GDP
((t+1)-(t-1))
DFI it=DFI/GDP -0.000 -7.492%**
(0.835) (0.001)
log GDP constant 2007 -0.267*** 0.098
(0.001) (0.453)
ODA constant 2007 -0.001 -0.001
(0.262) (0.312)
Agriculture value added (% of GDP) 0.000 -0.019**
(0.847) (0.020)
Manufacturing value added (% of GDP) 0.001 0.023
(0.695) (0.139)
Merchandise trade (% of GDP) 0.001 0.001
(0.338) (0.752)
Manufactures imports (% of merchandise
imports) -0.002 -0.002
(0.112) (0.326)
LI_dum -0.043 -0.134*
(0.358) (0.039)
LMI_dum -0.013 -0.047
(0.636) (0.257)
Constant 7.499*** -2.612
(0.001) (0.404)
Observations 422 359

Notes: ***, ** and * respectively indicates significance at the 1%, 5% and 10% levels.
Robust standard errors are cluster at the country level. Regressions include a country

specific time trend
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Table C6: Weighted Least Square WLE - EIB over GDP ratio (pscore 1)

(1)

(2)

All but HI All but HI
Dep Var: 2 year
Dep Var: First difference in
difference in number number of
of employees per employees per
USD GDP (t-(t-1)) USD GDP
((t+1)-(t-1))
DFI it=DFI/GDP -6.848* -9.338*
(0.037) (0.060)
log GDP constant 2007 0.157*** 0.479***
(0.000) (0.000)
ODA constant 2007 -0.000** -0.000**
(0.036) (0.016)
Agriculture value added (% of GDP) 0.035**
(0.665) (0.128)
Manufacturing value added (% of GDP) 0.017*
(0.652) (0.005)
Merchandise trade (% of GDP) 0.003*** 0.002
(0.000) (0.234)
Manufactures imports (% of merchandise
imports) -0.011*** -0.009***
(0.000) (0.001)
LI_dum 0.157 0.142
(0.119) (0.210)
LMI_dum 0.137 0.130
(0.126) (0.247)
Constant -3.054*** -11.860***
(0.004) (0.000)
Observations 1201 1138

Notes: ***, ** and * respectively indicates significance at the 1%, 5% and 10% levels.
Robust standard errors are cluster at the country level. Regressions include a country

specific time trend
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Table C7: Weighted Least Square WLE - IFC over GDP ratio (pscore 1)

(1)

(2)

All but HI All but HI
Dep Var: 2 year
Dep Var: First difference in
difference in number number of
of employees per employees per
USD GDP (t-(t-1)) USD GDP
((t+1)-(t-1))
DFI it=DFI/GDP -0.000 -4.624
(0.443) (0.346)
log GDP constant 2007 0.144*** 0.418***
(0.000) (0.000)
ODA constant 2007 -0.000** -0.000***
(0.014) (0.000)
Agriculture value added (% of GDP) 0.000 0.005
(0.888) (0.292)
Manufacturing value added (% of GDP) 0.000 0.027***
(0.967) (0.000)
Merchandise trade (% of GDP) 0.002** 0.000
(0.013) (0.814)
Manufactures imports (% of merchandise
imports) -0.009*** -0.009***
(0.000) (0.000)
LI_dum 0.111* 0.038
(0.069) (0.621)
LMI_dum 0.070 0.020
(0.196) (0.786)
Constant -1.995%** -7.429***
(0.000) (0.000)
Observations 1201 1138

Notes: ***, ** and * respectively indicates significance at the 1%, 5% and 10% levels.
Robust standard errors are cluster at the country level. Regressions include a country

specific time trend
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Figure C1: PS1 Densities and histogram of propensity scores by treatment and
control group.
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Figure C2: PS2 Densities and histogram of propensity scores by treatment and
control group.
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Table C8: Balancing properties of covariates in treated and control groups

for nearest neighbour matching on propensity scores

t-Test
% Bias Mean(treated)
Mean Mean between % =
Covariates Sample treated control treated Reduction Mean(Control)
units units and in bias
controls
t Prob>t
PS1
log GDP
constant Unmatched 23.965 22.113 129.7 7.78 0
Matched 23.105 23.084 15 98.9 0.1 0.92
Detrended -
population Unmatched 1.0492 0.38391 102.7 6.75 0
Matched 1.0582 0.92681 94 90.8 0.72 0.47
Net ODA
received per
capita (in -
constant US$  Unmatched 25.019 46.525 -55.3 417 0
Matched 43.013 54.32 -29.1 474 2.23 0.03
Agriculture,
value added -
(% of GDP) Unmatched 14.241 20.847 -54.3 4.15 0
Matched 22.745 28.062 -43.7 19.5 3.74 0
Manufactures
imports (% of
merchandise
imports) Unmatched 16.576 13.355 375 2.72 0.01
Matched 13.583 10.093 40.6 -8.3 3.02 0
Merchandise
trade (% of -
GDP) Unmatched 69.734 75.671 -18.4 1.31 0.19
Matched 64.86 59.825 15.6 15.2 1.27 0.21
Manufacturing,
value added
(% GDP) Unmatched 67.132 63.761 32.2 2.29 0.02
Matched 63.596 68.586 -47.6 -48 -3.1 0
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Table C9: Balancing properties of covariates in treated and control groups for

kernel matching on propensity scores

t-Test
% Bias Mean(treated)
Mean Mean between %
Covariates Sample treated control treated Reduction Mean(Control)
units units and in bias
controls
t Prob>t
PS1
log GDP constant  Unmatched 23.965 22.113 129.7 7.78 0
Matched 23.105 22.962 10 92.3 0.83 0.407
Detrended
population Unmatched 1.0492 -0.38391 102.7 6.75 0
Matched 1.0582 0.8621 141 86.3 1.32 0.189
Net ODA received
per capita (in -
constant US$ Unmatched 25.019 46.525 -55.3 417 0
Matched 43.013 47.859 -12.5 775 115 0.25
Agriculture, value -
added (% of GDP) Unmatched 14.241 20.847 -54.3 4.15 0
Matched 22.745 26.119 -27.8 489 2.58 0.01
Manufactures
imports (% of
merchandise
imports) Unmatched 16.576 13.355 37.5 272 0.007
Matched 13.583 11.111 28.8 23.3 259 0.01
Merchandise trade -
(% of GDP) Unmatched 69.734 75.671 -18.4 1.31 0.19
Matched 64.86 60.802 12.6 31.7 116  0.246
Manufacturing,
value added (%
GDP) Unmatched 67.132 63.761 32.2 229 0.022
Matched 63.596 69.627 -57.5 -78.9 4.01 0
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Appendix D Impact of DFIs on labour productivity (average in
% over 2004-2009)

1 Maldives 8.14% 41 Senegal 1.22% 81 Costa Rica 0.42%
2 Georgia 6.44% 42 Nigeria 1.14% 82 Colombia 0.42%
3 Bosnia and Herzegovina 5.63% 43 Malawi 1.14% 83 Niger 0.38%
4 Mauritania 4.68% 44 Sierra Leone 1.13% 84 Chad 0.37%
5 Tunisia 4.21% 45 Mauritius 1.12% 85 Lithuania 0.35%
6 Madagascar 4.16% 46 St. Vincent and the Grenadines  1.09% 86 Papua New Guinea 0.35%
7  Albania 4.09% 47 Afghanistan 1.09% 87 Belarus 0.34%
8 Moldova 4.08% 48 Tanzania 1.07% 88 Turkey 0.32%
9 Panama 3.86% 49 Liberia 1.07% 89 Ecuador 0.31%

10 Serbia 3.77% 50 Togo 1.06% 90 Bangladesh 0.27%

11 Cape Verde 3.70% 51 Cameroon 0.99% 91 India 0.27%

12 Azerbaijan 3.69% 52 Rwanda 0.93% 92 Indonesia 0.24%

13 St Lucia 3.38% 53 Bolivia 0.90% 93 Botswana 0.24%

14 Bulgaria 3.35% 54 Bhutan 0.86% 94 Belize 0.22%

15 Lebanon 3.34% 55 SrilLanka 0.84% 95 Mali 0.22%

16 Armenia 3.31% 56 Paraguay 0.82% 96 Brazil 0.20%

17  Tuvalu 3.12% 57 Kiribati 0.80% 97 Angola 0.17%

18  Kyrgyz Republic 3.08% 58 Jamaica 0.79% 98 Chile 0.16%

19 Mongolia 3.03% 59 Burkina Faso 0.75% 99 Iraq 0.15%

20  Ukraine 3.02% 60 Solomon Islands 0.73% 100 Mexico 0.12%

21  Uganda 3.00% 61 Lesotho 0.72% 101 Algeria 0.12%

22  Mozambique 2.98% 62 Dominican Republic 0.67% 102 China 0.10%

23 Nicaragua 2.70% 63 El Salvador 0.66% 103 Burundi 0.09%

24 Montenegro 2.69% 64 Benin 0.66% 104 Thailand 0.07%

25 Jordan 2.56% 65 Uruguay 0.64% 105 Nepal 0.07%

26 Ghana 2.41% 66 Ethiopia 0.63% 106 Turkmenistan 0.07%

27 Zambia 2.27% 67 Vietnam 0.62% 107 Malaysia 0.04%

28 Kenya 2.20% 68 Peru 0.61% 108 Sudan 0.02%

29 Tajikistan 217% 69 Eritrea 0.61% 109 Kosovo 0.01%

30 Morocco 2.16% 70 Pakistan 0.59%

31 Samoa 2.08% 71 Seychelles 0.57%

32 Romania 1.84% 72 Guatemala 0.56%

33 Kazakhstan 1.76% 73 South Africa 0.54%

34 Dijibouti 1.69% 74 Philippines 0.53%

35 Vanuatu 1.45% 75 Guinea 0.52%

36 Honduras 143% 76 Grenada 0.51%

37 Namibia 1.41% 77 Gabon 0.49%

38  Fiji 1.32% 78 Uzbekistan 0.47%

39 Cambodia 1.32% 79 Haiti 0.43%

40 Tonga 1.30% 80 Argentina 0.43%
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