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change in production in countries that have adopted the CAF development strategy.
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1 Introduction

The terms “structure” and “structural change” (also referred to as “structural trans-
formation”) have yet been used with different meanings and interpretations in the
economic literature, but they usually refer to long-term and persistent shifts in the
sectoral composition of economic systems (Syrquin 2010). Since the first economic
development theoreticians such as Paul Rosenstein-Rodan, Arthur Lewis and Albert
Hirschman, structural change, broadly defined as the reallocation of resources away
from agriculture and towards manufacturing, has been considered as the optimal path
towards sustained economic growth (see for instance, Hansen and Prescott 2002).
According to Matsuyama (2005, p. 1), structural change is multifaceted as it is a “com-
plex, intertwined phenomenon’, in which the income growth process and the various
aspects of structural change like “sector composition .... organization of the industry,
financial system, income and wealth distribution, demography, political institutions
and even the society’s value system’, mutually affect and complement each other (see
also Kuznets, 1972, 1973). The concept of structural change is also considered as hav-
ing several dimensions, including changes in the composition of output, employment,
exports and aggregate demand (see UNCTAD 2014, p. 60). The current article focuses
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on structural change in production, although the latter also encompasses structural
change in employment (e.g., Fiorini et al. 2013). While the issue of structural transfor-
mation has been the subject of extensive research in the academic arena, it was largely
absent in policymakers’ circle. As noted by Losch et al. (2012), two factors have con-
tributed to explaining the progressive political comeback of the focus on “structural
change”: first, the 2008 financial crisis raised questions about the sustainability of the
existing growth model and its global imbalances; second, this financial crisis has dem-
onstrated the limits of the market-only approaches, by showing that states have a key
role to play, particularly in dealing with regulatory and structural issues. The need for
state intervention in the market has been exemplified by the massive interventions of
developed countries’ governments to help cope with the adverse consequences of this
crisis on their economies. The increasing attention being devoted to the importance of
structural change at the regional and international levels is evidenced by the re-engage-
ment of major development agencies and international institutions on long-term struc-
tural policies: for example, Justin Yifu Lin, previous Chief economist and Senior Vice
President of the World Bank from 2008 to 2012, called for a “new structural econom-
ics” as a framework for rethinking development (Lin 2010); the International Monetary
Fund (IMF) includes at the core of its agenda the issue of structural transformation
and diversification in developing countries with a particular emphasis on Low-Income
Countries. Structural change is also at the heart of the agenda of Regional development
Banks such as the African Development Bank, the Asia Development Bank as well as
international institutions such as UNIDO and UNCTAD.!

In the meantime, the development thinking literature has evolved significantly since
the 1950s, from the old structuralism approach (e.g., Rosenstein-Rodan 1943; Lewis
1954; Hirschman 1958; Prebisch 1959, 1960)—which has underpinned the import sub-
stitution policies—to the Washington-Consensus policies (e.g., Williamson 1990, 2004)
put forth by the Bretton Woods institutions, including the IMF and the World Bank. The
New Structural Economics (NSE) has emerged in the development thinking literature as
an alternative approach to development. This approach has received particular attention
since the 2008 global financial crisis and the ensuing global recession (see Lin 2011). The
NSE approach draws from the structural economics and the neoclassical approach (e.g.,
Lin 2011, 2012, 2015) to structure and change in the process of economic development,
by emphasizing the importance of economic structure and industry upgrading. It views
economic development as a dynamic process entailing structural changes and involving
industrial upgrading and corresponding improvements in hard (or tangible) and soft (or
intangible) infrastructure at each level (see Lin 2011, p. 194-195). As summarized by
Bruno et al. (2015, p. 133), the NSE approach is a mixture of the structural approach to
growth with neoclassical economics, and hence builds on three elements: an understand-
ing of comparative advantages as the evolving potential of a country’s endowment struc-
ture; a reliance on the market as allocation mechanism at any stage of development; and
the importance of the role of the state in facilitating the process of industrial upgrading.
At the heart of the NSE development approach is the idea that the economic structure

! It is worth noting that bilateral donors (including through their development agencies) have also been paying particu-
lar attention through different initiatives to the issue of structural transformation in developing countries.
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of an economy is endogenous to the structure of its factor endowments, and the basic
mechanism for effective resource allocation is the market. In this context, the role of the
state should be limited to providing information about the new industries, coordinat-
ing related investments across different firms in the same industries, compensating for
information externalities, and nurturing new industries by incubating and encouraging
foreign direct investment (see Lin 2011, p. 206). This approach, therefore, involves the
Comparative Advantage Following (CAF) development strategy based on as opposed
to the comparative advantage defying (CAD) development strategy. The CAF develop-
ment strategy entails for a country to follow its comparative advantage when promot-
ing industries. The CAD strategy involves developing advanced capital-intensive (heavy)
industries that are not consistent with their comparative advantage, which is determined
by their factor endowments. The CAF strategy requires that governments complement
the role of the market mechanism in achieving the effective resource allocation by play-
ing an active role in facilitating structural changes, including inter alia, by upgrading
and improving hard and soft infrastructure. In view of the limited financial resources in
developing countries to develop the requisite hard and soft infrastructure and eventu-
ally compensating for information externalities, we argue here that Aid for Trade (AfT)
flows provided by donor-countries (as part of the overall official development assistance)
could help recipient-countries’ governments play their role in the NSE framework.
AfT flows are part of overall official development assistance (ODA), the latter having
been a subject of an immense empirical literature (e.g., Addison and Tarp 2015; Addi-
son et al. 2017; Agénor and Aizenman 2010; Arellano et al. 2009; Chauvet and Ehrhart
2018; Lahiri 2006). Specifically, the AfT Initiative was launched at the 2005 WTO Hong
Kong Ministerial Conference, and aims to help developing countries, particularly LDCs,
to build the supply-side capacity and trade-related infrastructure that they need to assist
them to implement and benefit from WTO Agreements and more broadly to expand
their trade (see WTO Secretariat document WT/MIN(05)/DEC).

The current paper investigates empirically not only the effect of the CAF/CAD devel-
opment strategies on structural change in production in developing countries, but also
how Aid for Trade flows (i.e., AfT interventions) interact with these strategies in influ-
encing the extent of structural change in production in these countries. The analysis has
used two measures of structural change across several production sectors in the econ-
omy. The first indicator is derived from a metric-based approach, and relies on the Norm
and Absolute Value Index. The second measure is the Modified Lilien Index of struc-
tural change. Sectors of the economy over which the structural change in production
has been examined include Sector 1 (Agriculture, hunting, forestry and fishing); Sector 2
(Manufacturing); Sector 3 (Mining and utilities) and Sector 4 (Services).

In the existing literature, many studies have now investigated the macroeconomic
impact of the CAF/CAD development strategy including for example, in terms of eco-
nomic growth (Bruno et al. 2015); economic growth and growth volatility (Lin 2012);
inclusive growth (Lin 2004); inequality (Chen and Lin 2008); and poverty (Siddique
2015). On the other hand, while there is now an important literature on the effective-
ness of AfT (Cirera and Winters 2015; Ghimire et al. 2013, 2016; Gnangnon 2019;
Hiithne et al. 2014a, b; Martinez-Zarzoso et al. 2017; see a literature review in OECD/
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WTO 2017), to the best of our knowledge, only one study® (Cirera and Winters 2015)
has looked at the structural change effect of Aid for Trade programmes. However, this
study has focused on structural change in exports—and not on structural change in pro-
duction. Specifically, Cirera and Winters (2015) have assessed whether AfT programmes
have assisted the process of structural transformation in sub-Saharan African (SSA)
countries. They have examined the existence of an indirect impact of AfT flows on struc-
tural change through the trade flows and trade costs effects of AfT. They have obtained
empirical evidence of no significant impact of AfT flows on trade costs, aggregate flows,
bilateral trade flows and sector trade flows, with the exception that AfT programmes on
trade policy and regulations reduce the time to export and import. Second, they have
additionally examined the impact of AfT on structural change indicators and found no
statistically significant effect.

The empirical exercise in the current article uses a panel dataset comprising 81 coun-
tries over the period 1996—2016. Results based on the two-step system GMM approach
suggest that total AfT flows are complementary with the CAF development strategy in
generating a higher extent of structural change in production.

The remainder of the paper is structured around five sections. Section 2 discusses how
AfT flows and the CAD/CAF development strategy interact in influencing the extent of
structural change in production. Section 3 lays down the model specification that helps
address empirically the questions at hand. Section 4 discusses the econometric strategy,
and Sect. 5 interprets the empirical results. Section 6 concludes.

2 CAF/CAD strategy, Aid for Trade and structural change in production

The NSE approach makes a distinction between the CAF development strategy and
the CAD development strategy. Countries that implement the CAD strategy promote
the development of advanced capital-intensive (heavy) industries that are not consist-
ent with their comparative advantage, which is determined by their factor endowments.
This involves for example, providing non-viable firms with subsidies (e.g., through fis-
cal transfers) and protections. This makes the CAD industries non-viable in open and
competitive markets (Lin 2011). In contrast, the implementation of the CAF develop-
ment strategy (i.e., by following the comparative advantage when promoting industries)
makes economies highly competitive in the domestic and world markets, and enjoy the
largest possible market shares. Furthermore, the proponents of the CAF development
strategy have argued that this strategy results in a faster upgrade of the country’s struc-
ture of factor endowments and allows enterprises to reduce their industrial technologi-
cal gap vis-a-vis developed countries, including by acquiring from developed countries
industrial and technological innovations that match with their new comparative advan-
tage. Rodrik (2011) has welcomed the NSE approach advocated by Lin (2011). He has
noted many areas of agreement with Lin’s theory, and few areas of differences that he
has suspected as ‘methodological’ and perhaps even just ‘terminological’ differences,
which may have little practical impact (see Rodrik 2011, p. 229). However, the CAD
development strategy has received support in the literature (see UNCTAD 2016), the

2 It is worth noting that few studies have examined the effect of official development assistance (ODA), which includes
Aid for Trade, on structural change (e.g., Page 2012; Ahlerup 2019).
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argument being that developing countries are endowed with abundant cheap labour-
intensive industries, and hence can compete in the global market of these industries.
Another argument put forth has been that a CAF strategy would constrain countries
to specialize in sectors of static comparative advantage, which in developing countries,
represent low-value added and low-productivity sectors where possibilities for learning
and upgrading are limited. Along these lines, Chang (1994) has stated that industrial
policy involves building comparative advantages and creating entirely new sectors and
industries rather than following static comparative advantages. Thus, industrial policy
should help countries promote and discover their dynamic comparative advantage
(see UNCTAD 2016). Fine and Waeyenberge (2013) have called into question the NSE
approach, and noted that its core theoretical notion of comparative advantage is flawed.
They have stressed the commitment of this approach to a flawed and an incoherent
application of the neoclassical economics, with a narrow policy scope. Another strand
of the literature has discussed the disadvantages of so-called CAF-led growth owing to
different initial conditions between trading countries. The core—periphery arguments>
are strictly based on how productivity enhancement in the core affects employment and
terms of trade in the periphery requiring these countries to adjust beyond what the nat-
ural comparative advantage would suggest (e.g., Acharyya and Kar 2014). In fact, most
developing countries leapfrogged on account of such concerns, wherein the adjust-
ments were rapid, showed structural breaks, and led to abrupt relocation of factors of
production.

In light of this discussion, the current analysis does not intend to argue with certainty
that the NSE approach is the right one for all countries, in particular developing coun-
tries. Rather, it aims to test whether this approach is related to structural change in pro-
duction, including in conjunction with AfT flows. Nonetheless, in light of the findings
in the existing literature that the CAF development strategy promotes economic growth
(e.g., Bruno et al. 2015; Lin 2012) and reduces growth volatility (Lin 2012), enhances
inclusive growth (Lin 2004) and helps reduce poverty (Siddique 2015), we are tempted to
argue that countries that adopt a CAF strategy could experience a higher extent of struc-
tural change in production, given that the CAF development strategy would help them
progressively move towards activities of high value addition, including in line with the
dynamic change in their factor endowments. We do not however exclude the possibility
that the empirical exercise would show a negative effect or statistically nil effect of the
CAF development strategy on the extent of structural change in production, including in
the presence of higher AfT flows.

Let us now discuss how AfT could affect the extent of structural change in produc-
tion. The literature on the effectiveness of AfT has considered three categories of AfT
flows (as defined by the Organization for Economic Cooperation and Development,
OECD). These include AfT flows for building economic infrastructure; AfT flows
for strengthening productive capacity; and AfT flows related to trade policies and
regulations. Therefore, the effect of total AfT flows on structural change in produc-
tion would depend on how each of these components of total AfT flows influences

3 We thank a Reviewer for suggesting making reference to this strand of the literature.
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the extent of structural change in production. AfT interventions that allow build-
ing economic infrastructure could help reduce production costs, including the costs
associated with intermediate inputs used in the production process of final products.
Hence, this type of AfT flows would induce a higher extent of structural change in
production across sectors in the economy. Nevertheless, as these effects are indirect
(they do not target a specific sector), they could be sector-neutral. As noted by Cirera
and Winters (2015), in the absence of large sector distortions, these interventions may
favour sectors of comparative advantage, and hence induce a lower extent of structural
change in production, that is, a concentration of production on sectors of compara-
tive advantage in the economy. AfT interventions related to trade policy and regula-
tions could contribute to reducing administrative costs and regulatory bottlenecks to
trade (Busse et al. 2012; Cali and TeVelde 2011). In particular, such AfT interventions
could, inter alia, allow policymakers to be better equipped with the appropriate trade
policies consistent with the eventual government’s strategy of promoting structural
change. Notwithstanding this, for LDCs, unless the “self-reinforcing (lock-in) effects
of initial specialization” makes it difficult for them to diversify and promote structural
change in production, we could expect this indirect effect of AfT for trade policy and
regulations to positively influence structural change in production, through produc-
tion diversification away from primary products to manufacturing products and/or
services. AfT interventions directed toward specific sectors, which as we will see later
on, are categorized under the umbrella term “Aid for Trade for productive capacity”
aim to strengthen capacity in sectors such as banking and financial services, business
and other services, agriculture, fishing, industry, mineral resources and mining, and
tourism. Such interventions would have a direct effect on structural change in produc-
tion in the recipient country, including by promoting or reducing the extent of struc-
tural change in production, depending on the strategy implemented by the beneficiary
country, i.e., on whether or not the latter relies on its sectors of comparative advan-
tage. Overall, as AfT interventions are consistent with the development strategy of the
recipient-countries, we expect that they could positively or negatively influence the
extent of structural change in production.

Now, let us consider how could the CAF/CAD development strategy interact with AfT
interventions in influencing the extent of structural change in production in the recipi-
ent-countries? Based on the NSE framework, we postulate that Aid for Trade flows could
help governments complement the market mechanism role (i.e., achieving an effective
resource allocation) in facilitating structural change by, inter alia, helping upgrade and
improve hard and soft infrastructure, and eventually compensate for information exter-
nalities. In that context, AfT interventions could contribute to laying the ground for the
implementation of a CAF strategy that would help recipient-countries promote struc-
tural change in production, in line with their overall development strategies. Therefore,
we expect greater AfT flows to be complementary with the CAF development strategy
in promoting structural change in production. The empirical exercise would help test
this hypothesis and provide clear evidence on whether AfT flows and CAF development
strategy are complementary or substitutable in promoting the extent of structural of
production.
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3 Empirical model

We examine the effect of both CAF/CAD development strategy, and AfT on structural
change in production by drawing from the relatively scant literature on the macroeco-
nomic determinants of structural change (e.g., Dabla-Norris et al. 2013; Duarte and
Restuccia 2010; McMillan et al. 2014; Jha and Afrin 2017; Herrendorf et al. 2014; Mar-
tins 2018). In addition to the two variables of interest in the analysis, namely Aid for
Trade and the indicator of the development strategy based on comparative advantage,
the analysis also considers a number of control variables that are expected to influence
the effect of these two variables of interest on the dependent variable. These controls
include the trade policy stance (“TP”); the development level (“GDPC”) measured by
the real per capita income, which also captures the domestic demand pattern; the edu-
cation level (“EDU”); the financial development depth (denoted “FINDEV”); countries’
physical fundamentals, such as the share of arable land in total land in a given country
(“SHARABLE”), the population size (“POP”), and the institutional and governance qual-
ity (“INST”).

Dabla-Norris et al. (2013) have examined the determinants of structural change in
production by using countries’ fundamentals as well as policy and institutional factors
to explain the differences in output structures. In particular, the authors have docu-
mented stylized facts on the process of structural transformation around the world by
using output shares (sectoral real value added by economic activity, including agricul-
ture, manufacturing and services) as a proxy for structural change. Along the same lines,
Jha and Afrin (2017) have examined the patterns of structural transformation in African
countries, including by considering the evolution and determinants of the shares of agri-
cultural, manufacturing and services in total output for 53 African countries. McMillan
et al. (2014) have subsequently considered the determinants of structural change, but
also provided empirical evidence that structural change contributed positively to Africa’s
overall productivity growth. The authors have proxied structural change by the labour
reallocation effect. Specifically, using data on economy-wide, and sectoral labour pro-
ductivity, the authors have decomposed the change in the economy-wide productivity
into two components. The first component is the “within” component of productivity
growth, i.e., the weighted sum of productivity growth within individual sectors, where
the weights are the employment share of each sector at the beginning of the time-period.
The second component referred to as “structural change” term reflects the productiv-
ity effect of labour re-allocations across different sectors. In the spirit of the work by
McMillan et al. (2014), Martins (2018) has examined the determinants and patterns of
structural change by using the Shapley decomposition developed by Shorrocks (2013)
to extract the indicator of structural change. Herrendorf et al. (2014) have studied struc-
tural transformation by developing a multi-sector extension of the one-sector growth
model (that encompasses the main existing theories of structural transformation), which
serves as a natural benchmark to study structural transformation and that it is able to
account for many salient features of structural transformation. Duarte and Restuccia
(2010) have developed a model to measure structural transformation so as to examine
the role of structural transformation (the secular reallocation of labour across sectors)

on aggregate productivity.
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The current analysis has used two measures of the extent of structural change in pro-
duction across several production sectors in the economy. The first and main measure
(henceforth referred to as SCINAV) is a metric-based structural change index, which
relies on the Norm and Absolute Value Index. The second indicator used for robust-
ness check analysis is the Modified Lilien Index of structural change, henceforth referred
to as SCIMLI. Both indicators have been computed using the disaggregation of United
Nations Data on Sectoral Value Added. In particular, we use the following sectoral disag-
gregation (four sectors are considered). Sector 1: agriculture, hunting, forestry and fish-
ing; Sector 2: manufacturing; Sector 3: mining and utilities and Sector 4: construction,
wholesale, retail trade, restaurants and hotels, transport, storage and communication
and other activities, which we sum up to obtain the “Service” sector.

The SCINAYV indicator, which has also been used in other studies (e.g., Productivity
Commission 1998; Bacchetta and Jansen 2003; Cortuk and Singh 2011; Dietrich 2012;
and Fiorini et al. 2013) reflects the extent of structural change across several produc-
tion sectors in the economy. In the literature, it is also referred to as the Michaely Index
(Michaely 1962) or Stoikov Index (Stoikov 1966). It is the most prominent and also
simplest measure of structural change, and is derived from a metric-based approach of
measuring structural change. It summarizes here the changes in sectoral composition of
an economy between two points in time.

The SCINAV indicator is defined as follows: SCINAV = 0.5 >, |xi — %;s], where x;;
is the share of sector i at time ¢ and x;, is the share of sector i at time s. Hence, the differ-
ences of the sector shares x; are first calculated between two points in time (s and £). The
absolute amounts of these differences are summed up and divided by two (since each
change is counted twice). The SCINAYV indicator has been computed using non-over-
lapping 3-year averages of data on sectoral shares (of total output) in order to capture
medium term effects over the period 1996-2016 (see the sub-periods below). As such,
the SCINAYV values range between zero and unity, which facilitates its interpretation.
For example, the amount of structural change exactly equals the share of the movements
of the sectors as a percentage of the whole economy (see Dietrich 2012). If the structure
remains unchanged, the index is equal to zero, and if the whole economy undergoes a
total change (the change in all sectors is at its highest), then the index is equal to unity.

The Modified Lilien Index of structural change (SCIMLI) is derived from an axiomatic
analysis of SCI (see details on Dietrich 2012). The Lilien (1982) Index originally meas-
ured the standard deviation of the sectoral growth rates of employment from period s to
period t. Stamer (1998) modified this index in order to fulfil the characteristics of a met-

2
ric. The SCIMLI indicator is defined as follows: SCIMLI = \/ Yoy xit.xit/.(ln ;%) )
it

with x;; >0 and x; > 0. x;; is the share of sector i at time ¢ and x;; is the share of sector i at
time ¢'. According to this index, the influence of sector i grows in proportion to its size
as well as to the value of its relative growth. Like for the SCINAV indicator, the SCIMLI
indicator has also been computed using non-overlapping 3-year averages of data on sec-
toral shares so as to capture medium term effects. A rise in the values of SCINAV and
SCIMLI indicators reflects a greater extent of structural change across production sec-
tors, while a decrease in the values of these indicators indicate a lower extent of struc-

tural change across production sectors.
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The variable “T'CI” stands for the proxy for the development strategy based on com-
parative advantage (i.e., CAF or CAD) adopted by a given country (see for example Lin
and Liu, 2004 and Bruno et al. 2015). Following for example, Lin and Liu (2004) and

it/ M
GDPit/Lit

AVM;; is the added value of manufacturing industries of a given country i, at time t;

Bruno et al. (2015), we calculate TCI using the formula: TCI; = L where

GDP;; is the total added value of the country i; LM;; stands for the labour in the manu-
facturing industry, and L; is the total labour force. For a given country, a rise in the val-
ues of the TCI indicator reflects the fact that this country follows a CAD development
strategy by investing in heavy (capital-intensive) manufacturing industries, whereas
declining values indicate that the country follows a CAF development strategy. The
numerator of the TCI (i.e., AVMit/ LM,,) is relatively larger when manufacturing firms
experience large market shares due to the government’s intervention (with access to sub-
sidized credit and inputs, and very high profits lead to higher investment into capital)
and as a result, where the value added generated by the sector is above what would be
generated otherwise. Concurrently, as such a strategy leads to a distorted sector where
capital-intensive technologies are the government’s priority, the sector would employ
less labour. As noted by Bruno et al. (2015, p. 134), the TCI indicator reflects a situation
where a government tries to kick-start economic growth through policies supporting a
capital-intensive manufacturing sector.

The variable “AfT” is the measure of the real gross disbursements of AfT flows. It could
either be real total gross disbursements AfT flows (constant US dollar 2016 prices), and
denoted “AfTTOTCST” or its components, namely the real gross disbursements Aid for
Trade flows for economic infrastructure (constant US dollar 2016 prices) denoted “AfT-
INFRACST’, the real gross disbursements of Aid for Trade flows for building productive
capacity (constant US dollar 2016 prices) denoted “AfTPRODCST”, and the real gross dis-
bursements of Aid for Trade flows allocated for trade policies and regulations (constant
US dollar 2016 prices) denoted “AfTPOLCST”. Data on gross disbursements of AfT is
available in OECD/CRS database from 2002 onwards. In particular, when the current
study was being written, the data available covered the period 2002-2016. As this period
is relatively short to capture the extent of structural change in production (it takes time
for countries to change the sectoral structure of output) in AfT recipient countries, we
rely on AfT commitment data that covers the period 1995 onwards, and adopt the
approach used in Selaya and Sunesen (2012, p. 2158) to expand our AfT data so that it
covers now the period 1996-2016 (this approach has also been used in Clemens et al.
2012; Thiele et al. 2006). The approach assumes that the proportion of AfT actually dis-
bursed to sector “x” (AfT,) (for example, AfT disbursed for economic infrastructure; pro-
ductive capacity building; and trade policies and regulations) during a given period is
equal to the proportion of aid committed to sector x during this period, and is hence

given by AfT, = % > AfT,, where Commit, stands for the amount of real AfT

commitments (constant US dollar 2016 prices) to sector x; >, AfT is the total amounts
of AfT commitments and disbursements (constant US dollar 2016 prices) received during
each period, respectively. While there may be some concerns about the approximation of
sectoral disbursements with sectoral commitments because of differences in definitions
and statistical record (see Clemens et al. 2012 for more details), Odedokun (2003) and
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Clemens et al. (2012) have noted that this problem is likely to be small since aid disburse-
ments and commitments (both on the aggregate and sectoral levels) are highly correlated.
Using this formula and based on AfT commitments and disbursements (constant US dol-
lar 2016 prices) extracting from the OECD/CRS database (see Appendix 1 for more
details), we have calculated for each country in the sample, and for each year, from 1996
to 2001, data on gross disbursements of AfT for economic infrastructure, gross disburse-
ments of AfT for productive capacity building, and gross disbursements of AfT for trade
policies and regulations. This data has been merged with the available dataset on OECD/
CRS database on these three types of AfT flows over the period 2002-2016, so as to
obtain the dataset of 81 countries over the period 1996-2016, used in the current
analysis.
Against this background, we posit the following model:

log(SCD) iy = ¢o + ¢110g(SCD) ;1 + 92 TClir + @3log(AfT);, + ¢a TP
+ ¢sEDUj; + ¢6log(GDPC);; + ¢7FINDEV;; + ¢glog(POP),; (1)
+ @9SHARABLE;; + ¢10INST;; + ¥ + ws + €it,

where i represents a country’s index; ¢ denotes the time-period. The panel dataset used
to estimate model (1) contains 81 AfT recipients over the period 1996-2016. The vari-
able “SCI” is the dependent variable, which is primarily measured by the indicator “SCI-
NAV’, and for robustness check by the indicator “SCIMLI". “TCI” is the indicator of the
development strategy. “AfT” is the measure of real gross disbursements of AfT flows.
The description and source of all control variables are provided in Appendix 1. Data on
variables has been averaged over non-overlapping sub-periods of 3-year average so as to
reduce the influence of business cycles on variables, as well as to obtain medium-term
effects of regressors on the dependent variable. The sub-periods include 1996-1998;
1999-2001; 2002-2004; 2005-2007; 2008-2010; 2011-2013; and 2014-2016. The
dependent variable “SCI” represents the extent of structural change in production. We
have applied the natural logarithm to this variable so as to limit its high skewness. Like-
wise, the natural logarithm has been applied to the variables “AfT”, “GDPC’, and “POP”
in order to limit their high skewness. The one-period lag of the dependent variable has
been included in model (1) as a regressor so as to capture the initial level of structural
change in production as well as the persistence of this variable over time. Model (1) fea-
tures countries’ fixed effects (%;) and time effects (w;). The latter represent global shocks
that could affect the process of structural change in production in all countries together.
@o to @10 are parameters to be estimated. ;; is an error term. Appendix 2 shows descrip-
tive statistics on the variables used in the analysis, while Appendix 3 presents the list of
countries used in the analysis.

We shed light on how the key variables of interest, namely structural change indices
(SCINAYV and SCIMLI), TCI and the total AfT flows, in constant values (AfTTOTCST),
have evolved over the period 1996-2016. To do so, we use the 3-year average data to pro-
vide in Fig. 1 the evolution of the two indices of structural change in production and TCI,
while Fig. 2 displays the evolution of the two indices of structural change in production
as well as the total real AfT flows. Furthermore, Fig. 3 has used SCINAYV as the measure
of structural change in production (which is our primary measure of structural change
in production), and shows the correlation pattern (in the form of scatter plot) between
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this variable and TCI on the one hand, and between SCINAV (in Logs to limit its skew-
ness) and the total real AfT flows (also in Logs to limit its skewness), on the other hand.
We observe in Fig. 1 that the developments of SCINAV and SCIMLI are quite similar:
the two indices (the extent of structural change in production) have remained relatively
stable from 1996-1998 to 2002—-2004, but have declined from 2002-2004 to 2008—2010.
They have subsequently decreased from 2008-2010 to 20142016, thereby reflecting
a decline in the extent of structural change in production. Likewise, the TCI indicator
has increased from 5.4 in 1996-1998 to 8.5 in 2002-2004 (which reflects a tendency for
the adoption of a CAD development strategy), and subsequently declined to reach 5.14
in 2005-2007 (thereby suggesting the adoption of a CAF strategy). From 2008-2010 to
2011-2013, values of TCI have risen from 6.9 to 8.8, and then fallen to 6.3 in 2014—2016.
Overall, TCI and the extent of structural change indicators have not always evolved in
the same direction over the period 1996-2016. It is worth noting that as per statistics

Page 11 of 29
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reported in Appendix 2, we note that values of TCI range between 0.475 (for Tunisia in

the sub-period 2014-2016) to 231.7 for (for Niger in the sub-period 2002—-2004) (Fig. 4).
Figure 2 suggests that the total real AfT flows and structural change in production indica-

tors have evolved in opposite directions. In particular, AfT flows have declined from US$ 392
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million in 1996-1998 to US$ 118.1 million in 2002—2004. Real AfT flows have subsequently
embraced a rising trend from 2005 onwards—from 2007-2009 to 2014—2016—(i.e., after the
launch of the AfT Initiative in 2005). Finally, with regard to Fig. 3, we observe in the left-hand
graph a negative correlation pattern between the total real AfT flows and SCINAYV, and in
the right-hand graph a positive correlation pattern between TCI and SCINAYV. These tend to
indicate that AfT flows are associated with a lower extent of structural change in production,
while the CAD strategy is correlated with a higher extent of structural change in production.

However, these patterns reflect simple correlations, but not causality.

3.1 Expected effects of control variables

We expect greater trade policy liberalization to be conducive to structural change in
production through, inter alia, the diffusion of knowledge and technology from the
direct import of high-tech goods and higher productivity (e.g., Grossman and Helpman
1991; Barro and Sala-i-Martin 1997; Baldwin et al. 2005) that would promote output and
employment in high-productivity sectors. However, if greater trade policy liberalization
leads countries to lock their production into sectors in which they have a comparative
advantage (which is particularly the case for poor countries exporters of primary prod-
ucts), this would likely result in lower extent of structural change in production. Real per
capita income (which acts as a measure of development level) is likely positively asso-
ciated with the extent of structural change, as richer countries have a greater capacity,
including human, physical and productive capacities to promote structural change in
production compared to relatively less advanced countries. Human capital characteris-
tics, including the education level reflects the average skill level of the workforce, and
could induce a greater extent of structural change in production if this workforce is used
in a wide range of high value-added productive sectors. However, if the bulk of existing
workforce is used in existing activities (e.g., Agosin et al. 2012), this might result in lower
extent of structural change in production. Limited access to affordable finance would
constrain the ability of firms to produce and generate higher employment growth (Mar-
tins 2018), which would reduce the extent of structural change in production. A rise
in the depth of financial development could allow greater diversification, risk sharing,
and investment in higher productivity activities, and hence facilitate resource alloca-
tion across the economy (Levine 2005). This could, in turn, facilitate the development of
activities with high value addition, and promote structural change in production across
the various sectors of the economy. In the meantime, one could expect financial devel-
opment to be associated with a lower extent of structural change in production (i.e.,
for example a concentration of production activities in few sectors of the economy) if
banks are willing to finance only the development of activities in which the country has a
comparative advantage. The size of the population aims to capture possible scale effects
that can affect structural change in production. Countries’ fundamentals are captured
through the inclusion of the share of arable land in total land in model (1).

Weak institutions divert resources from productive sectors to unproductive sectors,
and hence promote rent-seeking activities (Igbal and Daly 2014). Similarly, widespread
corruption, inefficient bureaucracy, and a high risk of expropriation of private prop-
erty by the government can create uncertainty among producers and discourage them
from investing and innovating over the long term (Faruq 2011). In this context, better
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governance and institutional quality would be positively associated with the extent of
structural change in production. However, better institutional and governance quality
might be associated with a lower extent of structural change in production (i.e., a con-
centration of production in few production sectors of the economy) if countries’ activi-
ties are developed in sectors of comparative advantage.

4 Method

The empirical exercise starts with the estimation of model (1) (without the one-period
lag of the dependent variable as a regressor) using standard estimators. The first set of
estimators include the pooled ordinary least-squares (denoted “POLS-DK”) and the fixed
effects estimator (denoted “FE-DK”), where standard errors have been corrected using
the Driscoll and Kraay (1998) technique. The other estimators are the random effects
(denoted “RE”) and the feasible generalized least squares estimator (denoted “FGLS”).
It is important to note that the Driscoll and Kraay (1998) technique allows for correct-
ing standard errors for heteroscedasticity, autocorrelation and cross-sectional depend-
ence. Results of these estimations are presented in Table 1. However, these results could
be biased for several reasons. First, there could be a bi-directional causality between the
dependent variable and a number of regressors, including Aid for Trade flows, the indi-
cator of the CAF/CAD development strategy, trade policy, the education level, and the

Table 1 Effect of AfT flows and development strategy on structural change in production

Variables POLS-DK FE-DK RE FGLS with panel-
specific AR(1)
log(SCINAV) log(SCINAV) log(SCINAV) log(SCINAV)
(1) (2) (3) (4)

Tl —0.00117 —0.00458 —0.00118 (0.000996) — 0.000865
(0.000502)** (0.00137)*** (0.000413)**

log(AfTTOTCST) —0.0153(0.0134) —0.000102 (0.0171)  0.00214 (0.0282) —0.00770 (0.00724)

TP —0.000866 (0.00193)  0.000633 (0.00126)  0.000240 (0.00317) ~ 0.000217 (0.00142)

EDU —0.00674 —0.00332 —0.00445 —0.00603
(0.00197)*** (0.00122)*** (0.00193)** (0.000487)***

log(GDPQ) 0.0477 (0.0279)* —0.372(0.0456)***  0.0267 (0.0541) 0.0677 (0.0126)***

FINDEV —0.000353 0.00186 (0.00132) 0.000645 (0.00126) 0.000466 (0.000709)
(0.000882)

log(POP) —0.175 (0.0139)*** —0.216 (0.278) —0.172 (0.0289)*** —0.195 (0.00760)***

SHARABLE 0.00385 0.0174 (0.00770)** 0.00209 (0.00365) 0.00520 (0.001271)***
(0.000416)***

INST —0.171 (0.00583)***  —0.101 (0.0615) —0.164 (0.0463)**  —0.192 (0.0144)***

Constant —0.948 (0.272)*** 2.221(4.776) —1.348 (0.762)* —1.074 (0.235)***

Observations—coun-  388-81 388-81 388-81 382-75

tries

R-squared 0.309

Within R-squared 0.0724 0.1075

Between R-squared 04077

Overall R-squared 03172

Estimators: POLS-DK; FE-DK; RE; and FGLS

Robust standard errors are in parenthesis. For the random effects estimator, standard errors are clustered at the country
level. Time dummies have been included in the regressions using the random effects estimator

* pvalue<0.1; ** p value < 0.05; *** p value <0.01
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depth of financial development. Second, there might be another endogeneity concern
associated with the absence of the one-period lag of the dependent variable as a regres-
sor (i.e., the omitted variable bias). Furthermore, the presence of one-period lag of the
dependent variable as a regressor in model (1) could induce another endogeneity bias due
to the correlation between the unobserved country-specific effects and the lag(s) of the
dependent variable (e.g., Nickell 1981; Anderson and Hsiao 1982). To address these endo-
geneity problems, we use the two-step system GMM estimator (see Arellano and Bover
1995; Blundell and Bond 1998) to estimate model (1) as it stands, as well as various other
specifications of this model. This estimator is particularly appropriate for panel dataset
like the one used in the current study, i.e., with large N (number of individuals) and small
T (time-period). In spite of the fact that the full exogeneity of the GMM-type instruments
has been questioned in the empirical literature, this estimator is largely used in empiri-
cal studies given its superior small sample properties (for example, compared to the first
difference-GMM approach of Arellano and Bond 1991; and the one-step system GMM
approach) notably when the series are highly persistent over time (see Blundell et al.
2001). To address endogeneity concerns, the estimation based on the two-step system
GMM approach uses lagged values as instruments for the first-differenced regressors,
and first-differences as instruments for the equation levels. AfT variables (i.e., the vari-
able capturing the total AfT flows and its components) as well as regressors “TCI’, “TP’,
“EDU’, and “FINDEV” have been considered as endogenous in the regressions based on
the two-step system GMM estimator. The validity of the two-step system GMM estimator
depends on the assumption that idiosyncratic disturbances do not show significant sec-
ond-order serial correlation (AR(2)) in the error term, but a significant first-order serial
correlation in the error term (AR(1)), along with the Sargan test for over-identification,
whose statistic is expected to show a p value higher than 10%. We also report results asso-
ciated with the test of third-order serial correlation in the error term (AR(3)), which is
expected to show a statistic whose p-value should be higher than 10%. Finally, we present
the number of instruments used in the regressions, as a number of instruments higher
than the number of countries could make the afore-mentioned tests irrelevant (Roodman
2009). In the regressions, we have used a maximum of 2 lags of dependent variable as
instruments and 2 lags of endogenous variables as instruments.

Tables 2, 3, 4, 5 present the outcomes of estimations of different variants of model (1)
using the two-step system GMM estimator. Specifically, Table 2 presents results arising
from the estimation of model (1) that helps examine the effect of total AfT flows and
the TCI indicator on the extent of structural change in production (see columns [1], [2]
and [3]). Table 3 reports the outcomes of the estimations of specifications of model (1)
where the variable capturing the total AfT flows is replaced with each of its components.
Table 4 displays the estimates arising from the estimation of model (1). These estimates
allow to examine how AfT flows and the CAF/CAD development strategy interact in
influencing the extent of structural change in production. To that effect, the variable
capturing the interaction between each of the “AfT” variables (either total AfT flows or
its components) and “T'CI” is included in model (1). Finally, Table 5 reports the esti-
mates of model (1) specification that allows checking the robustness of the findings in
Table 4, including by replacing the dependent variable “SCINAV” with “SCIMLI"
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Table 2 Effect of AfT flows and development strategy on structural change in production
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Variables log(SCINAV) log(SCINAV) log(SCINAV) log(SCINAV)
(1) (2) (3) (4)
log(SCINAV),_, 0.164 (0.0269)*** 0.295 (0.0267)*** 0.179 (0.0132)*** 0.228 (0.0159)***
T 0.0159 (0.00454)*** 0.0159 (0.00307)***  0.0488 (0.0196)**
log(AfTTOTCST) 0.0343 (0.0378) 0.0743 (0.0176)*** 0.0620 (0.0132)***
[TCl] x [log(GDPQ)] —0.00698 (0.00289)**
TP 0.000529 (0.00396) —0.00243 (0.00473)  0.000189 (0.00266) —0.00165 (0.00287)
EDU —0.0110 —0.00284 (0.00153)* —0.0110 —0.00855
(0.00162)*** (0.00127)*** (0.00113)***
FINDEV 0.00818 (0.00163)***  —0.00237 (0.00173)  0.00353 (0.00105)*** 0.000857 (0.000876)
log(GDPC) 0.00750 (0.0431) 0.131 (0.0611)** 0.116 (0.0328)*** 0.144 (0.0277)***
log(POP) —0.180 (0.0298)***  —0.107 (0.0477)** —0.262 (0.0215)***  —0.229 (0.0180)***
SHARABLE —0.00135 (0.00364)  0.0125 (0.00447)***  0.00540 (0.00237)**  0.00539 (0.00178)***
INST —0.139(0.0307)***  —0.0353 (0.0486) 23 (0.0234)*** 45 (0.0259)***
Constant —0.698 (0.773) — 2.586 (0.942)*** —1.299 (0.447)*** —1.067 (0.300)***
Observations—coun-  356-81 435-81 334-81 334-81
tries
Number of Instru- 64 64 74 75
ments
ART1 (p value) 0.0000 0.0000 0.0000 0.0000
AR2 (p value) 0.7562 0.2204 03374 0.2883
AR3 (p value) 0.2605 0.8121 04544 0.3923
Sargan (p value) 0.6131 04734 0.3198 0.2523

Robust standard errors are in parenthesis. In the regressions, the variables “AfTTOTCST, TCI, TP, EDU, and FINDEV” have been
considered as endogenous. The other variables have been considered as exogenous

Estimator: Two-step system GMM
* pvalue <0.1; ** p value < 0.05; *** p value <0.01

5 Results and discussion

Across the four columns of Table 1, results indicate that the total AfT flows do not affect
the extent of structural change in production. At the same time, results in columns [1],
[2] and [4] (based, respectively, on the POLS-DK, FE-DK, and FGLS) show a negative
and significant effect of TCI at the 5% level, thereby indicating that the CAF strategy is
associated with a greater extent of structural change in production. Meanwhile, results
in column [3] (based on the random effects estimator) indicate no significant effect of
TCI on the extent of structural change in production. With regard to control variables,
we observe that trade policy liberalization does not affect the extent of structural change
in production. The education level tends to be negatively and significantly related to
the extent of structural change in production, thereby suggesting that higher education
level likely induces a higher concentration in some production sectors at the expense of
other sectors. Real per capita income (measure of the development level) exhibits alter-
natively negative and positive significant coefficients, respectively, in columns [2] and
[4], but no significant coefficient at the 10% level in columns [1] and [3]. While financial
development exerts no significant effect on the extent of structural change in produc-
tion, the share of arable land in total land area tends to be positively associated with a
higher extent of structural change in production. Likewise, the population size and the
institutional and governance quality tend to induce a lower extent of structural change
in production, that is, they tend to lead to a concentration of production in some sectors
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Table 3 Effect of the components of AfT flows and development strategy on structural

change in production
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Variables log(SCINAV) log(SCINAV) log(SCINAV)

(1) (2) (3)
log(SCINAV), _, 0.197 (0.0168)*** 0.174 (0.0139)*** 0.222 (0.0195)***
TCl 0.0127 (0.00324)*** 0.0137 (0.00358)*** 0.00500 (0.00201)**
log(AfTINFRACST) 0.0568 (0.0136)***
log(AfTPRODCST) —0.0503 (0.0165)***
log(AfTPOLCST) —0.0349 (0.0165)**
TP —0.000278 (0.00272) 0.00101 (0.00213) 0.00100 (0.00216)
EDU —0.00952 (0.00106)*** —0.0104 (0.00122)*** —0.00772 (0.00107)***
FINDEV 0.00194 (0.001000)* 0.00648 (0.000964)*** 0.00277 (0.000732)***
log(GDPCQ) 0.128 (0.0264)*** —0.0160 (0.0349) —0.0109 (0.0314)
log(POP) —0.219 (0.0188)*** —0.167 (0.0255)*** —0.117 (0.0178)***
SHARABLE 0.00994 (0.00192)*** 0.00654 (0.00254)** 0.000596 (0.00294)
INST —0.119 (0.0285)*** —0.106 (0.0195)*** —0.136 (0.0238)***
Constant —1.297 (0.325)*** 0.158 (0.546) —0.801 (0.449)*
Observations—countries 334-81 334-81 325-78
Number of instruments 74 74 74
ART (p value) 0.0000 0.0000 0.0000
AR2 (p value) 0.2804 04139 0.2646
AR3 (p value) 0.3786 0.4461 04371
Sargan (p value) 0.2244 0.1855 0.3818

Estimator: Two-step system GMM

Robust standard errors are in parenthesis. In the regressions, the variables AfTINFRACST, AfTPRODCST, AfTPOLCST, TCI, TP,
EDU, and FINDEV have been considered as endogenous. The other variables have been considered as exogenous. Time
dummies have been included in the regressions

* p value<0.1; ** p value < 0.05; *** p value <0.01

of the economy. As noted above, these results might be biased due to several endogene-
ity concerns, and plausible results would be obtained here from regressions based on
the two-step system GMM approach (see Tables 2, 3, 4, 5). However, before interpret-
ing these results as well as those reported in the other tables, it is important to say few
words on the results of the diagnostic tests that allow examining the validity of the two-
step system GMM estimator used to perform the empirical analysis. The outcomes of
these diagnostic tests are provided at the bottom of all columns of Tables [2] to [5], and
are clearly satisfactory, as they confirm the appropriateness of this estimator. Specifically,
we note across all these columns that the p values related to AR(1) test are 0, while the
p-values of the AR(2) and AR(3) tests are higher than 10%. Moreover, the p-value of the
Sargan test is always higher than 10%, and the number of instruments used in the regres-
sions is always lower than the number of countries.

Results in column [1] (based on the estimation of model (1) without the “AfT-
TOTCST” variable) indicate that the development strategy based on the CAD approach
induces a higher extent of structural change in production (the coefficient of the TCI
variable is positive and statistically significant at the 1%). The estimates reported in col-
umn [2] (based on the estimation of model (1) without the “TCI” variable) suggest that
AfT flows do not influence structural change in production. In column [3] where model
(1) is estimated as it is (i.e., with both TCI and AfT variables, here total AfT variable), we
obtain a positive and significant effect of both AfT and TCI on the extent of structural
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Table 5 Effect of the total AfT flows and development strategy on structural change
in production (“SCMLI")

Variables Log(SCIMLI) Log(SCIMLI)

(1) (2)
log(SCIMLI),._ 0.162 (0.0179)*** 0.212 (0.0308)***
TCl 0.0124 (0.00262)*** 0.147 (0.0485)***
log(AfTTOTCST) 0.0615 (0.0221)*** 0.0545 (0.0231)**
[TCl] x [log(AfTTOTCST)] —0.00753 (0.00253)***
TP 0.00353 (0.00214)* 0.00127 (0.00296)
EDU —0.00890 (0.000960)*** —0.00706 (0.000992)***
FINDEV 0.00250 (0.000940)*** 0.00106 (0.00117)
log(GDPQ) 0.0605 (0.0301)** 0.0235 (0.0287)
log(POP) —0.305 (0.0157)*** —0.254 (0.0289)***
SHARABLE 0.00931 (0.00257)*** 0.00560 (0.00315)*
INST —0.114 (0.0258)*** —0.0582 (0.0298)*
Constant —0.0137(0.426) —0.338(0419)
Observations—countries 327-80 327-80
Number of instruments 74 71
ART1 (p value) 0.0000 0.0000
AR2 (p value) 0.6695 0.8697
AR3 (p value) 0.5287 05617
Sargan (p value) 0.3275 04172

Estimator: Two-step system GMM

Robust standard errors are in parenthesis. In the regressions, the variables AfTTOTCST, TCI, TP, EDU, and FINDEV have been
considered as endogenous. The other variables have been considered as exogenous. Time dummies have been included in
the regressions

* p value<0.1; ** p value < 0.05; *** p value<0.01

change in production. These results suggest that while AfT flows induce a higher extent
of structural change in production, surprisingly the CAD development strategy (and not
the CAF strategy) results in a greater extent of structural change in production. This out-
come might reflect the fact that the effect of the CAF development strategy on the extent
of structural change in production depends on other variables, including AfT flows (this
is what we will check in Table 4). This peculiar result leads us to check whether there
are differentiated effects of TCI on the extent of structural change in production across
countries, depending on the latter’s development levels. In that respect, we present in
column [4] of Table 2 the outcome of the estimation of a specification of model (1),
which includes the interaction between TCI and the real per capita income, which acts
as an indicator of countries’ development levels. While results confirm the positive and
significant effect of total real AfT and TCI on the extent of structural change in produc-
tion, they also clearly indicate a negative and significant effect (at the 5% level) of the
interaction term. These suggest that as countries develop, the extent of structural change
in production is positively driven by the CAF development strategy. In particular, there
is a threshold of the real per capita income above which the CAF development strat-
egy exerts a positive effect on the extent of structural change in production, as below
this threshold, it is rather the CAD development strategy that generates greater struc-
tural change in production. This average threshold is given by US$ 1087.25 [=exponen-
tial (0.0488/0.00698)]. Thus, the CAD development strategy induces a higher extent of
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structural change in production mainly in low-income countries. Focusing on results
reported in column [3], we note about the outcomes concerning the control variables
that trade policy liberalization exerts no significant effect on the extent of structural
change in production, while higher financial development, higher development level,
and higher share of arable land in total land area are positively and significantly associ-
ated with the extent of structural change in production. The education level, the popula-
tion size and the quality of institutions and governance are negatively associated with
the extent of structural change in production (the coefficients of these variables are neg-
ative and statistically significant at least at the 1% level). These suggest that these factors
tend to lead countries to concentrate their production on some sectors in the economy.
Note that estimates associated with controls in column [4] of Table 2 are quite similar to
those in column [3] of the same table.

Table 3 reports results of the estimation of variants of model (1) where the variable “AfT”
is not the total AfT flows, but rather the components of the latter. We obtain that AfT
interventions for economic infrastructure generate a higher extent of structural change in
production (see column [1]), whereas AfT for productive capacity building and AfT asso-
ciated with trade policies and regulations induce a lower extent of structural change in
production. These results indicate that trade costs reduction through the development of
economic infrastructure promote structural change in production, while the build-up of
productive capacity and Aid for Trade policies and regulations tend to lead countries to
expand the production in some sectors at the expense of others, and hence reduces the
extent of structural change across all economic sectors considered in the study. We also
obtain here, in confirmation of results in Table 2, that higher values of TCI are associated
with a positive effect on the extent of structural change, thereby indicating that it is the
CAD development strategy that results in a greater extent of structural change in pro-
duction, although this peculiar result could reflect differentiated effects across countries,
depending on their development levels. The estimates related to control variables in the
three columns of Table 3 are broadly consistent with those in column [3] of Table 2.

We now consider estimates in Table 4, which allow to examine the extent to which AfT
flows (total AfT as well as its components) and the CAF/CAD strategy interact in influ-
encing the extent of structural change in production in AfT recipient-countries. Results
in column [1] suggest a positive and significant effect (at the 5% level) of the total AfT
flows on the extent of structural change in production. At the same time, the interac-
tion term associated with the interaction variable between the total AfT flows and
TCI is negative and statistically significant at the 1% level, thereby suggesting that AfT
(total AfT flows) are complementary with the CAF strategy in inducing a greater extent
of structural change in production. Thus, in the context of higher AfT flows, countries
that adopt a CAD strategy experience a lower extent of structural change in production,
while countries with a CAF strategy enjoy a greater extent of structural change in produc-
tion. In other words, if governments want to reap the benefits of AfT flows in terms of
structural change in production, they will be better off adopting the CAF development
strategy. This finding is line with studies such as Ghimire et al. (2013) who have shown
that AfT flows allocated to a given sector in the economy is positively associated with
the exports of this sector. The same patterns of results are obtained in columns [2] and
[3] concerning the interaction between TCI and, respectively, AfT related to economic
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infrastructure and AfT for productive capacity building. Furthermore, results in col-
umns [1] to [2] indicate that there is a threshold of AfT amounts above which the total
effect of AfT (total AfT and AfT for economic infrastructure) on the extent of structural
change in production changes sign. These thresholds of total AfT and AfT for economic
infrastructure are given, respectively, by $US 0.27 billion [=exponential (0.187/0.00963)]
and $US 86.8 million [=exponential (0.136/0.00744)]. Thus, countries that receive total
AfT amounts lower than $US 0.27 billion (or total amounts of AfT for economic infra-
structure lower than $US 86.8 million) tend to experience a positive effect of the CAD
development strategy on the extent of structural change in production, and countries
that receive AfT amounts higher than $US 0.27 billion (or total amount of AfT for eco-
nomic infrastructure higher than $US 86.8 million) tend to experience a positive effect
of the CAF development strategy on the extent of structural change in production. On
the other hand, there are thresholds of TCI above which the total effects of, respectively,
total AfT flows and AfT flows allocated to economic infrastructure on the extent of struc-
tural change in production change sign. These thresholds are, respectively, given by 7.3
(=0.0703/0.00963) and 10.54 (=0.0784/0.00744), respectively, for results in columns [1]
and [2]. Hence, countries whose TCI values are lower than the threshold 7.3 experience
a positive effect of total AfT flows on the extent of structural change in production (and
for these countries, the lower the value of the TCI, i.e., when the development strategy
is increasingly a CAF strategy, the higher the extent of structural change in production).
In contrast, countries with TCI values higher than this threshold, experience a reducing
effect of total AfT flows on the extent of structural change. The same reasoning applies to
AfT related to economic infrastructure, although the threshold amounts here to 10.54.

As for Aid for productive capacity building (see column [3]), we obtain that the inter-
action term is negative and significant at the 1% level, whereas the coefficient of the
total AfT variable is not statistically significant at the 10% level. Taking together, these
two results indicate that on average, AfT for productive capacity building consistently
induces a greater extent of structural change in production when countries adopt a CAF
strategy: the lower the values of TCI (i.e., the strong is the CAF strategy), the higher is
the extent of structural change in production. With regard to results displayed in col-
umn [4], we obtain on the one hand that the coefficient of the variable capturing AfT
related to trade policies and regulations is negative and statistically significant, whereas
the interaction term is positive, but not statistically significant at the conventional levels.
On the basis of these two results, we conclude that, on average, there is no combined
effect of AfT associated with trade policies and regulations and the development strat-
egy (CAF or CAD) on the extent of structural change in production. Results concerning
control variables in columns [1] to [4] align with those in column [3] of Table 2.

The results concerning the effect of the interaction between the total AfT flows and TCI
on the extent of structural change in production reflects an average effect and may therefore
hide differentiated impacts of total AfT flows (including in terms of magnitude, sign, and
statistical significance) on the extent of structural change in production, for varying levels of
TCL. For this reason, we display in Fig. 5, at the 95 per cent confidence intervals, the develop-
ment of the marginal impact of “TCI” on “SCINAV” for varying amounts of total AfT flows
that accrue to recipient-countries. The marginal impacts that are statistically significant at the
95 per cent confidence intervals are those encompassing only the upper and lower bounds of
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Fig. 5 Marginal impact of "AfTTOTCST" on “SCINAV”, for varying degrees of TCl (Source: Author)

the confidence interval that are either above or below the zero line. The figure shows that the
marginal impact of “TCI” on “SCINAV” decreases as countries receive higher amounts of
total AfT flows. However, this marginal impact is not always statistically significant. Specifi-
cally, it is positive and statistically significant for amounts of AfT flows lower than (or equal
to) $US 0.215 billion [=exponential (19.18639)], and negative and statistically significant
for AfT values strictly higher than $US billion 0.51 [=exponential (20.0579)]. These results,
therefore, indicate that countries enjoy a positive effect of the CAF development strategy on
the extent of structural change in production only when they receive very high amounts of
AfT, in particular when AfT amounts exceed $US 0.51 billion. Hence, countries that receive
AfT amounts lower than $US 0.215 billion experience a positive effect of TCI on SCINAYV,
i.e, in these countries, the adoption of a CAD development strategy induces a greater extent
of structural change in production. In contrast, countries that enjoy AfT flows higher than
$US 0.51 billion experience a positive effect of the CAF development strategy (or a nega-
tive effect of the CAD development strategy) on the extent of structural change. For these
countries, the higher the AfT amounts, the higher is the positive effect of the CAF devel-
opment strategy on the extent of structural change in production. Overall, the figure shows
that countries that experience higher amounts of AfT flows tend to progressively reduce the
reliance on the CAD development strategy (and increasingly adopt the CAF development
strategy) so as to promote structural change in production.

Symmetrically, we present in Fig. 5, at the 95 per cent confidence intervals, the devel-
opment of the marginal impact of “AfTTOTCST” on “SCINAV” for various countries’
levels of TCI. The figure shows that the marginal impact of “AfTTOTCST” on “SCINAV”
decreases as countries experience higher TCI values, and is almost always positive and
statistically significant. Specifically, it is positive and statistically significant for TCI values
lower than (or equal to) 0.48, and statistically nil for TCI values comprised between 0.48
and 23.6. For TCI values higher than (or equal to) 23.6, the marginal effect of the total AfT
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on the extent of structural change in production is negative and statistically significant.
Hence, total AfT flows reduce the extent of structural change in production in recipient-
countries that experience TCI values higher than 23.6. In addition, for these countries,
the higher the values of the TCI, the higher is the magnitude of the negative effect of total
AfT on the extent of structural change in production. As a result, countries that imple-
ment CAF strategies experience a positive effect of AfT flows on the extent of structural
change in production: AfT interventions are complementary with the CAF development
strategy in inducing a higher extent of structural change in production. For countries with
TCI values lower than 0.48, AfT flows are substitutable with countries’ CAF development
strategy. Finally, countries with values of TCI ranging from 0.48 to 23.6 experience no sig-
nificant effect of AfT flows on the extent of structural change in production.

As noted in the previous section, the robustness of findings in Table 4 is checked by
replacing SCINAV with SCIMLI in model (1). The results of the estimation of this model
specification without/and with the interaction between “TCI” and the total AfT variable
are reported, respectively, in columns [1] and [2] of Table 5. These results are largely
consistent with those in Table 4, notably in terms of direction of the effects of AfT, TCI
and the interaction variable on structural change in production. Specifically, we obtain
in columns [1] and [2] that higher total AfT flows induce a greater extent of structural
change in production, while the interaction term exhibits a negative sign (as in Table 4),
which indicates that total AfT flows promotes structural change in production when
countries adopt the CAF development strategy. The threshold of TCI below which the
total effect of total AfT flows on the extent of structural change in production is positive
is given by 7.24 (which is close to the threshold of 7.3 obtained in Table 4). Estimates of
controls are to a large extent consistent with those in Table 4.

6 Conclusion

This paper examines how AfT flows interact with countries’ development strategy
based on the comparative advantage (CAD or CAF) in influencing the extent of struc-
tural change in production. The analysis is conducted using an unbalanced panel data-
set, which contains 81 countries over the period 1996-2016. Based on the two-step
system GMM approach, the estimations’ results have shown that total AfT flows are
complementary with the CAF development strategy in promoting structural change in
production. These findings show that as the international community, including donor-
countries and international financial and regional institutions are working with national
policymakers of developing countries to promote economic diversification and struc-
tural change (including in production), the provision of higher AfT flows to these gov-
ernments should be accompanied by the adoption of the CAF development strategy so
as to achieve the intended objective of promoting structural change in production.
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Appendix 1
See Table 6.

Table 6 Definitions and sources of variables

Variable

Definition

Source

TCl

AfTTOTCST, AfTINFRACST,
AfTPRODCST, and
AfTPOLCST

GDPC

This is the Technology Choice Inde,
which is a proxy for the development
strategy (i.e., CAF or CAD) adopted by a
given country

“AfTTOTCST"is the total AfT gross
disbursements (in constant 2016 US
dollars)

"AfTINFRACST"is the gross disbursements
AfT allocated to Economic Infrastruc-
ture (in constant 2016 US dollars)

“AfTIPRODCST"is the gross disburse-
ments AfT allocated to Productive
Capacity Building (in constant 2016 US
dollars)

"AfTPOLCST"is the gross disbursements
AfT related to Trade Policies and Regu-
lations (in constant 2016 US dollars)

GDP per capita (constant 2010 US$)

Author’s calculation based on the formula
described in Sect. 3. Data on the added
value of manufacturing industries
(AVMy) as well as data on the labour
in the manufacturing industry (LM;;)
are collected from the database of the
United Nations Industrial Development
Organization (https://www.unido.org/
researchers/statistical-databases). Data
on total added value (GDP) and total
labour force (L) is obtained from the
World Development Indicators (WDI) of
the World Bank

Author’s calculation based on sectoral
development aid data collected from
the OECD/DAC-CRS (Organization for
Economic Cooperation and Develop-
ment/Donor Assistance Committee)-
Credit Reporting System (CRS). AfT data
is computed on the basis the following
three categories (the CRS Codes are in
brackets):

Economic Infrastructure: transport and
storage (210), communications (220),
and energy

generation and supply (230); Building
Productive Capacity: banking and finan-
cial services (240), business and other
services (250), agriculture (311), forestry
(312), fishing (313), industry (321),
mineral resources and mining (322),
and tourism (332); and Trade policy and
regulations: trade policy and regulations
and trade-related adjustment (331)

WDI 2018
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Table 6 (continued)

Variable Definition Source

TP This variable represents the measure of ~ Heritage Foundation (see Miller et al.
trade policy. The trade policy index is 2017)
indeed the “Freedom to international
trade” score used as a major compo-
nent of the Economic Freedom Index. It
is composite measure of the absence of
tariff and non-tariff barriers that affect
imports and exports of goods and
services. Its computation is based on
two components: trade-weighted aver-
age tariff rage and non-tariff barriers
(NTBs), the extent of latter having been
determined on the basis of quantitative
and qualitative available information.
NTBs include quantity restrictions,
price restrictions, regulatory restric-
tions, investment restrictions, customs
restrictions, and direct government
interventions. This score is graded on a
scale of 0 to 100, with a rise indicating
lower trade barriers, i.e., higher trade
liberalization, while a decrease reflects
rising trade protectionism

EDU Average of the gross rate of primary, Author’s calculation based on data from
secondary and tertiary school enroll- the WDI
ment (%)

FINDEV This is the measure of the depth of finan-  WDI

cial development. It is measured by the
domestic credit to private sector (% of
GDP), where missing values have been
replacing with the domestic credit to
private sector by banks (% of GDP)

SHARABLE This is the share (%) of arable land in total  WDI
land area

POP Total population WDI

INST This variable represents the quality Data on the components of “INST" has
of institutions and governance in a been extracted from World Bank
given AfT recipient-country. It has Governance Indicators developed by
been calculated by extracting the first Kaufmann, Kraay and Mastruzzi (2010)
principal component (based on factor and updated in 2018

analysis) of the following six indica-
tors of governance. These indicators
include a measure of political stability
and absence of violence/terrorism; a
measure of regulatory quality policy; an
indicator of Rule of Law; a measure of
Government Effectiveness; an indicator
of voice and accountability; and finally,
a measure of corruption. It is worth
noting that higher values of the index
“INST" are associated with better gov-
ernance and institutional quality, while
lower values reflect worse governance
and institutional quality

Appendix 2
See Table 7.
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Table 7 Descriptive statistics on variables

Variable Observations  Mean Standard deviation Minimum Maximum
SCINAV 567 0.019 0.013 0.003 0.119

SCIMLI 557 0.019 0.013 0.003 0.119
AfTTOTCST 537 2.65e+08 4.53e+08 67,837.2 3.65e+09
AfTINFRACST 536 1.55e4-08 2.97e+4-08 17,984.67 3.04e+09
AfTPRODCST 537 1.08e+08 1.88e+08 43,864.5 1.96e+09
AfTPOLCST 480 4,613,200 1.46e+07 201.3659 2.64e+08
TCl 431 7.227 19.574 0475 231683
GDPC 566 4761.654 5175.947 194.926 24,892.790

TP 549 67.068 12.865 13.467 89.200
EDU 557 69.965 20.124 4.199 111.962
FINDEV 555 37.184 31.763 0.186 155.407
POP 566 5.92e+07 1.93e+08 264,269.3 1.37e+09
SHARABLE 564 14.654 13.716 0.088 64.534
Appendix 3

See Table 8.

Table 8 List of countries contained in the full sample

Entire sample

Albania Georgia Myanmar

Algeria Ghana Nepal

Angola Guatemala Niger

Argentina India Oman

Armenia Indonesia Pakistan

Azerbaijan Iran, Islamic Rep. Panama

Bahrain Jamaica Papua New Guinea
Bangladesh Jordan Paraguay

Belarus Kazakhstan Peru

Bolivia Kenya Philippines
Botswana Korea, Rep. Saudi Arabia

Brazil Kyrgyz Republic Senegal

Burundi Lao PDR Slovenia

Cambodia Lebanon South Africa
Cameroon Lesotho Sri Lanka

Chile Macedonia, FYR Suriname

China Madagascar Tajikistan

Colombia Malawi Tanzania

Costa Rica Malaysia Thailand

Croatia Maldives Trinidad and Tobago
Ecuador Mauritius Tunisia

Egypt, Arab Rep. Mexico Turkey

Eritrea Moldova Uganda

Eswatini Mongolia Ukraine

Ethiopia Montenegro Uruguay

Fiji Morocco Vietnam

The Gambia Mozambique Yemen, Rep.
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