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Abstract: The effect of trade-related government expenditure on backward and forward participation in
global value chains (GVCs) is at the heart of the present analysis. The latter builds on an unbalanced
panel dataset of 74 developing countries over the annual period from 2005 to 2018. It has used several
estimators, the primary one being the Quantile via Moments approach. The outcomes suggest that
trade-related government expenditure exerts no significant effect on countries’ forward participation
in GVCs. At the same time, countries located in the 20th to 90th quantiles experience a positive and
significant effect of trade-related government expenditure on backward participation in GVCs, with the
magnitude of this positive effect being larger for countries in the upper quantiles than for countries in
the lower quantiles. The least integrated countries into the backward participation in GVCs (i.e., those in
the 10th quantile) experience no significant effect of trade-related government expenditure on backward
participation in GVCs. Interestingly, expenditure in favour of developing economic infrastructure, and
expenditure for enhancing productive capacities reinforce each other in positively affecting backward
GVC participation by countries located in the upper quantiles (i.e., the 50th to 90th quantiles). However,
the interaction between these two types of trade-related government expenditure does not influence
countries’ forward participation in GVCs. These findings shed light on the importance of trade-related
expenditure for enhancing developing countries’ participation in backward GVCs.

Keywords: trade-related government expenditure; participation in global value chains; developing
countries

JEL Classification: F14; F15; H54

1. Introduction

Does trade-related government expenditure affect the participation of developing
countries in global value chains (GVCs)? This topic is at the heart of the present analysis.

We define trade-related government expenditure as the government expenditure that
covers a variety of economic areas, including agriculture, fishing, forestry, and hunting;
mining, manufacturing, and construction; transport; communication; and fuel and energy.
These areas are directly related to trade (e.g., [1]). According to [2] (p. 3), a global value
chain (GVC) consists of a series of stages involved in producing a product or service that
is sold to consumers, with each stage adding value, and with at least two stages being
produced in different countries. A firm participates in a GVC if it produces at least one stage
in a GVC. Participation in GVCs can be captured either through a backward participation
or a forward participation. The backward participation in GVCs indicates a country’s
engagement in GVCs as a “seller”, and captures the foreign value-added that is embodied
in gross exports. The forward participation in GVCs reflects a country’s participation in
GVCs as a “buyer”, and captures the domestic value added (used as intermediate input) in
other countries’ value-added exports.

While there are many studies on the determinants of participation in GVCs (e.g., [3–11]),
we are not aware of a study that has explored the effect of government expenditure on
the participation in GVCs. The present study aims to fill this void in the literature by
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investigating whether trade-related government expenditure affects developing countries’
participation in GVCs. The analysis is carried out at the aggregate level—that is, by using a
country-year analytical framework, and not a sectoral nor firm level analytical framework.

The benefits of participation in GVCs by developing countries have been well em-
phasized in the literature (e.g., Ignatenko et al., 2019; World Bank, 2020). For example,
GVC participation positively affects labour productivity in low-income countries (e.g., [12]);
fosters economic upgrading, including through greater developing countries productiv-
ity growth in the formal manufacturing sector (e.g., [13,14]); promotes social upgrading
(e.g., [15]); contributes to lower within-country income inequality (e.g., [16,17]); promotes
economic growth (e.g., [9,18]); reduces poverty (e.g., [18–20]); and can be beneficial for the
acceptability, developability, and sustainability of the energy system (e.g., [21]).

Backward GVC participation (the use of imported inputs to produce goods for ex-
ports) is likely to be more relevant for the economies of developing countries that tend
to export primary commodities as well as labour-intensive products. This is because for
these countries, forward GVC participation entails the export of raw commodities and
intermediate inputs to foreign countries that will process them (e.g., [22]). Along the same
lines, ref. [23] have found empirically that backward GVC participation exerts a greater
(and more robust) positive effect on domestic productivity than forward GVC participation.

Our first and main hypothesis is that trade-related government expenditure would
help reduce trade costs, and consequently contribute to enhancing countries’ overall par-
ticipation in GVCs, including their backward participation in GVCs. We also postulate a
second hypothesis that both trade-related government expenditure for building economic
infrastructure and trade-related government expenditure for enhancing productive capac-
ities could interact in positively affecting countries’ participation in GVCs, in particular
their backward GVC participation.

The empirical analysis covers 74 developing countries over the period from 2005 to
2018, and uses the Method of Moments Quantile Regression (MMQR) with fixed effects
approach (also referred to as “Quantile via Moments”) developed by Machado and Santos
Silva (2019). It provides support for our two hypotheses. We obtain that trade-related
government expenditure fosters backward participation in GVCs, but exerts no significant
effect on forward participation in GVCs. In particular, while trade-related government
expenditure exerts no significant effect on countries that have the lowest level of backward
participation in GVCs, its effect is positive and significant on backward GVC participation,
and the magnitude of this effect increases as we move to countries with the highest de-
grees of backward participation in GVCs. On another note, we find that the interaction
between trade-related government expenditure for economic infrastructure and trade-
related government expenditure for productive capacities does affect significantly forward
participation in GVCs. However, these two types of trade-related government expenditure
reinforce each other in positively affecting the backward GVC participation by countries
located in the upper quantiles (i.e., from the 50th to the 90th quantiles) of the distribution
of the indicator of countries’ backward participation in GVCs.

The remaining part of the paper is structured around six sections. Section 2 provides a
theoretical discussion on the effect of trade-related government expenditure on countries’
participation in GVCs. Section 3 lays down the model used to empirically test our theoretical
hypotheses. Section 4 briefly presents an analysis of data concerning our main variables of
interest. Section 5 presents the econometric approach used in the analysis, and Section 6
interprets the empirical outcomes. Section 7 concludes.

2. Theoretical Discussion of the Effect of Trade-Related Government Expenditure on
GVC Participation

Trade-related government expenditure on infrastructure (including on areas such as
transport; communication; and fuel and energy) is likely to contribute to reducing trade
costs (Trade costs are defined in a broader sense by [23] (p. 691) as “including all costs
incurred in getting a good to a final user other than the marginal cost of producing the good itself:
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transportation costs (both freight costs and time costs), policy barriers (tariffs and nontariff barriers),
information costs, contract enforcement costs, costs associated with the use of different currencies,
legal and regulatory costs, and local distribution costs (wholesale and retail).”), and hence fostering
GVC participation, in particular through greater engagement in backward GVCs. This is
because, on the one hand, the build-up of infrastructure is critical for trade costs reduction,
and for the expansion of traditional trade, particularly in developing countries (see for
example, [24–33]). On the other hand, and more importantly, an increasing body of the
literature (see for example, [34], who has discussed the importance of transport cost and
transport infrastructure for participation in GVCs trade. See also the survey by [35] on
the matter) has emphasized how trade costs inhibit firms’ engagement in GVCs. For
example, [36] (p. 97) has argued that the accumulation of trade costs in GVCs generates the
so-called “cascading effect” across many production stages, since intermediate goods are
imported and then re-exported farther downstream, going through different processing
nodes before reaching the final consumer. Trade costs undermine the development of
complex GVCs, especially when the accumulation and magnification effects of cascading
trade costs ex ceed a certain threshold (e.g., [3,37]). Ref. [36] has estimated that trade
frictions raise the production cost in a single stage of the value chain by 18 per cent on
average. Building on the review of the consequences of trade costs for competitiveness
at industry, national and global levels, [35] have concluded that reducing trade costs
would significantly benefit countries that are not well integrated into international trade.
According to [38], trade costs adversely affect both the volume of trade flows within GVCs
and the spatial organization of GVCs.

On the other hand, government expenditure that covers sectors such as agriculture,
fishing, forestry, and hunting; as well as mining, manufacturing, and construction, could
also affect countries’ participation in GVCs. This type of expenditure is also referred to, in
the present study, as “trade-related government expenditure for strengthening productive
capacities” (e.g., [39,40]). It would strengthen firms’ productive capacities, reduce prod-
uct costs and enhance their competitiveness in the value chains. Therefore, this type of
government expenditure could foster countries’ participation in GVCs, and notably their
backward participation in GVCs.

Both trade-related government expenditure for building infrastructure and govern-
ment spending for enhancing productive capacities are interrelated and likely to reinforce
each other in affecting countries’ GVC participation. Therefore, it might not be wise to
separately consider the effect of each of these two types of trade-related government expen-
diture on countries’ participation in GVCs. For example, reducing trade costs by developing
infrastructure might not significantly encourage countries’ backward participation in GVCs
if firms located in those countries lacked the requisite productive capacity to use foreign
inputs to produce goods that would be exported to their trading partners (i.e., through
greater backward participation in GVCs). Likewise, the prevalence of poor infrastructure
would not facilitate firms’ integration into GVCs, including through backward engagement
in GVCs, even though firms’ productive capacities were enhanced.

Against this background, we posit two hypotheses.

Hypothesis 1 (H1). Greater trade-related government expenditure can foster countries’ participa-
tion in GVCs, including their backward participation in GVCs.

Hypothesis 2 (H2). Trade-related government expenditure for infrastructure and trade-related gov-
ernment infrastructure for productive capacities could reinforce each other in enhancing countries’
participation in GVCs, and notably their backward GVC participation. In other words, increas-
ing both trade-related government expenditure for infrastructure and trade-related government
infrastructure for productive capacities could induce greater participation in GVCs, including in
backward participation in GVCs.

The empirical analysis will test these two hypotheses.
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3. Model Specification

There is now an extensive literature on the country-level determinants of participation
in GVCs (e.g., [4–6,8,10]). We build on this literature and use as control variables the real
per capita income (denoted “GDPC”), the human capital level (denoted “HUM”), the real
exchange rate (denoted “REER”), foreign direct investment (FDI) inflows (denoted “FDI”),
financial development (denoted “FD”), the institutional and governance quality (denoted
“INST”), the dependence on natural resources (denoted “RENT”), and the population size.
The theoretical effects (we refer readers to the discussion provided by authors such as [6,10]
on the theoretical effects of each of the control variables used in the analysis) of each of
these control variables have been largely discussed in [6,10].

Therefore, we postulate the following baseline model specification (1):

GVCit = θ0 + θ1EXPECOit + θ2Log(GDPC)it + θ3HUMit + θ4Log(REER)it + θ5FDIit + θ6FDit
+θ7 INSTit + θ8RENTit + θ9Log(POP)it + γt + µi + εit

(1)

The subscripts i and t stand respectively for a country and a year in the panel dataset
used in the analysis. This panel dataset is unbalanced and includes 74 developing countries
over the annual period from 2005 to 2018. The dependent variable “GVC” is the indicator
of participation in GVCs. It can be either the backward participation in GVCs (denoted
“BGVC”) or the forward participation in GVCs (denoted “FGVC”). The indicator “BGVC”
represents the share of the value added of foreign (imported) goods (used as intermediate
inputs to produce output for exports) in gross exports. The formula used to calculate
the indicator “BGVC” is: BGVC = DVX

GE , where “DVX” is the foreign value-added that is
embodied in gross exports and “GE” is the indicator of gross exports. An increase in the
values of this index reflects greater backward participation in GVCs.

The indicator “FGVC” (the forward participation in GVCs) is calculated as the share
(in gross exports) of the exports of intermediate goods that are used by another country
as inputs for the production of goods exported to third countries. The formula used to
calculate the indicator “FGVC” is: FGVC = FVA

GE , where “FVA” is the domestic value added
that is used in the export of third countries. “GE” is the indicator of gross exports. An
increase in the values of this index reflects greater backward participation in GVCs. The
variables “DVX”, “FVA” and “GE” are collected from the UNCTAD-Eora Global Value
Chain Database (it is available online at: https://worldmrio.com/unctadgvc/).

As “BGVC” and “FGVC” are proportion variables (i.e., variables whose values range
between 0 and 1—as they are not expressed in percentage), the estimation of model (1) using
these dependent variables would yield predictions of these variables outside the unit inter-
val, including nonsensical predictions for extreme values of the regressors [41]. Ref. [41]
has proposed to handle the bounded nature of the dependent variable by transforming
the indicator using the ‘logit’ function, and then use the linear regression (including the
appropriate estimator) to estimate the model with the transformed dependent variable. We
apply the method proposed by [41] to transform the variables “BGVC” and “FGVC” as
follows: BGVC1 = Logit(BGVC) and FGVC1 = Logit(FGVC).

The variable “EXPECO” is the share (in percentage) of total trade-related government
expenditure in GDP. It is collected from the database of the International Monetary Fund,
and is labelled “expenditure on economic affairs” in the International Monetary Fund (IMF)
Database. This category of expenditure includes government expenditure on agriculture,
fishing, forestry, and hunting; expenditure on mining, manufacturing, and construction; ex-
penditure on transport; expenditure on communication; expenditure on fuel and energy; and
other trade-related expenditure (i.e., other economic affairs-related expenditure). For the
purpose of the analysis, we also consider the two main components of the total trade-related
government expenditure (in percentage of GDP), with a view to testing Hypothesis 2. These
are government expenditure for economic infrastructure denoted “INFRA” (that covers the
categories of transport, communication as well as fuel and energy), and government expen-
diture for productive capacities denoted “PROD” (that covers the categories of agriculture,
fishing, forestry, and hunting; as well as mining, manufacturing, and construction).

https://worldmrio.com/unctadgvc/
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θ0 to θ9 are parameters to be estimated. γt are year dummies that represent global
shocks simultaneously affecting all countries’ participation in GVCs. µi are countries’ time
invariant specific effects, and εit is a well-behaving error term.

The definition and source of all control variables used in the analysis are provided in
Appendix A. Appendix B shows the descriptive statistics of the variables, and Appendix C
reports the list of countries used in the analysis.

4. Data Analysis

To have a first insight into the relationship between GVC indicators, that is, between
backward GVC participation/forward GVC participation and total trade-related expenditure,
we present in Figure 1a,b (on average over the full sample) respectively the developments
of the indicators of backward GVC participation and trade-related expenditure, and the
developments of the indicators of forward GVC participation and trade-related expenditure.
We also provide in Figure 2 the correlation patterns between these three variables.
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Figure 1. (a): Backward participation in GVCs and the share of Trade-related government expenditure
in GDP. Source: Author. Note: The variables “BGVC” and “FGVC” are expressed in percentage
here for the sake of the graphical analysis. The variable “EXPECO” is also expressed in percentage.
(b): Forward participation in GVCs and the share of Trade-related government expenditure in GDP.
Source: Author. Note: The variables “BGVC” and “FGVC” are expressed in percentage here for the
sake of the graphical analysis. The variable “EXPECO” is also expressed in percentage.
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Figure 1a shows that the indicator of backward GVC participation strongly fluctuated
over the full period, and especially tended to decline towards the end of the period. It
moved from 23.7% in 2005 to 23.14% in 2018, after reaching its peak of 25.6% in 2011.
Figure 1b shows that the indicator of forward GVC participation increased significantly (at
the beginning of the period) from 28.2% in 2005 to 30.6% in 2008, and then declined to 28.6%
in 2009. It then rebounded to 29.65% in 2010, and subsequently exhibited a downward
trend from 2010 to 2018, reaching 27.86% in 2018.

In the meantime, we note from Figure 1a,b that, on average over the full sample,
trade-related government expenditure did not fluctuate substantially, at least compared to
the two indicators of GVCs. It moved from 3.91% in 2005 to 4.33% in 2018.

Figure 2 indicates a positive correlation between backward GVC participation and
trade-related government expenditure (see the left-hand side graph), and a positive correla-
tion between forward GVC participation and trade-related government expenditure (see
the right-hand side graph).

5. Econometric Approach

At the outset, we perform the Cluster-robust Hausman test of [42] that helps choose
between a fixed-effects model and a random effects model. The outcomes of the test suggest
that for the specification of model (1) with the dependent variable “BGVC1”, the Chi-square
statistic is 19.02 and the associated p-value equal to 0.0250. For the specification of model
(1) with the dependent variable “FGVC1”, the Chi-square statistic is 3.93 and the associated
p-value amounts to 0.92. Based on these results, we can conclude that for the specification
of model (1) with the dependent variable “BGVC1”, the fixed-effects estimator would be
appropriate, while for the specification of model (1) with the dependent variable “FGVC1”,
either the fixed effects or the random effects estimator could be appropriate.

Against this backdrop, we first use the within fixed effects estimator (denoted FEDK)
to estimate model (1), including with “BGVC1” and “FGVC1” as dependent variables.
Here, the within-fixed effects estimator is utilized along with the [43] technique to correct
the standards errors for the presence of the heteroscedasticity, serial correlation and contem-
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poraneous cross-sectional dependence in the residuals. Next, we use the random-effects
Mundlak approach (henceforth referred to as “RE-Mundlak” approach) (see [44,45]) to
estimate model (1), including with “BGVC1” and “FGVC1” as dependent variables. This is
a hybrid estimator that allows taking into account differences within and between-countries.
It entails introducing, in the random effects specification, both the time-invariant variables
and the demeaned coefficients from the fixed-effects model. The set of time-averaged re-
gressors allows controlling for time-invariant unobserved heterogeneity (between-country
effects) in the regressions. As a result, the parameters θ0 to θ9 reflect the within-effects
estimates, as the between-effects estimates in the regressions are captured through the
introduction of the averages of regressors across years and per country in the regressions.
The outcomes of the estimation of model (1), with “BGVC1” and “FGVC1” as dependent
variables and using the FEDK and RE-Mundlak estimators, are reported in Table 1.

Table 1. Effect of the share of trade-related government expenditure in GDP on backward and
forward participation in GVCs in developing countries. Estimators: FEDK and RE Mundlak.

FEDK RE Mundlak FEDK RE Mundlak

Variables BGVC1 FGVC1 BGVC1 FGVC1

(1) (2) (3) (4)

EXPECO 0.0108 *** 0.00958 *** −0.000144 −0.000671

(0.00294) (0.00276) (0.00160) (0.00253)

Log(GDPC) −0.0860 −0.105 *** −0.0447 −0.0490

(0.0873) (0.0381) (0.0395) (0.0342)

HUM 0.0150 −0.0315 −0.172 *** −0.194 ***

(0.0217) (0.0411) (0.0284) (0.0373)

Log(REER) −0.187 *** −0.233 *** 0.291 *** 0.270 ***

(0.0590) (0.0411) (0.0425) (0.0376)

FDI 0.000198 *** 0.000190 −0.000377 *** −0.000378 ***

(5.53 × 10−5) (0.000145) (8.25 × 10−5) (0.000133)

FD 0.000639 0.000648 * 0.000801 *** 0.000800 **

(0.000503) (0.000353) (0.000164) (0.000323)

INST −0.0213 ** −0.00990 −0.00533 −0.000841

(0.0103) (0.0146) (0.0173) (0.0133)

RENT 0.00304 ** 0.00427 *** 0.00706 *** 0.00760 ***

(0.00140) (0.00122) (0.00120) (0.00112)

Log(POP) −0.365 *** −0.142 *** −0.0349 0.0619 **

(0.0785) (0.0342) (0.0655) (0.0285)

Constant 6.281 *** −1.045 −0.992 0.881

(1.859) (3.160) (1.442) (2.569)

Observations—Countries 741—74 741—74 741—74 741—74

Within R2 0.2304 0.2164 0.1585 0.1551

Between R2 0.6851 0.5483

Overall R2 0.7442 0.5834

Note: * p-value < 0.1; ** p-value < 0.05; *** p-value < 0.01. Robust standard errors are in parenthesis.

The main weakness of using the estimators FEDK and RE-Mundlak is that they do
not help address the endogeneity problem that could plague model (1). This endogeneity
problem arises mainly from the reverse causality from the dependent variable to all our
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regressors, except for the population size. In particular, while trade-related government
expenditure could affect countries’ participation in GVCs, one could not rule out the
possibility that countries that experienced low degrees of participation in GVC (forward or
backward GVC participation) could increase their trade-related expenditure with a view
not only to reducing trade costs, but also to enhancing their firms’ productive capacities.
This highlights the reverse causality from the GVC indicator to the indicator of trade-related
government expenditure. The same reasoning applies to other regressors.

Another weakness associated with the use of the above-mentioned two estimators is
that they provide ‘average’ effects of explanatory variables, including our main indicator
(i.e., the trade-related government expenditure), over the full sample. This may, in fact,
hide different effects of trade-related government expenditure on the indicators of GVC
participation across different quantiles of the distribution of each of the indicators of
participation in GVCs.

To address these weaknesses, we make use of the Method of Moments Quantile Re-
gression (MMQR) with fixed effects approach (also referred to as “Quantile via Moments”)
developed by [46]. Like other standard quantile regression approaches (e.g., [47,48]), the
MMQR estimator helps address problems such as the heteroscedasticity and outliers prob-
lems. However, this estimator departs from the standard quantile regression estimators on
several fronts. For example, countries’ time-invariant fixed effects are treated as location
(intercept) shifters by standard quantile regression approaches, while in the MMQR-based
regressions they vary across different quantiles of the conditional distribution of the de-
pendent variable. More importantly, by relying on the method of moments, the MMQR
approach helps tackle the endogeneity problems (in particular, the reverse causality issue
of regressors) that can plague a model.

The MMQR approach is utilized here to examine how trade-related government
expenditure affects participation in GVCs across the distribution of the indicators of GVCs’
participation. The empirical analysis is carried out over five quantiles, that are Q10th
(i.e., the 10th quantile), Q25th, Q50th, Q75th and Q90th (i.e., the 90th quantile). Table 2;
Table 3 present the outcomes arising from the estimation of model (1) by using the MMQR
approach, where the dependent variable is respectively “BGVC1” and “FGVC1”. These
outcomes help test Hypothesis 1.

Table 2. Effect of the share of trade-related government expenditure in GDP on backward participation
in GVCs in developing countries. Estimator: Method of Moments Quantile Regression (MMQR).

Dependent Variable: BGVC1

Variables Location a Scale b Q10th Q25th Q50th Q75th Q90th

(1) (2) (3) (4) (5) (6) (7)

EXPECO 0.00790 *** 0.00212 * 0.00477 0.00601 ** 0.00786 *** 0.00988 *** 0.0112 ***

(0.00236) (0.00119) (0.00323) (0.00279) (0.00237) (0.00240) (0.00265)

Log(GDPC) −0.158 *** 0.0317 −0.205 *** −0.187 *** −0.159 *** −0.129 *** −0.109 **

(0.0424) (0.0230) (0.0601) (0.0507) (0.0426) (0.0435) (0.0489)

HUM 0.0342 0.0174 0.00858 0.0187 0.0339 0.0504 0.0609

(0.0324) (0.0165) (0.0357) (0.0321) (0.0323) (0.0391) (0.0458)

Log(REER) −0.316 *** −0.000982 −0.314 *** −0.315 *** −0.316 *** −0.317 *** −0.317 ***

(0.0422) (0.0217) (0.0490) (0.0437) (0.0421) (0.0495) (0.0576)

FDI 0.000243 *** −6.46 × 10−5 0.000338 *** 0.000300 *** 0.000244 *** 0.000182 * 0.000143

(9.17 × 10−5) (4.83 × 10−5) (0.000122) (0.000105) (9.19 × 10−5) (9.81 × 10−5) (0.000112)

FD 4.39 × 10−5 5.84 × 10−5 −4.21 × 10−5 −8.15 × 10−6 4.30 × 10−5 9.87 × 10−5 0.000134

(0.000283) (0.000135) (0.000357) (0.000315) (0.000283) (0.000302) (0.000339)
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Table 2. Cont.

Dependent Variable: BGVC1

INST −0.00734 −0.00548 0.000735 −0.00245 −0.00725 −0.0125 −0.0158

(0.0130) (0.00706) (0.0187) (0.0159) (0.0130) (0.0129) (0.0145)

RENT −0.00158 −0.000196 −0.00129 −0.00140 −0.00157 −0.00176 −0.00188

(0.00107) (0.000508) (0.00110) (0.00103) (0.00107) (0.00130) (0.00151)

Log(POP) −0.483 *** −0.0273 −0.443 *** −0.459 *** −0.483 *** −0.509 *** −0.526 ***

(0.0634) (0.0289) (0.0771) (0.0689) (0.0634) (0.0684) (0.0768)

Constant 9.480 *** 0.175 9.222 *** 9.324 *** 9.477 *** 9.644 *** 9.749 ***

(1.164) (0.543) (1.464) (1.297) (1.164) (1.231) (1.377)

Observations 741 741 741 741 741 741 741

Note: * p-value < 0.1; ** p-value < 0.05; *** p-value < 0.01. Robust standard errors are in parenthesis. (a) indicates
the location parameters, and (b) refers to the scale parameters.

Table 3. Effect of the share of trade-related government expenditure in GDP on forward participation
in GVCs in developing countries. Estimator: Method of Moments Quantile Regression (MMQR).

Dependent Variable: FGVC1

Variables Location a Scale b Q10th Q25th Q50th Q75th Q90th

(1) (2) (3) (4) (5) (6) (7)

EXPECO −0.00328 0.00134 −0.00562 −0.00451 −0.00327 −0.00195 −0.00102

(0.00256) (0.00157) (0.00379) (0.00296) (0.00256) (0.00298) (0.00366)

Log(GDPC) 0.0822 0.0105 0.0639 0.0726 0.0823 0.0926 * 0.1000 *

(0.0679) (0.0358) (0.118) (0.0924) (0.0679) (0.0531) (0.0555)

HUM −0.0345 −0.0255 0.0101 −0.0110 −0.0346 −0.0597 * −0.0776 **

(0.0340) (0.0188) (0.0541) (0.0425) (0.0339) (0.0335) (0.0389)

Log(REER) 0.225 *** 0.0194 0.191 *** 0.207 *** 0.225 *** 0.245 *** 0.258 ***

(0.0416) (0.0226) (0.0550) (0.0449) (0.0416) (0.0489) (0.0585)

FDI −0.000367 *** −9.65 × 10−5 ** −0.000199 −0.000279 *** −0.000368 *** −0.000463 *** −0.000530 ***

(8.00 × 10−5) (4.63 × 10−5) (0.000121) (9.49 × 10−5) (8.02 × 10−5) (8.84 × 10−5) (0.000105)

FD 0.000545 * −3.18 × 10−5 0.000601 * 0.000574 * 0.000545 * 0.000514 0.000491

(0.000282) (0.000154) (0.000360) (0.000296) (0.000282) (0.000340) (0.000411)

INST −0.0167 0.00228 −0.0207 −0.0188 −0.0167 −0.0144 −0.0129

(0.0195) (0.0108) (0.0353) (0.0273) (0.0194) (0.0144) (0.0149)

RENT 0.00379 *** 4.99 × 10−5 0.00370 *** 0.00375 *** 0.00379 *** 0.00384 *** 0.00388 ***

(0.00100) (0.000534) (0.00125) (0.00104) (0.00100) (0.00121) (0.00146)

Log(POP) 0.0563 −0.0234 0.0972 0.0778 0.0562 0.0332 0.0169

(0.0736) (0.0346) (0.100) (0.0831) (0.0736) (0.0781) (0.0891)

Constant −3.600 ** 0.312 −4.145 * −3.886 ** −3.598 ** −3.291 ** −3.073 *

(1.504) (0.729) (2.204) (1.792) (1.502) (1.499) (1.687)

Observations 741 741 741 741 741 741 741

Note: * p-value < 0.1; ** p-value < 0.05; *** p-value < 0.01. Robust standard errors are in parenthesis. (a) indicates
the location parameters, and (b) refers to the scale parameters.
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To test Hypothesis 2, we estimate a specification of model (1) where the variable
“EXPECO” has been replaced with its two major components, which are “INFRA” and
“PROD”, and their interaction. The summary of the outcomes arising from the estimation
of this model by using the MMQR approach are displayed in Table 4.

Table 4. Effect of the interaction between trade-related government expenditure for infrastructure,
and trade-related government infrastructure for productive capacities on backward and forward
participation in GVCs in developing countries. Estimator: Method of Moments Quantile Regres-
sion (MMQR).

Variables Location a Scale b Q10th Q25th Q50th Q75th Q90th
(1) (2) (3) (4) (5) (6) (7)

Effect of the components of the share of trade-related government expenditure on backward participation

Dependent variable: BGVC1

INFRA*PROD 0.00684 ** 0.00228 * 0.00352 0.00483 0.00684 ** 0.00898 *** 0.0105 ***
(0.00322) (0.00126) (0.00387) (0.00353) (0.00323) (0.00331) (0.00363)

INFRA 0.00558 0.00189 0.00283 0.00391 0.00558 0.00736 0.00862
(0.00571) (0.00255) (0.00669) (0.00607) (0.00572) (0.00628) (0.00714)

PROD 0.00143 0.00256 −0.00230 −0.000831 0.00143 0.00384 0.00554
(0.00738) (0.00406) (0.00999) (0.00857) (0.00738) (0.00791) (0.00925)

Observations 652 652 652 652 652 652 652

Effect of the components of the share of trade-related government expenditure on forward participation

Dependent variable: FGVC1

INFRA*PROD 0.00139 0.00243 −0.00276 −0.000865 0.00154 0.00377 0.00540
(0.00327) (0.00169) (0.00502) (0.00407) (0.00324) (0.00314) (0.00353)

INFRA −0.00555 1.10 × 10−5 −0.00557 −0.00556 −0.00555 −0.00554 −0.00553
(0.00879) (0.00478) (0.0161) (0.0126) (0.00854) (0.00578) (0.00536)

PROD −0.00489 −0.00576 0.00493 0.000445 −0.00526 −0.0105 −0.0144 *
(0.00690) (0.00440) (0.0114) (0.00887) (0.00686) (0.00718) (0.00864)

Observations 631 631 631 631 631 631 631

Note: * p-value < 0.1; ** p-value < 0.05; *** p-value < 0.01. Robust standard errors are in parenthesis. (a) indicates
the location parameters, and (b) refers to the scale parameters.

6. Interpretation of Empirical Results

At the outset, we would like to note that in the rest of the analysis, we use the
expression “trade expenditure” to refer to “total trade-related government expenditure”.
Likewise, we use the expressions “backward GVC” and “forward GVC” to respectively
refer to “backward participation in GVCs” and “forward participation in GVCs”. It is
also worth recalling here that developing countries benefit more (in terms of domestic
productivity) from backward GVC than from forward GVCs.

Outcomes presented in columns [1] and [2] of Table 1 (those respectively based on
the FEDK and RE-Mundlak estimators) suggest that trade expenditure is positively and
significantly (at the 1% level) associated with backward GVC. Interestingly the coefficients
of the variable “EXPECO” in these two columns are quite similar, thereby suggesting that
the outcomes obtained are almost the same regardless of whether we use the FEDK or the
RE-Mundlak estimator.

Outcomes in columns [3] and [4] of Table 1 (those respectively based on the FEDK
and RE-Mundlak estimators) indicate that there is no significant effect (at the 10% level)
of trade expenditure on forward GVC (the coefficients of the variable “EXPECO” are not
significant at the 10% level in the two columns of the Table).

Results related to control variables in Table 1 indicate that the real per capita income
is negatively and significantly associated with backward GVC (see column [2]), thereby
suggesting that less developed countries tend to experience greater backward participation
in GVCs than relatively advanced developing countries. Meanwhile an improvement in
the real per capita income exerts no significant effect on forward GVC. Human capital
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exerts no significant effect on backward GVC, but reduces forward GVC. The deprecia-
tion of the real exchange rate and higher FDI inflows foster backward GVC, but reduce
forward GVC. Financial development positively but only loosely affects backward GVC
(the coefficient of “FD” is only significant at the 10% level in column [2], but not signif-
icant in column [1]). In the meantime, financial development encourages forward GVC.
Institutional and governance quality appears to exert no significant effect on forward GVC.
However, for backward GVC, its effect remains uncertain as it is negative and significant
at the 5% level (see column [1]) but not at the 10% level in column [2] (result based on
RE-Mundlak estimator). On another note, higher natural resource rents promote both
backward and forward GVC, but they exert a larger positive effect on forward GVC than
on backward GVC. Finally, the population size tends to negatively affect backward GVC,
but positively forward GVC.

Based on these findings, we may be tempted to conclude that, on average, trade
expenditure enhances backward GVC in developing countries, while it exerts no significant
effect on forward GVC in these countries. However, as noted above, these outcomes may
hide differentiated effects of trade expenditure across various quantiles of the distribution
of GVC indicators. In addition, these outcomes may be biased due to the endogeneity
concern explained above. Outcomes reported in Table 2; Table 3 are obtained when using
the MMQR estimator that helps address these concerns.

We note from Table 2 that the location parameter related to the variable “EXPECO” (see
column [1]) and the scale parameter associated with the same variable (see column [2]) are
both positive, but the former is significant at the 1% level, while the latter is significant at the
10% level. These results lead us to deduce that the effect of trade expenditure on backward
GVC is always positive, and increases (i.e., its scale increases) as we move from lower
quantiles to upper quantiles. However, this effect is not always statistically significant.
It is not significant for countries situated in the lowest quantile, i.e., countries that have
the lowest level of backward GVC. For the other quantiles, the effect of trade expenditure
on backward GVC is positive and significant to at least the 5% level, and is greater when
the quantile is higher. In other words, countries with a higher degree of backward GVC
experience a larger positive effect of trade expenditure on backward GVC than countries
with a relatively lower backward GVC participation. The magnitude of this positive effect
ranges from 0.006 for countries situated in the 20th quantile to 0.011 for countries situated
in the 90th quantile. These estimates are lower than the ones in columns [1] and [2] of
Table 1, and support hypothesis 1. They indicate that trade expenditure fosters backward
participation in GVCs by countries in all quantiles, with backward GVCs appearing as the
least integrated ones; however, the more upper the quantile, the larger the positive effect.
Building on our theoretical discussion, we can infer from these findings that by reducing
trade costs, trade-related government expenditure promotes the participation in GVCs by
countries in all countries but the lowest one—that is, those that have the lowest level of
backward GVC participation. These countries are likely to be poorer countries. The absence
of effect of trade expenditure on GVC participation by countries in the lowest quantiles
(potentially poorer countries) may be explained by the low level of such an expenditure,
given the huge resource constraints of these countries.

Concerning outcomes of control variables in Table 2, we obtain that the real per
capita income always exerts a negative and significant effect on backward GVC, with
the magnitude of this effect decreasing as we move from lower to higher quantiles. The
depreciation of the real exchange rate promotes backward GVCs, and its positive effect is
larger in upper quantiles than in lower quantiles. Higher FDI inflows encourage backward
GVC, including to a larger extent in lower quantiles than in upper quantiles, except for
countries located in the 90th quantile (FDI inflows exert no significant effect on backward
GVC here). The effect of the population size on backward GVC is negative and always
significant across all quantiles of the distribution of the backward GVC indicator, with
this negative effect becoming larger as we move from the lowest quantiles to the highest
quantile. Incidentally, financial development, institutional and governance quality, and
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dependence on natural resource rents exert no significant (at the 10% level) effect on
backward GVC.

Estimates reported in all columns of Table 3 show that there is no significant effect of
trade expenditure on forward GVC. These outcomes align with those in columns [3] and
[4] of Table 1. Concerning control variables, we note that, at the 5% level, real per capita
income, financial development, institutional and governance quality, and population size
do not affect significantly trade expenditure in developing countries. Likewise, at the 5%
level, human development affects significantly (but negatively) forward GVC by countries
located in the highest quantile (i.e., the 90th quantile) of the distribution of the indicator
of forward GVC. Both the depreciation of the real exchange rate and higher FDI inflows
reduce forward GVC across countries in all quantiles, and the magnitude of this negative
effect increases as we move from the lower to the upper quantiles. Finally, higher natural
resource rents encourage countries’ engagement in forward GVCs—that is, the export of
raw commodities to other countries that will process them for export.

Turning to outcomes reported in Table 4, we find from the lower part of this Table that
the coefficients of the interaction variable “INFRA*PROD” are not significant across all
quantiles (when the dependent variable is “FGVC1”). At the same time, the coefficients of
the same interaction variable in the upper part of the Table are significant (at least at the 10%
level) only for countries located in the 50th to 90th quantiles (when the dependent variable
is “BGVC1”). Incidentally, across all columns of the Table, the coefficients of the variables
“INFRA” and “PROD” are not significant at the 10% level. Based on these outcomes,
we conclude that trade-related government expenditure for economic infrastructure and
trade-related government expenditure for productive capacities reinforce each other in
affecting positively and significantly backward GVC in countries situated in the 50th
to 90th quantiles, with these effects being larger when the quantile is higher. The lack
of a significant interaction between these two types of expenditure on backward GVC
participation in countries located in the 10th to 50th quantiles may be attributed to the fact
that trade-related government expenditure to build economic infrastructure had not been
instrumental in sufficiently reducing trade costs to allow for trade-related expenditure for
productive capacity building to encourage backward GVC participation by firms. Likewise,
this outcome may be explained by the fact that the spending on economic infrastructure has
not sufficiently reduced trade costs so as to ensure a positive return in terms of improved
backward GVC participation for firms that have improved their productive capacities
thanks to the money spent by the government on productive capacities.

The interaction between these two types of government expenditure does not influence
backward GVC by countries located in the 10th to 50th quantiles, nor does it affect forward
GVC by countries located in all quantiles of the distribution of the indicator of forward
GVC. It is important to note that results concerning control variables in Table 4 are similar
to those reported in Tables 2 and 3. They have not been reported in Table 4 to save space,
and can be obtained upon request.

7. Conclusions

This paper has examined, for the first time, the effect of trade-related government
expenditure on backward and forward participation in GVCs. Our main hypothesis is that
trade-related government expenditure will help reduce trade costs, and hence enhance
countries’ participation in GVCs, and their backward participation in GVCs in particular.
The analysis has been carried out using an unbalanced panel dataset of 74 developing
countries over the annual period from 2005 to 2018. It has used several estimators, and
primarily the Quantile via Moments approach developed by Machado and Santos Silva
(2019). The findings provide support for our hypothesis, and indicate that trade-related
government expenditure exerts a positive and significant effect on backward participation
in GVCs by countries in the 20th to 90th quantile of the distribution of the indicator of
backward participation in GVCs. For these countries, the magnitude of this positive effect
is larger when the degree of backward participation in GVCs is greater. However, trade-
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related government expenditure does not significantly affect backward participation in
GVCs by least integrated countries in backward GVC participation (i.e., countries located
in the lowest quantile—10th quantile).

The analysis has also suggested that trade-related government expenditure exerts
no significant effect on developing countries’ forward participation in GVCs. On another
note, trade-related government expenditure for enhancing economic infrastructure and
trade-related government expenditure for productive capacities—which are the two main
components of total trade-related government expenditure—reinforce each other in posi-
tively affecting backward participation in GVCs by countries situated in the 50th to 90th
quantiles. For countries located in the 10th to 40th quantiles of the distribution of backward
participation in GVCs, the interaction of these two types of trade-related government
expenditure exerts no significant impact on backward participation in GVCs. Moreover,
we find no significant effect of the interaction between these two types of trade-related
government expenditure on forward participation in GVCs by countries located in all
quantiles of the distribution of the indicator of forward participation in GVCs.

These findings shed light on the importance of trade-related government expenditure,
and show that an increase in trade-related government expenditure would be instrumental
in fostering developing countries’ backward GVC participation. Developing countries are
currently confronted with multiple crises, and are contemplating the policy package that
could help them strengthen the resilience of their economies to shocks. The increase of
trade-related government expenditure could be instrumental in achieving this objective
through its effect on backward participation in GVCs, that would allow participating
countries to upgrade their export products and enhance the resilience of their economies
to shocks.
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Appendix A. Definition and Source of Variables

Variables Definition Source

BGVC and BGVC1

“BGVC” is the first indicator of the participation in the global
value chains. It is the backward participation in global value
chains (Backward GVC). It reflects a country’s engagement in
GVCs as “seller”, and captures the foreign value-added that is
embodied in gross exports. In other words, it represents the
share of the value added of foreign (imported) goods (that are
used as intermediate inputs to produce output for exports) in
gross exports. The formula used to calculate the indicator
“BGVC” is: BGVC = DVX

GE , where “DVX” is the foreign
value-added that is embodied in gross exports. “GE” is the
indicator of gross exports.An increase in the values of this index
reflects greater backward participation in GVCs. “BGVC1” is
the transformed indicator of “BGVC” that is obtained by
applying the method proposed by Baum (2008). The
transformation is as follows: BGVC1 = Logit(BGVC).

Author’s calculation based on data from
the UNCTAD-Eora Global Value Chain
Database. It is available online at:
https://worldmrio.com/unctadgvc/
(accesed on: 23 December 2022)

FGVC and FGVC1

“FGVC” is the second indicator of the participation in the global
value chains. It is the forward participation in global value
chains (Forward GVC). It reflects a country’s participation in
GVCs as “buyer”, and captures the domestic value added (used
as intermediate input) in other countries’ value-added exports.
It is calculated as the share (in gross exports) of the exports of
intermediate goods that are used by another country as inputs
for the production of goods exported to third countries.
The formula used to calculate the indicator “FGVC” is:
FGVC = FVA

GE , where “FVA” is the domestic value added that is
used in the export of third countries. “GE” is the indicator of
gross exports. An increase in the values of this index reflects
greater backward participation in GVCs.
“FGVC1” is the transformed indicator of “FGVC”, which is
obtained by applying the method proposed by Baum (2008).
The transformation is as follows: FGVC1 = Logit(FGVC).

Author’s calculation based on data from
the UNCTAD-Eora Global Value Chain
Database. It is available online at:
https://worldmrio.com/unctadgvc/
(accesed on: 23 December 2022)

EXPECO

Total Government Expenditure for the trade sector (% GDP).
This is labelled “Expenditure on economic affairs” in the
International Monetary Fund (IMF) Database. This category of
expenditure includes:

- Expenditure on agriculture, fishing, forestry, & hunting, in
% GDP;

- Expenditure on mining, manufacturing, & construction, in
% GDP;

- Expenditure on transport, in % GDP;
- Expenditure on communication, in % GDP;
- Expenditure on fuel & energy, in % GDP.
- Other Trade-related Expenditure (i.e., other economic

affairs- related expenditure), in % GDP.

Author’s computation based on data
sourced from IMF Database for
Expenditure by functions of Government
Expenditure. See data online at: http://
data.imf.org/regular.aspx?key=61037799
(accesed on: 23 December 2022)

INFRA

Government expenditure related to Infrastructure (% GDP).
This category of expenditure includes:

- Expenditure on transport, in % GDP;
- Expenditure on communication, in % GDP;
- Expenditure on fuel and energy, in % GDP.

Author’s computation based on data
sourced from IMF Database for
Expenditure by functions of Government
Expenditure. See data online at: http://
data.imf.org/regular.aspx?key=61037799
(accesed on: 23 December 2022)

https://worldmrio.com/unctadgvc/
https://worldmrio.com/unctadgvc/
http://data.imf.org/regular.aspx?key=61037799
http://data.imf.org/regular.aspx?key=61037799
http://data.imf.org/regular.aspx?key=61037799
http://data.imf.org/regular.aspx?key=61037799
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PROD

Government expenditure related to Productive Capacity (%
GDP). This category of expenditure includes:

- Expenditure on agriculture, fishing, forestry and hunting,
in % GDP;

- Expenditure on mining, manufacturing and construction,
in % GDP.

Author’s computation based on data
sourced from IMF Database for
Expenditure by functions of Government
Expenditure. See data online at: http://
data.imf.org/regular.aspx?key=61037799
(accesed on: 23 December 2022)

GDPC Per capita Gross Domestic Product (constant 2015 US$). WDI

HUM
This indicator of human capital. It represents the ‘number of
years of schooling and returns to education’).

Data on extracted from the Penn World
Tables PWT 9.1 (see [49]). (accesed on:
23 December 2022)

REER

This the index measuring the Real Effective Exchange Rate. The
REER index is computed using a nominal effective exchange
rate based on 65 trading partners. An increase in the index
indicates an appreciation of the real effective exchange rate, i.e.,
an appreciation of the home currency against the basket of
currencies of trading partners.

Bruegel Datasets (see [50,51]). The
datatset could be found online at:
http://bruegel.org/publications/
datasets/real-effective-exchange-rates-
for-178-countries-a-new-database/
(accesed on: 23 December 2022)

FDI
The variable represents the net inflows of Foreign direct
investment (in percentage of GDP).

WDI

FD

This is the indicator of financial development. It is the share of
domestic credit to the private sector in GDP. Missing values
have been replaced by the values of the share of the domestic
credit offered by banks to the private sector in GDP.
To ease the interpretation of results, we have re-scaled this
variable (i.e., by dividing it by 100).

Author’s calculation based on data from
WDI (accesed on: 23 December 2022)

POP Total Population WDI (accesed on: 23 December 2022)

RENT Total natural resource rents (% GDP). WDI (accesed on: 23 December 2022)

INST

This is the variable capturing the institutional quality. It has
been computed by extracting the first principal component
(based on factor analysis) of the following six indicators of
governance. These indicators are respectively: political stability
and absence of violence/terrorism; regulatory quality; rule of
law; government effectiveness; voice and accountability,
and corruption.
Higher values of the index “INST” are associated with better
governance and institutional quality, while lower values reflect
worse governance and institutional quality.

Data on the components of “INST”
variables has been extracted from World
Bank Governance Indicators developed
by [52] and updated recently. See online
at: https://info.worldbank.org/
governance/wgi/ (accesed on:
23 December 2022)

http://data.imf.org/regular.aspx?key=61037799
http://data.imf.org/regular.aspx?key=61037799
http://bruegel.org/publications/datasets/real-effective-exchange-rates-for-178-countries-a-new-database/
http://bruegel.org/publications/datasets/real-effective-exchange-rates-for-178-countries-a-new-database/
http://bruegel.org/publications/datasets/real-effective-exchange-rates-for-178-countries-a-new-database/
https://info.worldbank.org/governance/wgi/
https://info.worldbank.org/governance/wgi/
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Appendix B. Descriptive Statistics of Variables Used in the Analysis over the
Full Sample

Variable Observations Mean Standard Deviation Minimum Maximum

BGVC 741 0.261 0.146 0.032 0.665

FGVC 741 0.286 0.096 0.089 0.632

BGVC1 741 −1.193 0.839 −3.406 0.684

FGVC1 741 −0.967 0.495 −2.320 0.539

EXPECO 741 4.218 2.266 0.542 16.505

PROD 673 0.910 0.754 0.011 8.403

INFRA 663 2.327 1.643 −0.097 10.233

GDPC 741 10,689.430 12,012.670 297.792 68,253.070

HUM 741 2.636 0.618 1.181 4.154

REER 741 106.554 14.021 64.880 186.216

FDI 741 9.230 32.446 −40.087 449.081

FD 741 56.181 40.233 3.589 254.552

INST 741 0.122 1.742 −3.246 4.137

RENT 741 6.257 10.099 0.000 58.920

POP 741 82,000,000 249,000,000 269,477 1,400,000,000

Appendix C. List of Countries Used in the Analysis

Full Sample

Albania Cyprus Kyrgyz Republic Qatar

Algeria Czechia Latvia Romania

Angola Dominican Republic Liberia Russian Federation

Argentina Egypt, Arab Rep. Lithuania Singapore

Armenia El Salvador Madagascar Slovak Republic

Bahrain Estonia Malaysia Slovenia

Bangladesh Fiji Maldives South Africa

Barbados Guatemala Malta Sri Lanka

Bolivia
Hong Kong SAR,

China
Mauritius Tanzania

Botswana Hungary Mongolia Thailand

Brazil India Mozambique Tunisia

Bulgaria Indonesia Namibia Turkiye

Burundi Iran, Islamic Rep. Nepal Uganda

Central African
Republic

Israel Nicaragua Ukraine

Chile Jamaica Nigeria United Arab Emirates

China Jordan Pakistan Uruguay

Costa Rica Kazakhstan Panama Zambia

Cote d’Ivoire Kenya Philippines

Croatia Kuwait Poland
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