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ABSTRACT
This study is aimed to investigate the effects of the trade policy
uncertainty (T.P.U.) on the trade flow of 113 emerging economies
and low-income developing countries to 143 destination coun-
tries. It further investigates the effects of T.P.U. based on income
heterogeneity. Moreover, it considers the effects of T.P.U. on trade
flow between developing countries’ pair and non-manufacture
trade. The two-step Heckman sample selection model is applied
to run the structural gravity model of trade using three-year inter-
vals for the period 2004–2019. The analysis is repeated using the
Poisson pseudo-maximum likelihood (P.P.M.L.) model for the
robustness test. The results imply that the extensive and intensive
margin of trade flow of emerging economies and low-income
developing countries are adversely affected by the T.P.U. of des-
tination countries. However, the T.P.U. of origin has an adverse
effect on the extensive margin of trade. It also negatively affects
the trade flow between developing-developing pairs. We also con-
duct a counterfactual simulation analysis to convert the effect of
T.P.U. on trade flow to distance equivalent. To sum up, the find-
ings of this study imply that T.P.U. is a more important barrier to
trade for emerging economies and low-income developing coun-
tries. Policy implications are forwarded based on the findings.
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1. Introduction

Trade policy uncertainty (T.P.U.) is pervasive in the world trade system, and the
potential for trade wars seems to happen. Trade negotiations for a new approach to
trade policy have become the focus of increased attention among politicians, invest-
ors, and market participants (Caldara et al., 2019). The global economy has faced
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several policy uncertainties in the last two decades. For example, the U.S. trade pro-
tection and withdrawal from the Trans-Pacific Partnership (T.P.P.), tariff hikes on
U.S. steel and aluminum imports, the new trade agreement renegotiations of U.S.
(Robinson & Thierfelder, 2019), economic depression and financial crises, Brexit,
European regulation and trade, and the reduction of and blocking new appointments
of Appellate Body of the World Trade Organization (W.T.O.) (Bekkers, 2019), global
trade disputes and escalating U.S.–China trade tensions (Yang & Nie, 2020) have
occurred in the last two decades.

Several studies have revealed that policy uncertainty significantly affects economic
activities and has an adverse or positive effect on all economic systems. The studies
have been conducted mainly concerning the effects of policy uncertainties on eco-
nomic activities (Caldara et al., 2019), inflation (Jones & Olson, 2013), oil prices
(Hoque et al., 2019), the stock market (Hua et al., 2020), and investment (Rashid
et al., 2021; Ebeke & Siminitz, 2018; Yan & Shi, 2021).

The change of T.P.U. and the subsequent magnitude of those changes on coun-
tries’ trade performance are uncertain. Thus, the relationship between T.P.U. and
trade performance is unclear and inconclusive. Some studies propose that the rela-
tionship between T.P.U. and trade is robustly negative, implying that T.P.U. has an
adverse effect on countries’ trade performance (Dixit & Pindyck, 1994; Handley,
2014; Handley & Lim~ao, 2015; Scheffel, 2016; Krol, 2018; Crowley et al., 2018;
Greenland et al., 2019; Novy & Taylor, 2020). The risk of a trade policy reversal acts
as a fixed cost to enter the export market and negatively impacts the extensive margin
of trade (Handley, 2014). Likewise, Crowley et al. (2018) and Handley and Lim~ao
(2015) indicate that investment decision and entry into international trade and export
markets is reduced when T.P.U. is high. Thus, the effects of unexpected changes in
T.P.U. are adverse on investment and trade performances (Caldara et al., 2019).

On the other hand, some scholars argue that uncertainty may encourage invest-
ment and promote countries’ trade performance. For example, based on the growth
option theory, Bar-Ilan and Strange (1996) indicated that uncertainty is positively
associated with investment and investment decisions and thus encourages trade flows
and the probability of entering foreign trade. Likewise, Abel (1983) and Hartman
(1972) argue that risk-averse firms have the flexibility to change production in line
with elevated uncertainty and take more risk and increase investment to compensate
for the loss caused by increased uncertainty which may, in turn, promote the inten-
sive and extensive margins of trade.

Furthermore, policy uncertainty will also affect the extensive margin trade.
Handley and Lim~ao (2015) revealed that with sunk costs of trade in which firms
make entry and trade decisions, policy uncertainty limits firms’ entry into foreign
trade. Moreover, it may adversely affect trade by impacting the future expectations of
the firms. Thus, they adjust their trade plans and reduce trade-related investments
affecting the probability to trade.

Even though some studies have investigated the relationship between T.P.U. and
the trade performance of countries, they mainly focused on developed countries and
a few emerging markets (Greenland et al., 2019; Handley, 2014; Crowley et al., 2018;
Handley & Lim~ao, 2015). The empirical studies regarding the effects of T.P.U. on the
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trade flow of emerging economies and low-income developing countries are scarce
though the average level of uncertainty is higher in developing economies than in
advanced economies (Ahir et al., 2020).

Therefore, this article aims to investigate the effects of the T.P.U. on the trade flow
of 113 emerging economies and low-income developing countries by applying the
two-step Heckman sample selection procedure of the structural gravity specification
utilising three-year intervals data for the periods 2004–2019. The exercise is repeated
by classifying countries based on income heterogeneity. Besides, further analysis is
conducted to investigate the effects of T.P.U. on non-manufacture export and devel-
oping-to-developing country pairs.

This study fills the gaps in the existing literature on the impact of T.P.U. on trade
flow in several ways. First, this study is the first in its kind to investigate the effects
of T.P.U. on the trade flow of emerging economies and low-income developing coun-
tries, which is relatively an under-researched area. Second, it has also repeated the
analysis based on income heterogeneity. Third, this study includes the effects of
T.P.U. of destination countries because the trade flow of the origin country cannot
only be affected by T.P.U. of itself but it can also be affected by the T.P.U. of the des-
tination countries. Fourth, this study investigates the effects of T.P.U. on the non-
manufacture trade of countries. Fifth, we employ the two-step Heckman model to
control sample selection bias and examine the intensive and extensive margin of
trade. Sixth, for robustness analysis, the Poisson pseudo-maximum likelihood
(P.P.M.L.) estimator is used to solve zero-valued observations and heteroscedasticity
concerns. Finally, we conduct a counterfactual simulation analysis to convert the
effect of T.P.U. on trade flow to illustrative distance equivalent.

The remaining sections of this study are organised as follows. Section two presents
the literature review. Section three discusses the data and methodology of the study.
Section four provides the results and findings of the study. Section five provides a
robustness check or sensitivity analysis. Section six presents discussions and policy
implications.

2. Literature review

Regarding the theoretical literature, there are several strands of studies that investigate
the relationship between the T.P.U. on trade flow (Abel, 1983; Hartman, 1972;
Bernanke, 1983; Dixit & Pindyck, 1994; Bar-Ilan & Strange, 1996; Handley, 2014;
Wang et al., 2014; Handley & Lim~ao, 2017; Tam, 2018). However, they have gener-
ated contradictory predictions about the relationship. Thus, the theoretical basis of
the relationship between T.P.U. and trade flow shows an unresolved puzzle in the
relationship.

On the one hand, the changes in trade policies can impact trade negatively, imply-
ing that high T.P.U. has an adverse effect on trade performance. For example, the
real option value theory indicates that policy uncertainty creates a real option value
of waiting (Bernanke, 1983), i.e., if the export value is not less than the value of the
holding option, the exporting firm executes the option and begins to export (Dixit &
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Pindyck, 1994). Conversely, when the policy uncertainty is high, the value of the
option to invest in the future increases, delaying the decision to invest.

This theory was also supported by Wang et al. (2014), Krol (2018) and Novy and
Taylor (2020), that provide evidence that exporting firms cut investments in existing
markets while delaying new markets when there are high policy uncertainties.
Therefore, for prospective firms, uncertainty about future prices and consumer
demand can serve as a barrier to entry and limit the extensive margins of trade.

Consistent with real options theory, the theoretical framework developed by
Handley (2014) and Handley and Lim~ao (2015) suggests that an increase in policy
uncertainties encourages firms to postpone entry to the market to avoid paying sunk
entry costs. Therefore, according to these theories, policy uncertainty can be consid-
ered as one of the major factors that affect economic activity and trade adversely
(Scheffel, 2016).

On the other hand, some theoretical literature argues that there is a positive rela-
tionship between policy uncertainty and trade. For example, the classical theory of
Qi-Hartman-Abel claims that policy uncertainty positively contributes to the trade
performance of countries because risk-averse firms will take more risk and increase
investment to compensate for the loss due to high uncertainty (Hartman, 1972),
which will positively contribute to trade. Furthermore, the growth option theory pro-
vides evidence that policy uncertainty is positively associated with investment (Bar-
Ilan & Strange, 1996), positively affecting trade. This theory is consistent with the Qi-
Hartman-Abel theory that suggests risk-averse firms take more risk and increase
investment to compensate for the loss due to high uncertainty (Abel, 1983).

Therefore, based on these theoretical bases, some empirical studies have examined
the effects of T.P.U. on trade performance, even though they were limited to a few
developed countries. For example, Jaaskela and Mathews (2015) imply that the effect
of uncertainty on investment affects global trade and explains the recent slowdown in
global trade. Moreover, Handley (2014) and Handley and Lim~ao (2015) show that
uncertainty severely affects firms exporting behavior. Their findings predict that when
market entry costs are sunk, T.P.U. will create a real option value of waiting to enter
export markets until the uncertainty is resolved. Similarly, Handley and Lim~ao (2017)
demonstrate that the decline in T.P.U. in Sino-U.S. trade has increased the willing-
ness of Chinese firms to enter the export market. Likewise, Imbruno (2019) provided
evidence that lower T.P.U. allows access to import more high-quality foreign goods.
Also, Lind�e and Pescatori (2019) argue that trade wars can lead to permanently lower
trade volumes.

Furthermore, Alberto et al. (2018) investigate the effects of T.P.U. on the extensive
and intensive margins of trade, and their results show that T.P.U. is an important
barrier to exports. Besides, Greenland et al. (2019) indicate that increases in policy
uncertainty decrease both trade values and the extensive margin. Additionally,
Crowley et al. (2018) show that firms are less likely to enter new markets and more
likely to exit the existing markets when policy uncertainty is high. Regarding the
effects of T.P.U. on investment, Caldara et al. (2019) reveal that increases in T.P.U.
reduce business investment. Likewise, Ebeke and Siminitz (2018) show a negative
relationship between the T.P.U. and investment. Finally, a study by Liao et al. (2021)

1058 D. G. BOROJO ET AL.



implies that perceived macroeconomic uncertainty has a significant negative impact
on trade flow.

In general, the impacts of policy uncertainty on the economic performance of
countries are a prime focus in the empirical and theoretical literature and policy
frameworks. Despite the contradictory theoretical predictions of the relationship
between T.P.U. and trade flow, empirical studies have indicated a negative relation-
ship between policy uncertainty and trade flows (Handley & Lim~ao, 2017; Tam, 2018;
Handley & Lim~ao, 2017; Lind�e & Pescatori, 2019; Greenland et al., 2019; Crowley
et al., 2018; Caldara et al., 2019; Alberto et al., 2018). However, limited empirical
studies have been conducted on the impacts of T.P.U. on the trade performance of
emerging and low-income developing economies. The studies conducted so far are
limited to developed countries even though the average level of uncertainty is higher
in developing economies than in advanced economies (see Figure B2 in Appendix B).

3. Methodology and data

3.1. Method of analysis

The structural gravity model is applied using the Heckman (1979) two-step sample
selection procedure to accommodate zero-valued observations and sample selection
bias. Theoretically, this model includes two equations: one focusing on selection into
the sample (extensive margin) and the outcome (intensive margin). Thus, it permits a
two-stage decision process via estimating determinants of the extensive margin simul-
taneously with estimating the intensive margin, avoiding any bias involved because of
sample selection and omission of the extensive margin (Helpman et al., 2008). Thus,
the following outcome equation characterises the volume of trade conditioned on
trade taking place.

trade�ijt ¼ bX0
ijt þ cijt (1)

Where X’ is vectors of independent variables, i is the origin, j is the destination,
and t is time. Finally, c is the normally distributed error term, b is the primary par-
ameter vector.

The outcome model in Equation (1) can be modified as follows to retain the
Inverse Mills ratio (lv̂ijt):

tradeijt ¼ exp ðbXijtÞ þ lv̂ijt þ cijt (2)

Where tradeijt is the size of pre-existing trade, Xijt explanatory variables influencing
the size of existing trade and b and cijt indicate parameters and stochastic terms,
respectively.

Therefore, based on the above theoretical foundation of the intensive margin of
two-step Heckman (1979), the outcome equation of our study is developed in
Equation (3).
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lnTradeijt ¼ b0 þ /Cijt þ b1 logTPUit þ b2 logTPUjt þMRTijt þ dit þ djt þ cijt (3)

Tradeijt denotes bilateral trade flow between i and j countries. Cijt represents con-
trol variables such as the logarithm form of the real G.D.P. per capita of origin and
destination countries, the logarithm form of the population size of the origin and des-
tination countries, and W.T.O. membership, the distance between capital of i and j
countries, colonial relationship, contiguity, common language, and regional trade
agreement (R.T.A.). TPUtt represents T.P.U. of the origin, TPUjt is T.P.U. of the des-
tination, and MRTijt is the inverse Mills ratio, dit is exporter-time fixed effects and djt
importer-time fixed effects and cijt shows the stochastic term.

The outcome equation in Equation (2) will be observed based on the extensive
margin, which can be stated as follows:

Selection�ijt ¼ Y 0
ijtaþ gijt (4)

Selectionijt ¼ 0, Selection�ijt � 0, z, ijtbþ jijt � 0
1, Selection�ijt> 0, z, ijtbþ jijt>0

�
(5)

Where Selection� is unobserved trade, z’ is vectors of predictor variables, i is the
origin, j is the destination, and t is time. Besides, j is normally distributed error
terms, b is the primary parameter vector of interest.

Actual trade will exist if the selection propensity (Selection) in Equation (5)
exceeds zero. That is Selection� > 0 when i export to j and Selection� ¼ 0 when it
does not. Therefore, the extensive margin of this study in Equation (6) is used to
control the T.P.U. of the origin and destination countries based on the theoretical
gravity specifications defined in Equations (4) and (5). Therefore, the extensive mar-
gin of this study shows that Tradeijt defined in Equation (3) is observed when the fol-
lowing condition is satisfied:

Selection ¼ d0 þ aCijt þ b1 logTPUit þ b2 logTPUjt þ log bu sin essit þ dit þ djt

þ lijt>0 (6)

Where businessit denotes business entry cost and dit and dit are exporter-time fixed
effects and importer-time fixed effects, respectively. mijt is the stochastic term.

Business entry cost is used as an exclusion restriction in Equation (6) following
the works of Helpman et al. (2008) and Yushi and Borojo (2019). It is excluded from
the outcome Equation (3) and included in the selection Equation (6) as it affects fixed
trade costs but does not affect variable trade costs. Therefore, it satisfies the exclusion
restriction. Based on this theoretical foundation, we applied Principal component ana-
lysis to develop an index of entry cost using cost to start the business per G.D.P.,
procedure, and time to start a business in origin countries. The eigenvalue of the first
component is greater than one and has a variance of 1.88, explaining 63% of the total
variance. Hence we include the first component of the business entry indicator in our
analysis (see Table S2 in Supplementary Materials).
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3.2. Data

Data for this study is utilised from different sources. The T.P.U. index has been
retrieved from the Economics Intelligence Unit (E.I.U.) reports for 143 countries. The
index captures the quarterly average frequency of uncertainty related to trade policy
developed by Ahir et al. (2018) and reported in the E.I.U. report. A high index means
greater levels of T.P.U. and vice versa. Moreover, annual data for T.P.U. is computed
taking averages of quarterly data for T.P.U. following the works of Saleem et al.
(2018). Trade flow data was derived from the U.N. Comtrade database. The trends of
T.P.U. and trade performance of countries are indicated in Figure B3 in Appendix B.
The origin and destination countries’ real per capita G.D.P. and population were
gathered from World Development Indicators (W.D.I.) databases. Business entry indi-
cators were taken from World Bank doing business database. Bilateral distance,
R.T.A., W.T.O. membership, contiguity, colonial relationship, and common language
between origin and destination countries were derived from the C.E.P.I.I. database.
The list of sample countries included in this study (113 emerging and low-income
developing countries and 143 destination countries) is reported in Appendix A. Also,
summary statistics of the variables is reported in Table S1 in
Supplementary Materials.

The adjustment of trade flow in response to policy changes will not be visible
immediately. Thus, estimation applied to data pooled over consecutive years is
criticised because independent and dependent variables cannot fully adjust in a single
year’s time (Cheng & Wall, 2005). In other words, the estimations performed with
panel samples pooled over consecutive years produce suspicious results of the trade
cost elasticity parameters (Anderson & Yotov, 2016; Yotov et al., 2016; Borojo et al.,
2021). Therefore, it is recommended to use panel data with intervals instead of data
pooled over consecutive years. Therefore, we used three-year intervals except for the
last interval (2004, 2007, 2011, 2014, 2017 and 2019), following the recommendations
of Anderson and Yotov (2016) and Borojo et al. (2021).

4. Results and findings

4.1. The impacts of trade policy uncertainty on the trade flow of emerging and
low-income developing economies

Table 1 reports the impacts of T.P.U. on extensive and intensive margins of trade. In
Column (I) whole sample of emerging economies and low-income developing coun-
tries is considered. The exercise is repeated in Column (II), excluding China and
Russia from the sample because they are among the top exporters from emerging
economies (Figure B1 in Appendix C). China is among the top exporters of manufac-
tured goods globally (World Trade Organization, 2019) and, to some extent Russia.
Besides, China possessed comparative advantages in manufactured and processed
products (Maryam et al., 2018). Likewise, China has done exceptionally well in the
last two decades among all emerging economies in agricultural exports. Its agricul-
tural export constituted 35% of the emerging market exports (Chaturvedi, 2019).

ECONOMIC RESEARCH-EKONOMSKA ISTRAŽIVANJA 1061

https://doi.org/10.1080/1331677X.2022.2081235


The coefficients of the Inverse Mills ratio are negative and significant in all specifi-
cations, signifying that O.L.S. would produce downwardly biased estimates, and the
selection problem is apparent in the models. The coefficients of the standard gravity
variables are in line with the trade theories and empirical studies. The effects of the
population size of origin and destination countries on the intensive and extensive
margins of trade are significantly positive. The impacts of real G.D.P. per capita of
the origin and destination countries are robustly positive, implying that the economic
size of exporting and partner countries’ economies considerably determines the coun-
tries’ export performance.

Besides, the effect of the physical distance between the origin and their trade part-
ners on the extensive and intensive margin of trade is statistically significant and
negative, revealing that physical distance discourages the countries’ export perform-
ance. Besides, contiguity has a robustly positive effect on intensive and extensive trade

Table 1. The impacts of T.P.U. on trade (baseline).

Variables
(Ia)

Outcome
(Ib)

Selection
(IIa)

Outcome
(IIb)

Selection

GDPpercapitait (log) 1.471���
(0.019)

0.438���
(0.007)

1.356���
(0.021)

0.313���
(0.007)

GDPpercapitajt (log) 1.011���
(0.011)

0.214���
(0.006)

1.022���
(0.014)

0.236���
(0.005)

Populationit (log) 1.465���
(0.016)

0.208���
(0.008)

1.518���
(0.018)

0.230���
(0.007)

Populationit (log) 0.996���
(0.011)

0.214���
(0.006)

1.020���
(0.014)

0.228���
(0.006)

Distanceij (log) �.298���
(0.017)

�0.002
(0.009)

�1.407���
(0.020)

�0.088���
(0.009)

Contiguityij 1.508���
(0.066)

0.177���
(0.047)

1.475���
(0.074)

0.063
(0.045)

Colonial-relat.ij 1.299���
(0.108)

�0.061
(0.098)

1.336���
(0.160)

�0.224���
(0.098)

WTOj 0.418���
(0.051)

0.713���
(0.021)

0.453���
(0.059)

0.476���
(0.019)

WTOi 0.966���
(0.056)

0.055��
(0.028)

0.912���
(0.053)

0.096���
(0.027)

Languageij 0.840���
(0.036)

0.518���
(0.021)

0.796���
(0.013)

0.478���
(0.020)

RTAij 0.655���
(0.034)

0.718���
(0.023)

0.803���
(0.040)

0.644���
(0.022)

TPUjt þ1(log) �0.066���
(0.015)

�0.221���
(0.007)

�0.098���
(0.018)

�0.228���
(0.007)

TPUitþ1 (log) �0.029�
(0.016)

0.013
(0.008)

0.010
(0.019)

�0.027���
(0.008)

Businessit (log) �0.079���
(0.006)

�0.084���
(0.006)

_cons �9.532���
(0.304)

�4.859���
(0.127)

�9.312���
(0.353)

�4.252���
(0.121)

Exporter-time fixed effects Yes Yes
Importer-time fixed effects Yes Yes
Mills ratio �0.247���

(0.077)
�0.190��
(0.092)

Obs. 75,074 73,138
Censored 26,714 30,552
Wald 47443.13��� 44107.19���
Notes:

���
significant at 1%,

��
significant 5% and

�
significant at 10%, Robust standard errors, clustered by country-

pair, are in parentheses, i¼1,… ,113 and j¼1,… ,143 indicate the origin and destination country, respectively. All
specifications include M.R.T. corrections for bilateral trade cost variables.
Source: Authors’ calculations.
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margins, implying that countries with a common boundary trade more than countries
with no common boundary.

Also, the impacts of colonial relationships on trade volume are significantly posi-
tive, implying that countries with colonial relationships trade more than countries
with no colonial relationship. Similarly, the coefficient of a common language has a
significantly positive effect on intensive and extensive margins of trade, implying that
countries speaking common language trade. Also, the W.T.O. membership of origin
and destination countries has a significant positive effect on the intensive and exten-
sive margins of trade. Finally, R.T.A.s have a robustly positive effect on trade volume
and probability of trade in all specifications.

Regarding our variables of interest, our results offer strong support for the notion
that the trade partner countries’ T.P.U. has a significant negative effect on the volume
of trade of exporting countries. Similarly, its effect on the extensive margin of trade
of exporting countries is significantly negative. These results are consistent with theo-
ries and existing empirical studies that show adverse effects of T.P.U. on export and
firms’ entry into foreign markets because of T.P.U. shocks in one country may spill
over to others and affect their trade performance through the global value chain and
trade linkages (Tam, 2018; Handley, 2014; Handley & Lim~ao, 2017; Imbruno, 2019).
Therefore, these findings are logical because global trade integration has significantly
increased firms’ exposure to foreign T.P.U. and diffused uncertainty across borders.

Furthermore, origin countries’ T.P.U. has a significant detrimental effect on trade
flows at a 10% significance level for the whole sample. Moreover, it has negative
impacts on extensive trade margins, indicating that it adversely affects the probability
of trade. These results are congruent because the role of future conditions is essential
when firms decide on costly irreversible investments such as producing a new good,
adopting technology, or selling in a new market (Handley & Lim~ao, 2015).

4.2. The impacts of trade policy uncertainty on trade based on income
heterogeneity

Based on the I.M.F. income classification, we have separately investigated the effects
of T.P.U., categorising countries into emerging and low-income developing econo-
mies. Low-income developing countries’ trade mainly concentrates on a few natural
resources and agricultural commodities with limited diversification (World Bank,
2015). Trading with limited diversification may force them to suffer external shocks,
including policy changes from the destination countries. For example, tariff uncer-
tainty faced by low-income countries is still high and creates costly policy uncertainty
for the countries. Furthermore, tariff peaks and escalation policies also affect market
access and export diversification of low-income developing countries. Additionally,
changes in domestic regulatory policies and non-tariff restrictions can affect the trade
performance of developing countries (World Bank, 2015). Therefore, based on this
evidence, the exercise is repeated to investigate the effects of T.P.U. on emerging
economies and low-income developing countries separately.

The standard gravity variables have expected impacts on the trade performance of
both emerging economies and low-income developing countries. The effects of the
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T.P.U. of destination countries on the extensive and intensive margins of trade per-
formance are negative and statistically significant for both emerging economies and
low-income developing countries (Table 2). However, unlike the whole sample, the
effect of T.P.U. of origin countries on the extensive trade margin is robustly negative
for low-income developing economies.

4.3. The impacts of trade policy uncertainty on non-manufactured exports

Merchandise trade can also be divided into broad categories, such as natural resour-
ces, agriculture, and manufacturing (United Nations, 2021). The highest annual per-
centage change was recorded for agricultural products compared to manufactured

Table 2. The effects of T.P.U. on trade flow based on income heterogeneity.

Variables

(Ia)
Outcome
Emerging

(Ib)
Selection
Emerging

(IIa)
Outcome

Low-income

(IIb)
Selection

Low-income

GDPpercapitait (log) 1.598���
(0.028)

0.296���
(0.013)

1.424���
(0.055)

0.119���
(0.017)

GDPpercapitajt (log) 0.937���
(0.022)

0.202���
(0.013)

1.308���
(0.042)

0.271���
(0.008)

Populationit (log) 1.552���
(0.021)

0.097���
(0.013)

1.682���
(0.045)

0.178���
(0.012)

Populationit (log) 1.000���
(0.017)

0.192���
(0.010)

1.231���
(0.042)

0.265���
(0.008)

Distanceij (log) �1.307���
(0.026)

0.083���
(0.014)

�1.518���
(0.054)

�0.190���
(0.014)

Contiguityij 0.950���
(0.105)

0.195��
(0.085)

2.025���
(0.145)

0.066
(0.060)

Colonial-relat.ij 1.405���
(0.147)

0.069
(0.153)

1.460���
(0.265)

�0.183
(0.119)

WTOj 0.652���
(0.084)

0.680���
(0.036)

1.107���
(0.130)

0.194���
(0.031)

WTOi 1.301���
(0.094)

0.137���
(0.050)

1.327���
(0.107)

0.218���
(0.039)

Languageij 0.936���
(0.057)

0.403���
(0.041)

1.068���
(0.094)

0.522���
(0.026)

RTAij 0.428���
(0.052)

0.718���
(0.037)

1.853���
(0.112)

0.629���
(0.035)

TPUjt þ1(log) �0.073���
(0.022)

�0.225���
(0.012)

�0.339���
(0.041)

�0.205���
(0.010)

TPUitþ1 (log) 0.019
(0.023)

�0.004
(0.014)

0.060
(0.044)

�0.047���
(0.012)

Businessit (log) �0.132���
(0.011)

�0.091���
(0.007)

_cons �10.848���
(0.456)

�4.001���
(0.204)

�15.271���
(0.873)

�3.292���
(0.190)

Exporter-time fixed effects Yes Yes
Importer-time fixed effects Yes Yes
Mills ratio �0.280�

(0.149)
1.813���

(0.234)
Obs. 40,740 34,336
Censored 6967 20331
Wald 21457.39��� 6797.9���
Notes:

���
significant at 1% and

��
significant at 5%, Robust standard errors, clustered by country-pair, are in paren-

theses, i¼1, … , 113 and j¼1,… , 143 indicate the origin and destination country, respectively. All specifications
include M.R.T. corrections for bilateral trade cost variables.
Source: Authors’ calculations.
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goods, and fuels and mining products exports from 2010 to 2018 (World Trade
Organization, 2019). Moreover, agriculture share in global trade has expanded persist-
ently in the last two decades (Chaturvedi, 2019). However, the sector has been sub-
jected to more uncoordinated policy interventions than any other sector (Anderson,
2016). More specifically, agricultural export has experienced several policy changes
and uncertainties. For example, the failure of the Doha Round represents a failure of
international cooperation in trade and development (Bou€et & Laborde, 2008). The
loss of demand for U.S. agricultural exports due to tariff imposition on U.S. imports
of steel and aluminum from certain countries and other imported products from
China, the response of China with retaliatory tariffs on U.S. exports, particularly agri-
cultural products. Moreover, the misguided trade policies that attempted to address
domestic concerns in 2007–2008, 2010–2011, and 2012–2013 subject to a high global
agricultural commodity price through beggar-thy-neighbor policies that increased
price volatility.

Even though many developing countries are striving to diversify their exports, nat-
ural resources and agriculture export still remain a large share of many developing
countries’ exports (Figure B4 in Appendix B). Specifically, commodity dependence is
more common for raw material suppliers in Africa and Latin American countries,
and energy export concentration is more common for Middle East countries.
However, among developing countries, a few emerging economies have diversified
their export. Therefore, it is worthwhile to extend our analysis to investigate the
effects of T.P.U. on natural resources and agriculture trade (non-manufactured trade).

The results imply that the T.P.U. of destination countries has a statistically signifi-
cant adverse effect on the trade performance of non-manufactured commodities of
developing countries. Besides, T.P.U. of origin countries has a negative and statistic-
ally significant effect on the extensive margin of trade flow (Table 3).

4.4. Developing-developing country pair

South–South trade, where most developing countries exist, represented an estimated
52% of total developing economies’ exports in 2018 (World Trade Organization,
2019). Besides, a report by the W.T.O. (2019) indicates that trade between developing
countries constituted an average of 50.64% of the total export from 2008 to 2018,
implying that developing economies’ exports to other developing economies surpassed
their exports to developed countries. Moreover, intra-regional trade among develop-
ing countries in South–South trade was more resilient. It outperformed North–South
trade in the last five years due to regional integration strategies in the form of
regional value chains and regional trade agreements. However, extra-regional
South–South trade has been the most volatile for developing countries (United
Nations, 2019). Therefore, as the trade relationship between developing countries is
increasing, it is worthwhile to investigate the effects of T.P.U. on the trade flow of
developing countries to developing countries.

The results are consistent with the baseline results. The effects of T.P.U. of destin-
ation countries have an economically significant negative effect on extensive margins
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of trade. Unlike the baseline results, T.P.U. of origin countries has a significant nega-
tive effect on both extensive and intensive margin of trade (Table 4).

5. Robustness analysis

An alternative method commonly used in gravity model specification is the P.P.M.L.
model. It is a convenient strategy to solve zero-valued trade flow observations and
heteroscedasticity is to estimate the gravity model in multiplicative form instead of
the logarithmic form (Santos Silva & Tenreyro, 2006). If the gravity specification con-
tains the correct set of explanatory variables, the P.P.M.L. method consistently esti-
mates the original non-linear model. Thus, we apply the P.P.M.L. estimator to
estimate the gravity specification of the impacts of T.P.U. on trade performance for
robustness and sensitivity analysis using the following outcome equation.

Table 3. The effects of T.P.U. on non-manufacture trade.

Variables

(Ia)
Outcome
Whole

(Ib)
Selection
Whole

(IIa)
Outcome
emerging

(IIb)
Selection
emerging

(IIIa)
Outcome

Low-income

(IIIb)
Selection

Low-income

GDPpercapitait (log) 1.024���
(0.024)

0.227���
(0.007)

0.938���
(0.031)

0.253���
(0.010)

0.815���
(0.059)

0.137���
(0.019)

GDPpercapitajt (log) 1.171���
(0.024)

0.377���
(0.006)

1.185���
(0.025)

0.340���
(0.008)

1.333���
(0.058)

0.424���
(0.008)

Populationit (log) 1.252���
(0.030)

0.397���
(0.008)

1.261���
(0.037)

0.440���
(0.011)

1.067���
(0.055)

0.364���
(0.014)

Populationit (log) 1.274���
(0.023)

0.347���
(0.006)

1.299���
(0.025)

0.311���
(0.009)

1.353���
(0.053)

0.390���
(0.009)

Distanceij (log) �1.374���
(0.029)

�0.199���
(0.009)

�1.465���
(0.034)

�0.153���
(0.012)

�1.129���
(0.062)

�0.251���
(0.015)

Contiguityij 1.884���
(0.095)

0.388���
(0.046)

1.454���
(0.119)

0.342���
(0.066)

2.485���
(0.164)

0.506���
(0.066)

Colonial-relat.ij 1.050���
(0.183)

�0.093
(0.107)

1.405���
(0.176)

0.037
(0.122)

1.133���
(0.263)

0.161
(0.161)

WTOj 0.691���
(0.081)

0.369���
(0.021)

0.781���
(0.096)

0.716���
(0.032)

0.636���
(0.145)

�0.003
(0.035)

WTOi 0.321���
(0.066)

0.146���
(0.026)

0.337���
(0.105)

0.107���
(0.037)

0.416���
(0.106)

0.243���
(0.039)

Languageij 0.552���
(0.055)

0.387���
(0.020)

0.642���
(0.065)

0.297���
(0.028)

0.549���
(0.089)

0.426���
(0.028)

RTAij 0.484���
(0.053)

0.451���
(0.022)

0.408���
(0.062)

0.450���
(0.029)

1.358���
(0.121)

0.597���
(0.037)

TPUjt þ1(log) �0.165���
(0.037)

�0.366���
(0.008)

�0.113���
(0.043)

�0.358���
(0.012)

�0.306���
(0.064)

�0.341���
(0.013)

TPUitþ1 (log) �0.032
(0.046)

�0.363���
(0.010)

�0.012
(0.051)

�0.373���
(0.012)

�0.269�
(0.140)

�0.530���
(0.022)

Businessit (log) �0.014��
(0.006)

�0.093���
(0.010)

�0.005
(0.008)

_cons �11.187���
(0.544)

�6.514���
(0.128)

�10.886���
(0.658)

�6.950���
(0.175)

�13.117���
(1.077)

�6.104���
(0.210)

Exporter-time fixed effects Yes Yes Yes
Importer-time fixed effects Yes Yes Yes
Mills ratio 0.571���

(0.113)
0.580���

(0.134)
1.195���

(0.228)
Obs. 74528 40326 34336
Censored 40659 20453 21335
Wald 13352.28��� 11855.5��� 3571.65���
Notes:

���
significant at 1%,

�
significant at 10%, Robust standard errors, clustered by country-pair, are in parenthe-

ses, i¼1,… ,113 and j¼1,… ,143 indicate the origin and destination country, respectively. All specifications include
M.R.T. corrections for bilateral trade cost variables.
Source: Authors’ calculations.
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Tradeijt ¼ exp b0 þ /Cijt þ b1 logTPUit þ b2 logTPUjt þMRTijt þ dit þ djt
� �� cijt

(7)The dependent variable (trade flow) is included in levels instead of logarithms in
the model specification. However, the estimates of the independent variables, which
are taken in the logarithmic form, can be interpreted as elasticities.

The findings are consistent with the findings reported in Table 1. The standard
gravity estimates have expected signs and significance except for minor differences in
magnitude and significance. The effects of T.P.U. of destination are robustly negative,
reinforcing the baseline results. Besides, the coefficients of T.P.U. of origin are signifi-
cant at a 10% significance level for the whole sample and emerging economies and a
1% level of significance for low-income developing countries (Table 5).

Table 4. The effects of T.P.U. on trade flow (developing-developing pair).

Variables
(Ia)

Outcome
(Ib)

Selection

GDPpercapitait (log) 1.372���
(0.027)

0.338���
(0.008)

GDPpercapitajt (log) 0.910���
(0.018)

0.179���
(0.008)

Populationit (log) 1.515���
(0.023)

0.272���
(0.008)

Populationit (log) 0.985���
(0.016)

0.225���
(0.006)

Distanceij (log) �1.533���
(0.024)

�0.086���
(0.009)

Contiguityij 1.175���
(0.076)

0.057
(0.046)

Colonial-relat.ij 1.616���
(0.252)

�0.505���
(0.190)

WTOj 0.400���
(0.059)

0.488���
(0.021)

WTOi 0.943���
(0.063)

0.052�
(0.027)

Languageij 0.693���
(0.048)

0.505���
(0.022)

RTAij 1.028���
(0.049)

0.653���
(0.026)

TPUjt þ1(log) �0.030
(0.021)

�0.184���
(0.008)

TPUitþ1(log) �0.045��
(0.022)

�0.026���
(0.008)

Businessit (log) �0.084���
(0.006)

_cons �7.876���
(0.432)

�4.201���
(0.148)

Exporter-time fixed effects Yes
Importer-time fixed effects Yes
Mills ratio �0.318��

(0.124)
Obs. 58,448
Censored 26,294
Wald 22804.13���
Notes:

���
significant at 1%,

��
significant at 5% and

�
significant at 10%, Robust standard errors, clustered by coun-

try-pair, are in parentheses, i¼1,… ,113 and j¼1,… ,143 indicate the origin and destination country, respectively. All
specifications include M.R.T. corrections for bilateral trade cost variables.
Source: Authors’ calculations.

ECONOMIC RESEARCH-EKONOMSKA ISTRAŽIVANJA 1067



6. Counterfactual analysis

Calculating demonstrative distance equivalent is worthwhile to show how the struc-
tural gravity estimates can be converted into trade volume effects. The simulation
shows that the percent improvement would be gained by improving T.P.U. to the
average performer using estimates for the whole sample, emerging economies, and
low-income developing countries (Tables 1 and 2). We used estimates for distance
and T.P.U. from Tables 1 and 2 and the average value of the distance from Table S1
in Supplementary Materials. Moreover, detailed discussions of the calculation of
counterfactual analysis are reported in the supplementary material available online.
The results imply that the gain from improvement in T.P.U. is more robust for
emerging economies compared to low-income developing countries. (Table 6)

7. Discussions and policy implications

This study’s findings show that the high T.P.U. in trade partner countries adversely
affects the trade volume of exporting countries (see Table 1). The negative impacts of

Table 5. The impacts of T.P.U. on trade flow (P.P.M.L.).

Variables
I

Whole sample
II

Emerging
III

Low-income

GDPpercapitait (log) 1.126���
(0.048)

1.190���
(0.068)

1.925���
(0.147)

GDPpercapitajt (log) 0.763���
(0.025)

0.740���
(0.044)

0.846���
(0.071)

Populationit (log) 1.001���
(0.044)

0.949���
(0.057)

1.259���
(0.078)

Populationit (log) 0.642���
(0.033)

0.602���
(0.043)

0.730���
(0.087)

Distanceij (log) �0.470���
(0.056)

�0.436���
(0.069)

�0.570���
(0.093)

Contiguityij 0.965���
(0.116)

0.951���
(0.173)

1.045���
(0.304)

Colonial-relat.ij 0.665���
(0.154)

0.791���
(0.153)

0.374�
(0.226)

WTOj 0.132
(0.106)

0.145
(0.128)

0.912���
(0.229)

WTOi 0.464���
(0.176)

0.371�
(0.206)

0.487��
(0.212)

Languageij 0.490���
(0.103)

0.604���
(0.128)

0.270
(0.257)

RTAij 0.656���
(0.076)

0.604���
(0.090)

0.572���
(0.160)

TPUjt þ1(log) �0.108���
(0.031)

�0.080���
(0.028)

�0.171���
(0.041)

TPUitþ1 (log) �0.043�
(0.023)

�0.062�
(0.036)

�0.295���
(0.101)

_cons �4.903���
(0.745)

�4.283���
(1.048)

�8.753���
(1.644)

Exporter-time fixed effects Yes Yes Yes
Importer- time fixed effects Yes Yes Yes
Obs. 71349 24243 30326
R2 0.766 0.716 0.692

Notes:
���

significant at 1% and
��

significant at 5%, Robust standard errors, clustered by country-pair, are in paren-
theses, i¼1,… ,113 and j¼1,… ,143 indicate the origin and destination country, respectively. All specifications
include M.R.T. corrections for bilateral trade cost variables.
Source: Authors’ calculations.
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T.P.U. of trade destination countries reveal that higher T.P.U. in a destination coun-
try increases business exposure to risks, adversely affecting the trade performance of
its trade partner countries. Moreover, T.P.U. on destination countries has negative
effects on the extensive margin of trade for exporting countries. The impacts of
T.P.U. of destination countries remain qualitatively unchanged regardless of whether
the origin country is an emerging or low-income developing and whether it focuses
on non-manufacture trading. Additionally, it has an adverse effect on the extensive
margin of trade between developing countries. These results are consistent with theo-
ries and existing empirical studies because of T.P.U. shocks in one country can have
a spillover effect and significantly affect the trade performance of exporting countries
through the trade linkage and value chain (Tam, 2018; Jia et al., 2020). Thus, the
impacts of destination countries’ T.P.U. should get due attention because sunk and
opportunity costs related to trade may force firms to prefer countries with a lower
level of T.P.U. These findings are reasonable because global integration has consider-
ably increased firms’ exposure to foreign policy uncertainty and transmitted uncer-
tainty across borders.

Furthermore, the findings indicate that the origin countries’ T.P.U. affects the
extensive trade margin for low-income developing economies. Besides, it has an
adverse effect on the extensive margin of non-manufacture export of emerging econo-
mies and low-income developing countries. However, its effect is negative and statis-
tically significant on the extensive and intensive margin of trade between developing
countries pair. The results are congruent with the theoretical predictions of the effect
of uncertainty on export performance. The findings are in line with the findings of
(Greenland et al., 2019; Wang et al., 2014; Crowley et al., 2018).

Regarding the effects of T.P.U. on extensive margins of trade, the results can be jus-
tified because exporting firms lower investments in existing markets while delaying
investments in new markets, affecting the extensive margin of export under high
T.P.U. (Wang et al., 2014). This justification is congruent with the theoretical notions
of the relationship between policy uncertainty and international trade. For instance, by
increasing the risk associated with irreversible investments (Bernanke, 1983), policy
uncertainty creates a real option value of waiting and conservatism. As a result, firms
delay market entry amid heightening policy uncertainty to avoid high sunk entry costs
(Greenland et al., 2019). Therefore, the findings of this study are in line with the
option theory of investment that provides a significant part to policy uncertainty as a
determinant of investment spending and predicts that when political, economic, and
policy uncertainty is high, firms delay the decision to invest and enter into trade.
Moreover, the study’s findings are in line with the theoretical framework of Handley
(2014) and Handley and Lim~ao (2015), which imply that an increase in uncertainties
forces firms to delay entry to the market to avoid paying sunk entry costs.

Table 6. Simulation results.
Category Trade (%) Distance (%) Distance (K.M.)

Whole sample 7.02 5.39 388.24
Emerging economies 8.54 6.53 470.64
Low-income developing 3.52 2.32 167.02

Source: authors’ calculations.
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The counterfactual simulation analysis used to calculate the illustrative variable
(physical distance) indicates that the uncertainty substantially impacts the countries’
export performance. The results allow one to simulate the gains from controlling the
T.P.U. to the average performing country to a distance-reduction equivalent. It
implies that developing policy options to control the policy uncertainty to the average
decreases the average distance by 5.39%, 6.53%, and 2.32% for the whole sample,
emerging economies, and low-income developing countries, respectively.

From a policy implications angle, policymakers should take more decisive and tar-
get action to control high T.P.U. to promote the intensive and extensive margins of
emerging economies and low-income developing countries’ trade. Besides, policy-
makers should make their policy actions predictable, provide forward guidance on
the stance of policy and supervise implementations of policies to reduce T.P.U. Thus,
transparency of regulations and policy actions needs to be increased from trade des-
tination countries. Moreover, countries, especially advanced economies, should settle
disputes and reduce trade tensions among themselves and with developing countries.
Also, any policy alternatives to reduce T.P.U. should be critically evaluated because
the actions taken into account will be distorted and create additional uncertainties.
Multilateral and regional trade agreements should strive to correct trade policy exter-
nalities in developing countries on top of managing the level of trade barriers.

Besides, low-income developing countries’ exports are concentrated on non-manu-
factured commodities and have lower export supply elasticity. Additionally, they have
relatively lower export and destination diversification. Therefore, this study calls for
collective action to promote export diversification and reduce policy uncertainties for
their trade. To sum up, the findings of this study are sound from both policy implica-
tions and empirical contributions.
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Destination countries: Afghanistan, Albania, Algeria, Angola, Argentina, Armenia, Australia,
Austria, Azerbaijan, Bangladesh, Belarus, Belgium, Benin, Bolivia, Bosnia and Herzegovina,
Botswana, Brazil, Bulgaria, Burkina Faso, Burundi, Cambodia, Cameroon, Canada, Central
African Republic, Chad, Chile, China, Colombia, D.R. Congo, Republic Congo, Costa Rica,
Côte d’Ivoire, Croatia, Czech Republic, Denmark, Dominican Republic, Ecuador, Egypt, El
Salvador, Eritrea, Ethiopia, Finland, France, Gabon, The Gambia, Georgia, Germany, Ghana,
Greece, Guatemala, Guinea, Guinea-Bissau, Haiti, Honduras, Hong Kong, Hungary, India,
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Kuwait, Kyrgyz Republic, Lao P.D.R., Latvia, Lebanon, Lesotho, Liberia, Libya, Lithuania,
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Peru, Philippines, Poland, Portugal, Qatar, Romania, Russia, Rwanda, Saudi Arabia, Senegal,
Sierra Leone, Singapore, Slovak Republic, Slovenia, South Africa, Spain, Sri Lanka, Sudan,
Sweden, Switzerland, Taiwan Province of China, Tajikistan, Tanzania, Thailand, Togo, Tunisia,
Turkey, Turkmenistan, Uganda, Ukraine, United Arab Emirates, United Kingdom, United
States, Uruguay, Uzbekistan, Venezuela, Vietnam, Yemen, Zambia and Zimbabwe

Origin emerging: Albania, Algeria, Angola, Argentina, Armenia, Azerbaijan, Belarus,
Bosnia and Herzegovina, Botswana, Brazil, Bulgaria, Chile, China, Colombia, Costa Rica,
Croatia, Dominican Republic, Ecuador, Egypt, El Salvador, Gabon, Georgia, Guatemala,
Hungary, India, Indonesia, Islamic Republic of Iran, Iraq, Jamaica, Jordan, Kazakhstan,
Kuwait, Lebanon, Libya, Lithuania, F.Y.R. Macedonia, Malaysia, Mexico, Morocco, Namibia,
Oman, Pakistan, Panama, Paraguay, Peru, Philippines, Poland, Qatar, Romania, Russia, Saudi
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Arabia, South Africa, Sri Lanka, Thailand, Tunisia, Turkey, Turkmenistan, Ukraine, United
Arab Emirates, Uruguay and Venezuela.

Origin low-income developing: Afghanistan, Bangladesh, Benin, Bolivia, Burkina Faso,
Burundi, Cambodia, Cameroon, Central African Republic, Chad, the Democratic Republic of
the Congo, Republic of Congo, Côte d’Ivoire, Eritrea, Ethiopia, The Gambia, Ghana, Guinea,
Guinea-Bissau, Haiti, Honduras, Kenya, Kyrgyz Republic, Lao P.D.R., Lesotho, Liberia,
Madagascar, Malawi, Mali, Mauritania, Moldova, Mongolia, Mozambique, Myanmar, Nepal,
Nicaragua, Niger, Nigeria, Papua New Guinea, Rwanda, Senegal, Sierra Leone, Sudan,
Tajikistan, Tanzania, Togo, Uganda, Uzbekistan, Vietnam, Yemen, Zambia and Zimbabwe

Appendix B

Figure B1: The average export of top exporters among emerging economies (2001–2019).
Source: Authors’ calculations from U.N. Comtrade database.

Figure B2. T.P.U. of developed and developing countries.
Source: Authors’ calculations based on E.P.U index by Ahir et al. (2018).
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Figure B3. T.P.U. and trade performance. a. T.P.U. change. b. Export growth.
Source: Authors’ calculations based on E.P.U index by Ahir et al. (2018).

Figure B4. Trade performance of low-income countries.
Source: Authors’ calculations from U.N. Comtrade database.
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