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ABSTRACT

The objective of this research paper is to analyze the key factors
influencing export flows between Tunisia and sub-Saharan African
countries. The study focuses on the impact of five institutional measures:
government effectiveness, regulatory quality, control of corruption, rule
of law, and political stability, on Tunisia's total export volume to these
countries. We employ an augmented gravity equation and use the Poisson
Pseudo-Maximum Likelihood approach to estimate the model using
annual bilateral export data between Tunisia and 42 sub-Saharan African
countries. After conducting various sensitivity analyses, the paper
concludes that government effectiveness, control of corruption, and the
rule of law act as significant impediments to trade between Tunisia and
its sub-Saharan African partners.
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1. Introduction

Many scholars believe that exports are among the key factors contributing
to a country’s economic development (Kugler, 1991). The export-led
growth assumption, in particular, encourages policymakers in developing
economies to prioritize export promotion as a means to enhance economic
growth (Atif et al., 2017). Given the significance of exports, numerous
researchers and policymakers have conducted studies since the onset of
globalization to investigate the determinants and drivers of export flows.

In Tunisia, as in other emerging economies, exports have the potential to
contribute significantly to economic growth, particularly, when engaging
with rapidly growing emerging markets. Just like any country aiming to
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promote exports and enhance terms of trade, Tunisia underwent an
extensive process of trade reforms as part of the structural adjustment
program in the late 1980s. Various measures were implemented to boost
exports, including the establishment of export processing zones, the
introduction of fiscal incentives for exporting companies, and the
negotiation of numerous free trade agreements. Nevertheless, despite the
substantial growth in Tunisian exports from 1986 to 2017, the country has
experienced a notable widening of its trade deficit in recent years.

By examining the structure of Tunisia’s trade, one can notice that over the
1995-2016 period, Tunisia's foreign trade was concentrated in a main
region, the eurozone. European Union (EU) member countries are
Tunisia's largest trading partners, accounting approximately for 80% of
Tunisia's total trade. Within these countries, France, Italy, and Germany
are the most important trading partners. Beyond the EU, North Africa is
in second place with a share of around 10%. Asia and America rank third
and fourth, with shares below 5%. Finally, trade with sub-Saharan Africa
(SSA) seems to be relatively limited (UNCTAD database, 2020).

One possible explanation for Tunisia’s weak trade performance is its
prolonged reliance on conventional commodity markets in Europe,
among others, which renders Tunisia’s trade vulnerable to exogenous
shocks. This vulnerability is particularly evident during the 2008 global
financial crisis and the European sovereign debt crisis. Consequently, as
a developing economy, Tunisia should diversify its export markets to
enhance trade terms, reduce economic volatility, and expedite growth
(Shepherd, 2010). In this context, sub-Saharan Africa, boasting the
world's largest free trade area and a market encompassing 1.2 billion
people (World Bank, 2022), has long been recognized as a natural partner
due to its complementarity with Tunisia (Millogo and Oulmane, 2012;
African Development Bank, 2014).

This paper aims to analyze the determinants of Tunisia’s low level of trade
integration with sub-Saharan African countries, with a particular focus on
examining the effect of institutional quality in SSA on Tunisia’s exports.
In this context, it seeks to provide an understanding of Tunisia's trade
patterns with SSA and suggests ways to enhance bilateral trade between
Tunisia and sub-Saharan Africa. Despite the steady increase in Tunisia's
exports to SSA nations over the past decade, there remains a significant



opportunity to further boost export volumes and improve Tunisia's terms
of trade (African Development Bank, 2014).

We employ a panel data gravity model that incorporates bilateral exports
from Tunisia to SSA countries, along with the economic, geographical,
cultural, and institutional traits of 42 sub-Saharan African nations. The
model estimation spans 2000-2016, utilizing the Poisson Pseudo-
Maximum Likelihood (PPML) approach.

Many studies focusing on African trade have been conducted to elucidate
bilateral trade flows within a gravity model framework (e.g., Awad and
Yussof, 2017; Fankem, 2018; Baita, 2019; Oparanya et al., 2019;
Osabuohien et al., 2019; Ejones et al., 2021, among others). For example,
Awad and Yussof (2017) explore the effect of corruption and the quality
of bureaucracy on intra-African trade using a sample of 36 countries,
including both North and sub-Saharan African countries. Fankem (2018)
examines the impact of the level of democracy on trade in Central Africa.
Baita (2019) investigates the role of the quality of institutions in the
exporting country on bilateral trade flows within the Economic
Community of West African States (ECOWAS). Osabuohien et al. (2019)
examine the impact of trade barriers and regional trade integration on
export performance within the Economic Community of West African
States (ECOWAS) during the 2006-2013 period. The results of the
econometric analysis based on OLS, GLS, and PPML reveal that trade
complementarity, multilateral resistance, and regional economic
integration all have a meaningful effect on trade within the ECOWAS
region. Ejones et al. (2021) investigate whether regional trade agreements
promote trade within the East African Community regional bloc.

Empirical research on trade flows examining African North—South trade
relations is scarce. So far, only the paper by Ghazi and Msadfa (2016) has
explored this issue. They deal with the export potential between Morocco
and its 40 African partners. Specifically, they estimate a gravity model
using cross-sectional data and panel data over the 2000-2014 period. They
demonstrate that Morocco still has a good chance of expanding its exports
to the African continent despite the relatively low complementarity of its
trade with African nations. Within the context of the Tunisian economy,
empirical research on trade flows is also limited. So far, only the paper by
Ben Doudou (2022) has focused on this perspective. He discusses how
free trade agreements affect Tunisia's trade balance. We aim to fill this



gap by offering new insights into African North-South trade relations
using Tunisian data and by providing evidence on the crucial role of
institutional quality in explaining North-South trade flows in Africa.

This paper enriches the current literature on African trade relationships in
general, and Tunisian trade in several ways. First, in contrast to previous
studies, this paper focuses on the relationship between Tunisia and its 42
SSA partners and offers several robustness checks. In particular, it aims
to explain the weakness of Tunisia's exports to SSA countries. These
discoveries ought to give significant strategy suggestions to Tunisia and
other countries with a similar trade structure, that seek to improve their
trade balance.

Second, we examine to what extent existing bilateral free trade
agreements (FTASs) have contributed to stimulating Tunisia’s exports to
SSA countries. Many studies have investigated the reaction of bilateral
trade flows to the effect of FTAs. However, the consequences of existing
FTAs between Tunisia and SSA countries are unknown.

Thirdly, while the role of institutions in encouraging intra-African trade
has been studied by some researchers, little is known about trade barriers,
particularly between North African nations and their SSA partners. In this
paper, we augment the gravity equation with an aggregate index that
captures the different dimensions of institutional quality, as well as
individual indicators of institutions. This sheds light on the importance of
developing a suitable institutional framework within SSA for facilitating
North-South integration. This aspect has not received much attention in
previous studies.

The remainder of the paper is organized as follows: In Section 2, we
present the econometric framework based on an augmented gravity
model, the data, and the explanatory variables. Section 3 contains the
econometric results as well as the economic interpretation. Finally,
Section 4 concludes and offers some policy recommendations.



2. Econometric framework, data, and methodology
2.1. Model specification

We employ a gravity equation of trade to determine the key variables
explaining the relatively low level of Tunisian exports to sub-Saharan
Africa. The equation considers that the trade volume between two partner
countries is proportional to their size, as determined by their national
income, and proportional to the cost of transportation, roughly
represented by the distance between their capitals. Over the years, the
gravity equation has been augmented with binary dummy variables to
account for bilateral trade costs that might impact flows between partners.
Commonly used binary variables in empirical gravity literature include
common language, common border, common colonizer, and free trade
agreement. Several other variables have also been introduced in the
empirical gravity model depending on the objectives pursued by the
authors, including factors related to economics and institutions.
Therefore, considering the goal of our research, the log-linear equation
specification used in this study for Tunisia’s exports to SSA countries is
as follows:

Ln (Xije) = Bo + Biln (Vi) +BoLn (Y;,) + BsLn (DIST;;) +
By LANG;; + BsCOL;; + BeAS; + B;FTA;jr + Bg MRT;, +
ﬁg INST]t + .uij + At + Eijt

The exports of Tunisia to country j at time t in current USD, denoted by
Xijt , depend on the gross domestic product of Tunisia at time t in current
USD (Yit), the gross domestic product of country j at time t in current
USD (Yjy), the geographical distance separating the capitals of the two
partners (DISTj), the quality of institutions in the destination country at
time t (INSTjt), a multilateral resistance term (MRTjt), and a vector of
dummy variables that may influence export. This vector includes
language similarity (LANG;;j), colonial links (COLj;), proximity to the sea
(AS;, and free trade agreements (FTAij). The term pij represents an effect
specific to each pair of countries and common to all years, A represents
an effect specific to year t and common to all pairs of countries to capture
common shocks, and «ijt is the error term.



2.2. Explanatory variables and expected signs

The GDP of Tunisia is used as a proxy for the level and variety of
production in the exporting country. Its coefficient should be positively
correlated with the volume of bilateral trade. The GDP of the partner
country (Yjt) is an indicator of the capacity to import of the importing
country. According to previous studies, an increase in the GDP of the
importing country should raise bilateral trade.

Distance is used as a proxy for factors that may restrict bilateral trade,
such as transportation costs, delivery times, communication costs, and
transaction costs. In a gravity model, this variable is considered a
resistance factor to trade flows and should have a negative impact on
bilateral trade.

Language similarity (LANG;j) and colonial links (COL;;) are measured by
binary variables set to unity when the two partners share a common
language and the same colonial history, respectively. Sharing a common
language between partner countries should increase the volume of
bilateral trade. Likewise, historical links, especially relations between ex-
colonies, tend to facilitate trade between certain countries. Several studies
have demonstrated the importance of cultural and historical factors in
determining trade flows. They assume a positive correlation between the
similarity of these factors and the importance of trade flows.

For proximity to the sea (AS;j), we utilize a binary variable that takes a
value of 1 if the partner country has access to the sea. Numerous studies
have highlighted the positive effect of sea access on regional exports and
the role played by maritime networks in fostering international trade
(Bottasso et al., 2018). Therefore, a positive sign is expected for the
variable AS;.

Considering the impact of free trade agreements on Tunisian exports, we
introduce a binary variable that takes the value of 1 if a free trade
agreement exists between the two partners at time t; otherwise, it takes
the value of 0. The removal of tariff and non-tariff trade barriers as part
of a free trade agreement enhances the trade volume among its members.
Therefore, a positive coefficient is anticipated for the variable FTAjjt in
the context of this study.



In addition to economic, geographical, cultural, and historical factors,
several recent studies highlight the important role of institutions.
According to Anderson and Marcouiller (2002), low institutional quality
in the host nation acts as a covert tax on trade flows, lowering imports by
increasing risks and uncertainty inherent in international transactions.
More recently, Levchenko (2007) and Nunn (2007) have demonstrated
that the quality of institutions in exporting and importing countries is a
significant factor in determining trade flows. Finally, Crozet et al. (2008)
show, using a business model with heterogeneous firms, that the low
quality of institutions in the destination nation may intensify concerns
about corruption and, as a result, discourage exporting businesses from
entering.

In general, when the host country's institutions are of poor quality, it can
result in higher costs, as exports to countries with weaker institutions can
require large initial investments. This is especially true for investors who
are wary of taking risks, uncertain about the potential returns, and want
more information before making an investment decision. Moreover, the
presence of stringent regulations and a lack of regulatory transparency
could also necessitate additional investments (Berthou, 2008).

Numerous empirical studies confirm the negative impact of poor
institutional quality on trade flows (Levchenko, 2007; Nunn, 2007; Avom
and Fankem, 2014; Ben Ali and Mdhillat, 2015; Alvarez et al., 2018). In
this context, we introduce a measure of institutional quality in the
importing nation to examine how heterogeneity between countries in this
regard affects the export flows. We utilize institutional-quality data
provided by Kaufmann et al. (2017). Specifically, we employ indices of
government effectiveness (GEjt), regulatory quality (RQjt), control of
corruption (CCjt), rule of law (RLjt), and political stability (PS;jt). All these
aspects of institutions can be linked to the risk-related potential returns of
exporting companies. Thus, making them likely to influence the sunk
entry cost.

Exporting to a country with poor institutions may necessitate a thorough
evaluation of the destination market before initiating production and
export activities. Hence, a low institutional score would likely demand a
higher initial investment from risk-averse investors. The scores on each
index range from -2.5 to 2.5, with a higher score denoting better
institutions. We introduce these indicators separately, then following the



approach of Avom and Mignamissi (2017), we compute an aggregate
index (GOVij) as the arithmetic mean of the individual indices.
Consequently, we expect a positive coefficient for the variable INSTjt.
The greater the level of governance, the more trade exchanges are likely
to occur.

As both theoretical and empirical literature suggest that disregarding
multilateral resistance terms could yield misleading results, we augment
the model with a remoteness index. The index is calculated as the
logarithm of the country’s average weighted bilateral distance with
weights determined by the partner countries’ shares of world GDP
(Dorakh,2020). The inclusion of this remoteness index helps account for
the multilateral resistance effect. It is expected that the sign of the
multilateral resistance index will be positive (Xu, 2019).

2.3. Data source

This study includes Tunisia's exports with 422 SSA countries (see
Appendix 1 for the complete list). The analysis covers 16 years from 2000
to 2016. The dependent variable is the nominal volume of Tunisian
exports (in current dollars)®. The export data are available from the IMF's
DOTS database. GDP data are extracted from the World Bank's World
Development Indicators database (2017). Data on bilateral distance,
common language, and common colonizer are extracted from the CEPII
database. Data on free trade agreements come from the World Trade
Organization database. Indicators of institutional quality are those of
Kaufman et al. (2017) from the World Governance Indicators database
(WGI)*.

2. Eight other countries in sub-Saharan Africa (Eritrea, Eswatini, the Central African
Republic, the Democratic Republic of Congo, Lesotho, Somalia, the Republic of South
Sudan, and Sudan) were excluded from the sample when estimating the model due to
data unavailability over the entire study period. South Africa was also excluded in order
to have a sample of countries with comparable levels of development.

3. We adhere to the approach of Baldwin and Taglioni (2006) and use trade and GDP
data expressed in nominal terms. Baldwin and Taglioni (2006) recommend not deflating
nominal GDP and trade volume by a price index because the gravity equation is derived
from the expenditure function and therefore requires nominal data.

4. The data for this study is available from the corresponding author.



2.4. Estimation method

The econometric specification is estimated using the PPML approach.
Santos Silva and Tenreyro (2006) propose utilizing the PPML estimator
for gravity equations instead of the ordinary least square (OLS) method
since the first technique is the most suitable econometric procedure when
heteroscedasticity and a significant number of zeros are present. De Sousa
and Lamotte (2009) additionally emphasize that this technique integrates
all observations and helps mitigate the occurrence of selection bias. Given
that Approximately 15% of our trade data contains zero values, it is likely
that this bias is present in our sample. Apart from the advantages
mentioned above, the PPML method also addresses issues related to
multicollinearity and serially correlated errors that can result from a high
correlation between country-time dummies and explanatory variables in
the gravity equation (Alvarez et al., 2018).

3. Econometric Results
3.1. Estimation results

The results obtained from estimating the gravity model using the PPML
method for the period 2000-2016 period are presented in Table 1. Due to
perfect collinearity, it is impossible to simultaneously incorporate country
fixed-effects and time-invariant variables such as distance, common
language, common colonizer, proximity to the sea, and free trade
agreements® (Yotov et al., 2016). Therefore, we present two alternative
specifications: one with time-invariant country-pair variables and one
with time and country-fixed effects. Tunisian GDP is omitted when time-
fixed effects are included in the final specification (column 8) due to
potential multicollinearity between the included variables. All
specifications have been properly defined, as shown by the RESET test's
p-value being above 0.01. Adding all fixed effects, as shown in column 8,
improves the goodness of fit (higher R2).

Columns 1-5 present the estimates of the individual effects of institutional
variables on Tunisia's export performance. The coefficient of the quality

5. According to World Trade Organization database, all existing free trade agreements
with SSA countries entered into force several years before 2000 (the start date of our
study). Hence, when constructing the FTA variable, we create a series that varies
bilaterally but remain constant over time.



of institutions is positive and significant when using 3 out of 5 indices®.
The control of corruption exhibits a positive and significant relationship
at the 1% level, consistent with Ben Ali and Mdhillat (2015). The
estimates indicate that a 1-point increase in the control of corruption index
in the importing country significantly boosts Tunisia's export
performance to Sub-Saharan African countries by 93.86%’. This validates
the idea that enhancing corruption control positively impacts exports, as
improved corruption control typically leads to reduced trade-related costs.
Similarly, government effectiveness shows a positive and significant
coefficient (at the 1% level). The estimates indicate that a 1-point
increment in the government effectiveness index of the importing country
corresponds to a substantial 144.24%?2 surge in Tunisia's exports to SSA.
This suggests that Tunisia engages in greater trade with SSA countries
that possess higher scores of government effectiveness. This result is not
surprising, as better public services, efficient policy implementation, and
a committed government create a better business environment, ultimately
leading to lower trade costs. This result aligns with the findings of Alvarez
etal., (2018).

Furthermore, the rule of law is also associated with a positive and
significantly large coefficient at the 1% significance level®. This indicates
that Tunisia engages in more trade with SSA countries where
governments ensure high-quality contract enforcement and protect
property rights effectively. This result is not surprising as an improved
rule of law, particularly in terms of property rights security, can foster
greater transparency and confidence between exporters and importers.
This result is compatible with the findings of Pavel, Burhan, and
Papiya (2019). On the other hand, political stability and regulatory quality
have a non-significant effect on Tunisia's exports. This implies that the
presence of political instability or unfavorable regulatory quality in the
importing nation does not influence Tunisia's exports. This finding is
supported by Martinez-Zarzosol and Marquez-Ramos (2019) who find
that the political stability and the regulatory quality in the importing

® The estimated coefficients of the indices of institutions (PSj, CCji, GEjt, RQji, and RL;;)
remain unchanged when fixed effects are included in the model. Results are not reported
here for space reasons but are available upon request.

7 (%662 - 1) *100 = 93.86%

8 (e0893 - 1) *100 = 144,24%

A 1-point increase in the rule of law index induces an increase in Tunisia's exports by
70.74% (70.74% = (%535 - 1) *100).
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country do not exhibit a significant impact in the context of MENA
exports. In summary, our empirical results indicate that a high quality of
institutions, especially in relation to controlling corruption, government
effectiveness, and the rule of law, enhances Tunisia's exports to SSA.
This implies also that poor institutional quality in SSA appears to be a
significant barrier to trade between Tunisia and its partners in sub-Saharan
Africa.

Turning now to the control variables, the estimates indicate that Tunisia's
exports to sub-Saharan Africa are positively determined by domestic
supply capacity (Tunisia's GDP) as well as partner's demand capacity
(importer's GDP) while being hindered by geographical distances. The
coefficient linked to colonial ties presents a positive and statistically
significant relationship (at a 1% significance level), indicating that
colonial links are helping to boost Tunisia's exports to sub-Saharan
Africa. On the contrary, the FTA variable has a significantly negative
coefficient (at the 1% level), suggesting that Tunisia's free trade
agreements with various regional countries have been ineffective in
stimulating intra-regional trade over the 2000-2016 period'®. Remarkably,
the maritime boundary dummy is not significant in all specifications,
indicating that Tunisia's exports to the SSA region are not strongly
affected by the geographical position of the two partners in relation to the
sea. One possible explanation is that the maritime transport sector is still
underdeveloped, especially given the scarcity of shipping lines linking
Tunisia with its SSA partners.

The common language and remoteness index exhibit an insignificant
impact on Tunisia's exports. This might be due to their strong correlation
with other explanatory variables, such as COL;; for the variable LANGij,
and Tunisa's GDP for the remoteness index, as highlighted by the
correlation matrix (see Appendix 3).

10 Such a finding is unsurprising given that 80% of African exports are aimed towards
Europe, whereas intra-African trade, accounts for only 10 to 12% of total African trade
(United Nations, 2010).
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Table 1: PPML results for the augmented gravity equations

VARIABLES

D 2 ®) (4) (5) (6) @) (8)
Ln (Ya) 1.896%** 2.143%%* 2.189%** 1.922%%% 2.086%** 2.092%** 2.571%%*
(2.872) (3.582) (3.725) (3.006) (3.432) (2.881) (7.257)
Ln (V) 0.583%** 0.675%** 0.634%** 0.577%** 0.632%** 0.630%** 0.220 0.339%*
! (16.99) (16.06) (14.76) (15.99) (15.96) (14.84) (1.136) (1.987)
Ln(DIST;) -1.594%** -1.970%** -2.193%** -1.601%** -1.900%** -1.983%**
! (-7.609) (-10.35) (-10.83) (-8.119) (-9.939) (-9.630)
LANG: -0.361 -0.233 -0.321 -0.338 -0.271 -0.325
! (-1.439) (-0.880) (-1.233) (-1.220) (-1.032) (-1.243)
coLs 1.198%** 1.123%%* 1.221%%* 1.172%%* 1.139%** 1.097%**
! (5.841) (5.702) (5.905) (5.641) (5.615) (5.282)
AS 0.192 0.318* 0.352%* 0.209 0.310* 0.217
J (1.085) (1.803) (2.048) (1.005) (1.652) (1.099)
FTA -0.828%** -0.889%** -0.973%** -0.831%** -0.867%** -0.798%**
" (-5.895) (-5.385) (-6.337) (-5.923) (-5.581) (-5.148)
- 0.0229
& (0.279)
0.662%**
CC;
& (8.309)
0.893***
GE;
! (10.34)
0.0837
R .
Qi (0.521)
0.535%**
RL;
i (6.031)
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GOV 0.564*** 0.742*** 0.810***
(4.948) (3.615) (4.076)
MRT; -0.0392 -0.289 -0.184 -0.0464 -0.237 -0.116 0.156 1.856***
(-0.0880) (-0.695) (-0.453) (-0.105) (-0.565) (-0.235) (0.648) (5.257)
Constant -31.22* -36.55** -34.43** -31.65* -34.69** -33.70* -51,13*** 12.22%*
(-1.790) (-2.328) (-2.241) (-1.878) (-2.168) (-1.771) (-6.498) (2.397)
Country-fixed effects No No No No No No Yes Yes
Time-fixed effects No No No No No No No Yes
Observations 695 695 695 695 695 627 627 627
R-squared 0.332 0.392 0.412 0.334 0.378 0.315 0.875 0.904
RESET test 0.37 0.026 0,215 0.023 0.086 0.078 0.485 0.179

Notes:

z-statistics in parentheses.
*, ** and *** denote statistical significance at the 10%, 5%, and 1% levels, against the hypothesis that the coefficient equals zero.

PS;: political stability; CC;: control of corruption; GE;: government effectiveness; RQ;: regulatory quality; RL;: rule of law; GOV;: arithmetic mean of
the individual indices (PS;, CCj, GE;, RQj, and RL;).
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3.2. Robustness checks

In the previous section, it was established that free trade agreements and
institutional characteristics constitute important determinants of Tunisia’s
exports to SSA partners. Besides, as previously explained, our results
remain robust when considering alternative specifications and using
various proxies of institutions. In the current subsection, we conduct
additional tests to investigate the sensitivity of our results.

First, following Alvarez et al. (2018), we introduce our proxies of
institutions with a one-year lag to address the issue of endogeneity of
institutional measures. Results are presented in Table 2. The inclusion of
lag variables does not alter our main findings. Institutions, notably control
of corruption, government effectiveness, and the rule of law, emerge as
significant determinants of Tunisia’s exports to SSA countries. The FTA
agreement variable continues to exhibit a negative and highly significant
in all specifications, suggesting that free trade agreements concluded with
SSA countries exert a robust negative impact on Tunisia’s exports.
Concerning the other independent variables, estimates remain consistent
with the original results in almost all cases.

Secondly, following empirical literature, we re-estimate our equation
using data gathered over 3-year intervals (Olivero and Yotov, 2012), 4-
year intervals (Olivero and Yotov, 2012; Anderson and Yotov, 2016), and
5-year intervals (Baier and Bergstrand, 2007). This approach allows us to
consider that adjustments to dependent and independent variables might
not be immediate in the year following policy changes, such as the signing
of a free trade agreement (Cheng and Wall, 2005). Similar to Arora and
Vamvakidis (2005), we also re-estimate the gravity equation using five-
year averages. Tables 3 through 6 present the findings, demonstrating
consistent coefficients for all institution-related proxies and the FTA
variable compared to our earlier results. In summary, our results indicate
that improvements in controlling corruption, enhancing government
effectiveness, and enforcing the rules of law in SSA countries stimulate
Tunisia’s exports to SSA countries, whereas free trade agreements with
SSA countries do not increase Tunisia’s exports. Concerning estimates of
the other explanatory variables, they remain remarkably consistent across
different regressions and are largely aligned with our initial results in most
cases.
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Table 2: Taking account of lagged effects

VARIABLES 1) @) 3) (4) () (6) ) (8)
Ln (Y2 1.905%** 2.045%* 2.154%** 1.876%** 2.024%%* 2.057%%* 2.543%%*
(2.618) (3.187) (3.423) (2.740) (3.115) (2.644) (6.673)
Ln (V;) 0.575%** 0.674%%* 0.638%** 0.576%** 0.632%** 0.624%** 0.176 0.292*
(16.54) (16.10) (14.68) (15.97) (15.90) (14.61) (0.873) (1.651)
Ln(DIST,) -1.564%** -1.966%** 2.183%** ~1.591%** -1.872%* -1.950%**
(-7.401) (-10.24) (-10.76) (-8.138) (-9.720) (-9.390)
LANG; -0.354 -0.225 -0.297 -0.338 -0.275 -0.322
(-1.410) (-0.846) (-1.137) (-1.211) (-1.047) (-1.226)
coL; 1.186%** 1111%** 1.197%* 1.166** 1.132%** 1.080%**
(5.782) (5.651) (5.748) (5.583) (5.590) (5.177)
AS 0.191 0.316* 0.353** 0.202 0.306 0.213
(1.059) (1.763) (2.063) (0.972) (1.602) (1.063)
FT A -0.827%* -0.898*** -0.988%** -0.831*** -0.876%** -0.796™**
(-5.853) (-5.411) (-6.310) (-5;864) (-5.610) (-5.083)
PS1 -0.000336
(-0.00400)
CCis 0.647%%*
(7.774)
GEjs 0.886%**
(9.933)
ROt 0.0693
(0.455)

15




RLjt 0.499***
(5.502)
GOVt 0.526*** 0.661*** 0.725%**
(4.458) (3.689) (3.962)
MRTj; -0.0261 -0.205 -0.128 -0.0332 -0.184 -0.0935 0.237 1.702***
(-0.0573) (-0.481) (-0.311) (-0.0736) (-0.429) (-0.185) (0.994) (4.854)
Constant -30.37 -33.97** -33.62** -30.56* -33.28* -32.95 -49,17%** 13.08**
(-1.625) (-2.025) (-2.048) (-1.701) (-1.954) (-1.620) (-5.804) (2.472)
Country-fixed effects No No No No No No Yes Yes
Time-fixed effects No No No No No No Yo Yes
Observations 655 655 655 655 655 591 591 591
R-squared 0.324 0.383 0.412 0.326 0.368 0.305 0.881 0.908
RESET test 0.043 0.074 0.511 0.03 0.131 0.093 0.298 0.125

Notes:

Z-statistics in parentheses.

*, ** and *** denote statistical significance at the 10%, 5%, and 1% levels, against the hypothesis that the coefficient equals zero.

PS;: political stability; CCj: control of corruption; GE;: government effectiveness; RQj: regulatory quality; RL;: rule of law; GOV;: arithmetic mean of the
individual indices (PS;, CCj, GE;j, RQ;, and RL;).
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Table 3:

Sensitivity analysis using data over 3-year intervals

VARIABLES (1) ) 3) ) ©) ©) @ @®)
Ln (Y 2.186%* 2.510%* 2,602 2243 2 415 2.370%* 27767
(2.072) (2.549) (2.645) (2.127) (2.409) (1.962) (5.631)

Ln (V) 0.593%%* 0.687%%* 0.632%%* 0.583%%* 0.6417%* 0.644%% 0.400* 0.450"=

(9.909) (8.756) (7.971) (8.741) (8.739) (8.237) (1.714) (2.150)

Ln(DISTy) 1 557w 1.898%% 2.090%* 1 544 1817 1,914

(-4.361) (-5.874) (-6.141) (-4.576) (-5.606) (-5.420)
LANG; 20.396 20.268 20.379 20.367 20.309 20.364

(-1.067) (-0.696) (-0.973) (-0.894) (-0.799) (-0.953)
coL,; 1.302%%* 1.045%%* 1.378%%* 1.276%% 1.266 % 1.220%%*

(4.226) (4.512) (4.501) (4.201) (4.291) (4.068)

AS 0.234 0.354 0.377 0.252 0.348 0.248

(0.799) (1.236) (1.317) (0.735) (1.128) (0.771)
FTA 20,8047 20.850%* 20.920%% 20,8047 20,8347 20,7585

(-3.436) (-3.058) (-3.657) (-3.401) (-3.217) (-2.879)

- 0.0385

(0.292)

cC, 0.699%**
(5.470)
GE, 0.899%*
(5.991)
0.0816

RQs (0.297)
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RL;:

0.549***

(3.765)
GOV;i 0.599*** 0.962*** 1.002***
(3.164) (3.247) (3.464)
MRTj; -0.136 -0.424 -0.316 -0.137 -0.325 -0.204 -0.0994
(-0.181) (-0.601) (-0.451) (-0.183) (-0.456) (-0.241) (-0.326)
Constant -40.01 -46.74* -45.68* -40.37 -43.88* -41.65 -65.41*** 0.0970
(-1.403) (-1.791) (-1.758) (-1.441) (-1.646) (-1.304) (-5.749) (0.0253)
Country-fixed effects No No No No No No Yes Yes
Time-fixed effects No No No No No No No Yes
Observations 244 244 244 244 244 220 220 220
R-squared 0.369 0.439 0.454 0.370 0.418 0.351 0.928 0.934
RESET test 0.263 0.211 0.593 0.213 0.401 0.393 0.633 0.646
Notes:

Z-statistics in parentheses.

*, ** and *** denote statistical significance at the 10%, 5%, and 1% levels, against the hypothesis that the coefficient equals zero.

PS;: political stability; CCj: control of corruption; GE;: government effectiveness; RQj: regulatory quality; RL;: rule of law; GOV;: arithmetic mean of the
individual indices (PS;, CC;, GE;j, RQ;, and RL;).
MRTj:was omitted in specification 8 because of collinearity.
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Table 4:

Sensitivity analysis using data over 4-year intervals

VARIABLES @) ) 3) (@) (5) (6) ) 8)
Ln(Yi) 1.923* 2.138%* 2.076%* 1.970% 2.106%* 1.882 2.328%%
(1.842) (2.239) (2.234) (1.939) (2.192) (1.625) (5.247)
Ln (V;) 0.545%%* 0.625%** 0.580%** 0.538%** 0.588%** 0.585%** 0.104 0.834%*
(8.386) (8.117) (7.155) (7.499) (7.567) (7.114) (0.443) (2.246)
Ln (DIST)) -1.405%%* 1.773%%* -1.953%** “1.432%%% J1.764%% -1.782%%*
(-3.805) (-4.917) (-5.275) (-3.931) (-4.944) (-4.645)
LANG; -0.125 -0.0262 -0.125 -0.0951 -0.0589 -0.102
(-0.342) (-0.0671) (-0.322) (-0.234) (-0.152) (-0.265)
coL; 0.981%** 0.949%** 1.046%** 0.944%%* 0.954%** 0.916%**
(3.472) (3.810) (3.824) (3.438) (3.506) (3.316)
AS, 0.203 0.342 0.348 0.228 0.320 0.229
(0.660) (1.069) (1.130) (0.617) (0.980) (0.660)
FT A -0.659*** -0.703** -0.784%** -0.660%* -0.678** -0.642**
(-2.592) (-2.422) (-2.900) (-2.562) (-2.444) (-2.274)
P, 0.0274
(0.190)
cc; 0.663%**
(4.713)
GE; 0.843%%*
(5.763)
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0.130

RQu (0.451)
RL; 0.570***
(3.876)
GOVj; 0.551*** 0.981*** 0.772***
(2.817) (3.090) (2.985)
MRT; 0.239 0.0231 0.207 0.220 0.0740 0.284 0.740**
(0.336) (0.0346) (0.321) (0.312) (0.1112) (0.359) (2.252)
Constant -32.04 -36.30 -31.63 -32.79 -34.64 -28.41 -40.65*** -5.851
(-1.170) (-1.459) (-1.305) (-1.242) (-1.377) (-0.941) (-3.436) (-0.879)
Country-fixed effects No No No No No No Yes Yes
Time-fixed effects No No No No No No No Yes
Observations 203 203 203 203 203 183 183 146
R-squared 0.351 0.418 0.439 0.355 0.408 0.338 0.936 0.959
RESET test 0.497 0.618 0.867 0.461 0.909 0.713 0.104 0.07

Notes:

z-statistics in parentheses.

* ** and *** denote statistical significance at the 10%, 5%, and 1% levels, against the hypothesis that the coefficient equals zero.

PS;: political stability; CC;: control of corruption; GE;j: government effectiveness; RQj: regulatory quality; RL;: rule of law; GOV;: arithmetic mean of the individual

indices (PS;, CCj, GE;, RQj, and RL;).

MRT;: was omitted in specification 8 because of collinearity.
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Table 5:

Sensitivity analysis using data over 5-year intervals

VARIABLES 1) ) 3) (@) (5) (6) ) (8)
Ln(Yi) 3.033 3.707% 3.938%* 3.097* 3.608%* 3.515% 4.489%%*
(1.624) (2.135) (2.187) (1.685) (2.079) (1.672) (4.520)
Ln (V) 0.564%%* 0.650%** 0.604%** 0.552%%* 0.611%%* 0.628%** 0.253 1.454%*
(7.306) (7.187) (6.557) (6.832) (7.115) (6.584) (0.689) (2.620)
Ln (DIST)) -1.698%** -2.026%** -2.268%** -1.765%%* -1.089%** -2.123%**
(-3.421) (-5.006) (-5.369) (-4.060) (-4.846) (-4.606)
LANG; -0.724 -0.593 -0.747 -0.674 -0.623 -0.682
(-1.434) (-1.083) (-1.377) (-1.249) (-1.184) (-1.293)
coL, 1.622%** 1.565%** 1.731%* 1.565%** 1.560%** 1.533%*
(3.973) (3.914) (4.023) (3.931) (3.938) (3.810)
AS, 0.338 0.453 0.506 0.378 0.465 0.391
(0.844) (1.172) (1.338) (0.844) (1.133) (0.902)
FTAG -0.873%* -0.900*** -0.986*** -0.879%** -0.890%** -0.855%**
(-3.116) (-2.707) (-3.282) (-3.064) (-2.830) (-2.713)
PS; 0.039
(0.197)
cc; 0.731%%*
(4.192)
GE; 1.005%**
(4.927)
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RQj 0.284
(0.884)
RLj 0.642***
(3.052)
GOVj 0.683*** 1.505*** 1.850***
(2.577) (3.235) (2.994)
MRTj; -0.572 -1.087 -1.088 -0.571 -1.023 -0.896 -0.934
(-0.473) (-0.975) (-0.938) (-0.469) (-0.912) (-0.668) (-1.306)
Constant -58.97 -75.54* -77.86* -59.55 -72.42 -69.03 -100.4*** -19.76
(-1.206) (-1.674) (-1.673) (-1.237) (-1.598) (-1.266) (-3.943) (-1.355)
Country-fixed effects No No No No No No Yes Yes
Time-fixed effects No No No No No No No Yes
Observations 163 163 163 163 163 147 143 105
R-squared 0.361 0.430 0.451 0.372 0.419 0.354 0.900 0.953
RESET test 0.331 0.176 0.472 0.260 0.332 0.428 0.498 0.042

Notes:

z-statistics in parentheses.

* ** and *** denote statistical significance at the 10%, 5%, and 1% levels, against the hypothesis that the coefficient equals zero.

PS;: political stability; CC;: control of corruption; GE;: government effectiveness; RQj: regulatory quality; RL;: rule of law; GOVj: arithmetic mean of the
individual indices (PS;, CC;, GE;, RQ; and RL;).

MRT;: was omitted in specification 8 because of collinearity.
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Table 6: Sensitivity analysis using averaged data over 5-year periods

VARIABLES ) @) ?) 4) ) 6) @) ®)
Ln(Ya) 2333 2.891%* 2.989%* 2.382* 2.740%* 2.659 3.300%%
(1572) (2.236) (2.288) (1.650) (2.001) (1.639) (4.606)
Ln(Ys) 0.607*%* 0.688*** 0.638%** 0.591%%* 0.647%%* 0.651%** 0.0996 1.055%%*
(9.155) (8.573) (8.008) (8.218) (8.381) (7.872) (0.438) (3.271)
- -1.590*** -1.947*** -2.149%** -1.580*** -1.906*** -1.964***
Ln (DIST;)
(-4.091) (-5.731) (-6.168) (-4.207) (-5.630) (-5.324)
LANG; 0312 0.172 20.278 20.282 20.188 20.250
(-0.799) (-0.419) (-0.678) (-0.647) (-0.462) (-0.620)
COL; 1.226*** 1.134*** 1.241*** 1.191*** 1.140%** 1.108***
: (4.373) (4.452) (4.439) (4.198) (4.257) (4.074)
AS, 0.227 0.364 0.382 0.253 0.354 0.252
(0.677) (1.104) (1.147) (0.637) (1.016) (0.679)
AL 20,814+ 20.850%%* 20.929%* 20.814%* 20.837%%* 20.772%%%
(-3.222) (-2.843) (-3.472) (-3.194) (-2.973) (-2.764)
. 0.0530
PS]{
(0.338)
cc, 0.719%%=
(5.163)
GE; 0.892%**
(5.652)
0.113
R .
Qu (0.363)
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RL;

0.606***

(3.897)
GOV 0.620*** 1.057%** 0.665**
(2.968) (3.069) (2.018)
MRTj: -0.379 -0.802 -0.708 -0.388 -0.685 -0.517 -0.112
(-0.394) (-0.935) (-0.832) (-0.406) (-0.793) (-0.491) (-0.239)
Constant -43.32 -56.53* -55.67* -44.23 -52.03 -49.17 -72.90%** -10.65
(-1.119) (-1.683) (-1.647) (-1.175) (-1.523) (-1.168) (-3.704) (-1.253)
Country-fixed effects No No No No No No Yes Yes
Time-fixed effects No No No No No No No Yes
Observations 165 165 165 165 165 149 149 111
R-squared 0.366 0.443 0.453 0.368 0.427 0.351 0.957 0.979
RESET test 0.363 0.285 0.631 0.290 0.547 0.474 0.266 0.228

Notes:
z-statistics in parentheses.

*, ** and *** denote statistical significance at the 10%, 5%, and 1% levels, against the hypothesis that the coefficient equals zero.
PS;: political stability; CC;: control of corruption; GE;j: government effectiveness; RQj: regulatory quality; RL;: rule of law; GOV;: arithmetic mean of

the individual indices (PS;, CC;, GE;, RQj, and RL;).

MRT;: was omitted in specification 8 because of collinearity.
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4. Conclusion

This paper has examined the flow of Tunisian exports to SSA countries.
This analysis enabled us to identify the factors determining these flows.
To achieve this end, we estimated an augmented gravity model that
included economic, geographical, cultural, and institutional
characteristics of 42 countries in the sub-Saharan region beyond the
bilateral exports from Tunisia to countries in sub-Saharan Africa. The
estimation of a gravity model by the PPML method over the 2000-2016
period has led to the following results:

First, our estimates provide evidence of the relevance of the gravity model
for Tunisia. Indeed, export flows exhibit positive correlations with the
sizes of both domestic and partner markets, while displaying a negative
correlation with distance, in line with traditional theoretical analysis.

Second, regarding the determinants of Tunisian trade flows to sub-
Saharan Africa, the post-colonial links tend to facilitate exchanges
between Tunisia and its partners in sub-Saharan Africa. In addition,
Tunisian trade with this region is not affected by the geographical position
of the two partners and their connection to the sea. However, bilateral
agreements have a negative effect on trade flows, which could be
explained by the fact that these agreements, concluded by Tunisia with
certain countries of the region, have not made it possible to stimulate
intra-regional trade in goods over the study period, but a trade diversion
seems to outweigh these deals. These agreements seemed to us rather
empty shells because the countries of sub-Saharan Africa maintain
economic relations oriented toward the developed countries rather than
south-south relations.

The quality of the institutions of the importing country, and specifically
government effectiveness, control of corruption, and rule of law have a
positive effect on Tunisian export flows. This implies that institutional
failure seems to be a significant barrier to trade between Tunisia and its
partners in sub-Saharan Africa.

Overall, the growth of Tunisia-sub-Saharan Africa trade is limited by
several factors, mentioned in the analysis of trade determinants, such as
production capacity, distance, institutional failure in SSA countries, and
the presence of large frictions in the north-south regional relationship.

25



Therefore, building production capacity, the development of trade-related
infrastructure (establishment of road, rail, air, and waterway networks),
and reviewing or creating new free trade arrangements would stimulate
Tunisia’s exports to SSA partner countries.

Concerning institutions, Tunisian businesses should keep a close eye on
the institutions in SSA countries. It could be crucial for companies to
monitor news related to government effectiveness, control of corruption,
rule of law, political change, and other relevant factors in SSA. Analyzing
such developments could help them understand their potential
implications.

Furthermore, the results suggest that Tunisia's exports benefit when
trading with SSA partners that have higher level of government
effectiveness, control of corruption, and rule of law. Therefore, Tunisian
policymakers might consider trade policies aimed at promoting
liberalized trade, particularly with partners that adhere to high governance
standards.
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APPENDIX

Appendix 1: List of countries included in the data set

1. Angola 17. Equatorial Guinea 33. Senegal

2. Benin 18. Guinea-Bissau 34. Seychelles
3. Botswana 19. Guinea 35. Sierra Leone
4. Burkina Faso 20. Kenya 36. Somalia
5. Burundi 21. Liberia 37. Swaziland
6. Cameroon 22. Madagascar 38. Tanzania
7. Cape Verde 23. Malawi 39. Togo

8. Chad 24. Mali 40. Uganda

9. Comoros 25. Mauritania 41. Zambia
10. Congo, Republic 26. Mauritius 42. Zimbabwe
11. lvory Coast 27. Mozambique

12. Eritrea 28. Namibia

13. Ethiopia 29. Niger

14. Gabon 30. Nigeria

15. Gambia 31. Rwanda

16. Ghana 32. Sao Tome and Principe
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Appendix 2: Summary statistics

Variables Mean Std. Dev. Min Max
it 5837671 1.18E+07 0 1.21E+08
Ln (Yi) 24.306 271 23.790 24.586
Ln (Yj) 22.434 1.435 18.095 27.066
Ln (Dist;j) 8.421 0.291 7.907 8.993
LANG;; 0.5 0.500 0 1
COL;j 0.357 0.479 0 1
AS; 0.690 0.462 0 1
FT At 0.190 0.392 0 1
PSjt -0.454 0.889 -3.314 1.282
CCj -0.623 0.612 -1.868 1.216
GEjt -0.750 0.593 -2.445 1.049
RQjt -0.687 0.625 -2.645 1.127
RLjt -0.692 0.653 -2.606 1.077
GOVt -0.629 0.628 -2.560 0.914
MRTjt -2.478 0.358 -3.034 -2.001
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Appendix 3: correlation matrix

Ln (Yit) Ln (th) Ln (DiStij) LANGij COLij ASj FTAijt PSjt CCjt GEjt Rth Rth GOVjt MRTjt
Ln (Yo 1
Ln (Yj) 0.333 1
Ln (Disty) | -0.000 0.0070 1
LANG;; 0.000 -0.058 -0.262 1
COL;j 0.000 0.028 -0.445 0.745 1
AS; 0.000 -0.083 -0.034 0.051 0.069 1
FTAijt 0.000 0.350 -0.004 -0.121 0.018 0.193 1
PS;t -0.001 -0.212 0.270 -0.099 -0.062 0.103 -0.079 1
CCit -0.023 -0.173 0.319 -0.142 -0.174 -0.064 -0.153 0.678 1
GEjt -0.061 0.089 0.308 -0.147 -0.176 -0.083 0.024 0.662 0.844 1
RQjt -0.026 0.160 0.191 -0.052 0.008 -0.088 -0.050 0.622 0.722 0.867 1
RLjt -0.003 -0.013 0.284 -0.130 -0.125 -0.081 -0.116 0.770 0.876 0.911 0.870 1
GOVj -0.025 -0.025 0.306 -0.078 -0.057 -0.022 -0.120 0.851 0.900 0.931 0.891 0.971 1
MRTj 0.939 0.342 0.000 0.000 0.000 -0.000 -0.000 -0.004 -0.020 -0.052 -0.009 0.007 -0.019 1
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