~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make YOUT PUbllCCltlonS VZSlble. h for Economics ' '

Chawarika, Admire; Madzokere, Faustino; Murimbika, Agrippa

Article
Regional trade agreements and agricultural trade: An
analysis of Zimbabwe's agricultural trade flows

Cogent Economics & Finance

Provided in Cooperation with:
Taylor & Francis Group

Suggested Citation: Chawarika, Admire; Madzokere, Faustino; Murimbika, Agrippa (2022) : Regional
trade agreements and agricultural trade: An analysis of Zimbabwe's agricultural trade flows, Cogent
Economics & Finance, ISSN 2332-2039, Taylor & Francis, Abingdon, Vol. 10, Iss. 1, pp. 1-15,
https://doi.org/10.1080/23322039.2022.2048482

This Version is available at:
https://hdl.handle.net/10419/303606

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

-. https://creativecommons.org/licenses/by/4.0/
Mitglied der
WWW.ECOMSTOR.EU K@M 3
. J . Leibniz-Gemeinschaft


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1080/23322039.2022.2048482%0A
https://hdl.handle.net/10419/303606
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

. e Taylor & Francis
«* cogent

economics . .
& finance Cogent Economics & Finance

ISSN: (Print) (Online) Journal homepage: www.tandfonline.com/journals/oaef20

Regional trade agreements and agricultural trade:
An analysis of Zimbabwe’s agricultural trade flows

Admire Chawarika, Faustino Madzokere & Agrippa Murimbika

To cite this article: Admire Chawarika, Faustino Madzokere & Agrippa Murimbika (2022)
Regional trade agreements and agricultural trade: An analysis of Zimbabwe's agricultural trade
flows, Cogent Economics & Finance, 10:1, 2048482, DOI: 10.1080/23322039.2022.2048482

To link to this article: https://doi.org/10.1080/23322039.2022.2048482

8 © 2022 The Author(s). This open access
article is distributed under a Creative
Commons Attribution (CC-BY) 4.0 license.

ﬁ Published online: 08 Mar 2022.

N
C/J Submit your article to this journal &

||I| Article views: 3877

A
h View related articles &'

@ View Crossmark data (&

@ Citing articles: 1 View citing articles &

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journallnformation?journalCode=oaef20


https://www.tandfonline.com/journals/oaef20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/23322039.2022.2048482
https://doi.org/10.1080/23322039.2022.2048482
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2022.2048482?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2022.2048482?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2022.2048482&domain=pdf&date_stamp=08%20Mar%202022
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2022.2048482&domain=pdf&date_stamp=08%20Mar%202022
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2022.2048482?src=pdf
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2022.2048482?src=pdf
https://www.tandfonline.com/action/journalInformation?journalCode=oaef20

Chawarika et al., Cogent Economics & Finance (2022), 10: 2048482
https://doi.org/10.1080/23322039.2022.2048482

CrossMark

Received: 20 May 2020
Accepted: 24 February 2022

Corresponding author: Admire
Chawarika School of Economics and
Management, Lund University, Lund,
Sweden

E-mail: admirechawarika@yahoo.
com

Reviewing editor:

Evan Lau, Department of
Economics, Universiti Malaysia
Sarawak, Kuching, MALAYSIA

Additional information is available at
the end of the article

Admire Chawarika

cogent--0a

<k* cogent

economics
& finance

GENERAL & APPLIED ECONOMICS | RESEARCH ARTICLE

Regional trade agreements and agricultural
trade: An analysis of Zimbabwe’s agricultural

trade flows

Admire Chawarika, Faustino Madzokere? and Agrippa Murimbika®

Abstract: The main aim of the study was to assess the impact of Economic
Partnership Agreement (EPA) and Southern African Development Community Free
Trade Area (SADC-FTA) on Zimbabwe’s agricultural trade flows. Results highlight
that Zimbabwe’s membership in EPA initiated in 2012, enhanced the country’s
agricultural trade flows by 307.96%. Membership in SADC-FTA initiated in 2008 has
enhanced the country’s agricultural trade flows by 437.09%. Other independent
variables including exchange rates and GDP negatively impacted the country’s
agricultural trade flows. From the empirical findings, it is critical for the government

to conduct impact assessments.

Subjects: Agricultural Economics; Economics and Development; Economics; International
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nomic growth of developing countries including
Zimbabwe. Zimbabwe is part of multiple regional
trade agreements which are key to the growth
trajectory of several sectors of its economy. This
study investigates the impact of two regional
trade agreements on Zimbabwe’s agricultural
trade flows. These two regional trade agree-
ments include Economic Partnership Agreement
(EPA) and Southern African Development
Community Free Trade Area (SADC-FTA). The
study includes 11 countries over the period
2001-2018. The findings of this study show that
regional trade agreements of EPA and SADC-FTA
have positive impact on Zimbabwe’s agricultural
trade flows. However, the impact of these regio-
nal trade agreements vary according to the
terms of the agreement and time of implemen-
tation. Thus, Zimbabwe should focus on policy
propositions which enhance the positive impact
of regional trade agreements on its agricultural
trade flows and address challenges thereof.
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1. Introduction

The Ministry of Lands and Agriculture (Ministry of Lands, Agriculture and Rural Resettlement, 2018),
states that Zimbabwe’s agricultural sector contributes about 18.5% to the country’s GDP.
Furthermore, about 70% of the country’s working population is directly dependent on agriculture.
The agricultural sector is central and critical to the economy of the country. ZIMSTAT (2017)
highlighted that more than 60% of the raw materials used by the industries in Zimbabwe, is
directly from the agricultural sector. Therefore, there is a link between the performance of
agriculture and industrial production in the country. The country’s goals on Agenda 2063 and
Sustainable Development Goals (SDG’s) are firmly hinged on the agricultural sector. It is critical to
note that Agenda 2063 is the framework by African Union to achieve sustainable development
across the continent. Hence, Agenda 2063 is a strategic framework set by AU for socio-economic
transformation to build an inclusive growth with equity. Therefore, the sector plays a pivotal role in
the overall economy of the country. Agricultural production in Zimbabwe is mainly carried out by
large-scale commercial farmers and small-scale farmers with the latter being about 80% of the
total farmers (Rukuni et al., 2006). These group of farmers are the main exporters of agricultural
products including tobacco, cotton, tea, and sugarcane.

These major structural shifts have caused major internal and external imbalances as reflected in
uneven and sluggish economic performance since independence, and deteriorating internal posi-
tion (RBZ, 2015b). The agricultural sector of Zimbabwe has not been spared from the economic
challenges which the country has faced. However, it is important to note that the agricultural
sector is directly linked to the regional and international markets. Hence, the effects of regional
trade agreements and partnerships becomes key to determine the forces affecting the country’s
agricultural trade flows (RBZ, 2019b). According to the Reserve Bank of Zimbabwe regional trade
agreements contribute more than 40% to the ease of trade due to the enhanced trade facilitation
as a result of the various partnerships (RBZ, 2019b). Furthermore, The Zimbabwe Investment
Development Agency (2020) highlighted that about 20% of the foreign investment the country
receives is directly as a result of the regional trade agreements which the country is signatory to.
Hence, the importance of regional trade agreements to Zimbabwe’s trade flows cannot be over-
emphasized enough, given the facilitatory role in promoting investment and the overall economic
growth of the country. Against this background, regional trade agreements and exchange rates
become key determinants of Zimbabwe’s agricultural trade flows.

In this context, it is imperative to note that Zimbabwe’s agricultural trade flows have been
influenced by internal and external factors. Internal factors include the economic and political
factors which the government has instituted to meet its priorities including the monetary and
fiscal policy. External factors include the regional trading agreements to which the country is
a member. These regional trading agreements include Economic Partnership Agreement (EPA) and
SADC-FTA among other Bilateral Trade Agreements (BIPAs). This has resulted in the country
opening up its agricultural trade sector to regional and international competition (Rukuni et al,,
2006). However, the country has seen significant fluctuations in the trend of agricultural growth.
Against this background, it becomes important to ascertain the factors which are affecting
Zimbabwe’s agricultural trade flows to inform the policy makers on how to improve the sector.
Although, the country is a member of these regional trading agreements, it becomes imperative to
determine the nature and extent of how these trading blocs affect Zimbabwe’s agricultural trade
flows and the overall economy. Other factors including exchange rates and GDP, will also be
analysed to assess their impact on agricultural trade flows.

1.1. Problem statement
Zimbabwe is experiencing a decline in agricultural growth rates as highlighted by increased imports
and reduced exports of agricultural commaodities (FEWSNET, 2020). Since the agricultural sector forms
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an important component of the economy, this has negatively affected the country’s budget and debt
levels. The internal imbalances have been reflected by the slow growth of the GDP, which has been
growing at low pace at an average of 2% over the past years (World Bank, 2016). Internal imbalances
include the monetary and fiscal policies which have not been supportive of regional trade agreements
which Zimbabwe is part of including SADC and COMESA. The fiscal deficits have affected implementa-
tion of critical regional trade agreements which are important to the agricultural sector and the
overall economy through trade creation. Hence, the political will to ensure that Zimbabwe fully
benefits from its various regional trade agreements is critical. Further, under dollarization, liquidity
challenges have led to weak aggregate demand affecting economic growth. Fiscal space has greatly
diminished due to low tax revenues, and rising domestic and external debt being pushed by agricul-
tural imports. The debt building up is due to borrowing to finance current account deficits, resulting in
the debt to GDP ratio increasing (Afdb & Undp, 2015). The internal and external imbalances have
negatively affected incentives to produce goods for both the domestic, and the export markets.
Zimbabwe is part of several regional agreements and blocks. Therefore, it is important to note that
Zimbabwe’s trade agreements are affected by internal policies including monetary policy, fiscal policy,
and political decisions which affects its success. However, the impact of EPA and SADC-FTA on the
country’s agricultural trade flows have not been fully assessed. Furthermore, the effects of exchange
rates and the economic size on the agricultural trade flows have not been explored. Hence, it becomes
imperative to determine the impact of EPA and SADC-FTA to solve the country’s economic challenges.

1.2. Research aim and question
The main aim of the study is to assess the impact of EPA and SADC-FTA regional trade agreement
on Zimbabwe’s agricultural trade flows.

The research question is, what is the impact of EPA and SADC-FTA regional trade agreement on
Zimbabwe’s agricultural trade flows?

1.2.1. Justification of the study

1.2.1.1. Gaps in literature. There has been various studies on the challenges facing the agricultural
sector of Zimbabwe. Mutambara et al (2016), provided insights into some of the challenges
confronting various stakeholders of Zimbabwe’s trade agreements in the agricultural sector.
However, there was a literature gap in terms of the extent to which regional trade agreements
are affecting the agricultural trade flows of Zimbabwe and other countries. Furthermore, Sunge
and Ngepah (2019) highlighted the economic benefits of regional trade agreements for countries
including Zimbabwe. However, the magnitude of the benefit was not assessed. Hence, this study
will fill these gaps by quantifying the extent of benefits of the regional trade agreements. Against
this background, the study will determine the impact of EPA and SADC-FTA on Zimbabwe’s
agricultural trade flows. Implications of EPA and SADC-FTA regional integration, exchange rates,
and economic size will form the basis of the main variables under study. Therefore besides
identifying the challenges affecting the sector, the study will provide the requisite results of how
regional integration, exchange rates, and economic size affect the agricultural trade flows. Hence,
the study will contribute to research by covering an important gap in literature on the factors
affecting the agricultural trade flows of Zimbabwe.

1.2.1.2. Importance of agricultural sector to the Zimbabwean economy. The agricultural sector is
an important component of the Zimbabwean economy. According to the Ministry of Finance
(2020), the agricultural sector contributes between 10 and 15% to the country’s GDP.
Furthermore, about 70% of the population is directly or indirectly dependent on the agricultural
sector. The strong linkages between agriculture and other sectors of the economy such as
employment, manufacturing, and trade, highlights the central role played by the sector in the
economy. This means any disturbances in the sector has profound effect on the economy. Since
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the country is operating on a constrained fiscal budget it becomes imperative to articulate the
nature and extent of challenges bedevilling the sector. Hence, the study is formulated to deal
with the issue of assessing the impact of EPA and SADC-FTA on Zimbabwe’s agricultural trade
flows. It is important to note that the RBZ governor’s 2018 monetary policy stated agricultural
trade competitiveness as one of the critical aspects to revive the economy. According to the RBZ
(2018) reducing the country’s agricultural imports is one of the priority concerns to revive the
economy. Hence, study becomes important to critically assess the impact of EPA and SADC-FTA
on agricultural trade flows of the sector and come up with insights on how to deal with the
anomaly thereby contributing to government initiatives.

2. Literature review

2.1. Background to Zimbabwe-EPA regional trade agreement

Zimbabwe initially signed the EPA in 2009 together with Seychelles and Madagascar. However, the
agreement was initiated in on 14 May 2012. Hence, the EPA between Zimbabwe and the European
countries was initiated in 2012. The signed EPA includes provisions on trade defence, development
cooperation, rules of origin, and dispute settlement. EU consolidated the issue of quota free, duty
free access for Zimbabwean exports. In return Zimbabwe agreed to gradually open up markets for
EU products over 15 years. However, the liberalisation of the Zimbabwean market excluded
sensitive products including clothing, cereals and selected consumer electronics. Therefore, deter-
mining the impact of EPA on Zimbabwe’s agricultural trade flows will be critical to fully initiate
other provisions within the agreement which have not been implemented.

2.2. Background to SADC-FTA regional trade agreement

SADC formerly known as SADCC was formed in 1980 with the declaration signed in 1992. The main
thrust of SADC is to tackle national issues through regional and collective action. SADC countries
include Zimbabwe, South Africa, Zambia, Democratic Republic of Congo, Malawi, Mozambique,
Mauritius, Botswana, Namibia, Seychelles, Angola, Tanzania, Swaziland, and Lesotho. The impact
of the duration of membership of a country in a regional trade agreement has great implications
on its trade flows. SADC started as a development co-operation in 1980 but the SADC-FTA has been
in existence since 2008. Hence, the impact of the SADC-FTA since 2008, will be the basis of
measuring its impact on Zimbabwe’s agricultural trade flows.

2.3. Theoretical framework

Viner (1950) provides some of the earliest work on the theoretical basis for regional integration titled
‘The customs union issue”. According to Viner (1950), the two main economic outcomes of regional
integration are trade diversion and trade creation. Hence, any regional trade agreement should make
enhance trade creation and reduce trade diversion. Likewise EPA and SADC-FTA is hinged on these
two key aspects of trade creation and diversion. It is key to note that Viner theory is a partial
equilibrium model, which attempts to explain the effects of various regional trade agreements.
However, the current economic environment requires a general equilibrium which accounts for
various economic factors. Lipsey (1982) and Plummer (2007) also provided an important view on
regional trade agreements particularly customs union. Hence, their conclusions had similar emphasis
on the issue of regional trade agreements. Lipsey (1982) and Plummer (2007) stated that regional
trade agreements are key to having efficient multilateral trade agreements. These regional trade
agreements are the key to a multilateral trading arrangement. However, the impact of these regional
trade agreements has been question by some researchers. Furthermore, their research highlight the
effects of regional trade agreements particularly customs union are measured in terms of welfare.
Therefore, rather than concentrating on the trade creation and diversion earlier stated by Viner, the
theory concentrated on welfare. Countries in EPA partnership should strive to increase welfare to their
economies and inhabitants through regional integration.
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Piermartini and Teh (2005) and another study by Costinot and Donaldson (2012) highlight that
according to Ricardo theory all countries can gain from trade if they specialize in economic activities
which they have comparative advantage. This is an important issue with respect to Zimbabwe’s
agricultural trade flows analysis. Countries in EPA and SADC-FTA can benefit by engaging in economic
activities particularly agricultural production in entities they have comparative advantage. This
comparative advantage is about low cost of production as a result of relative price differentials
with technology having a great effect. However, it is important to note that the Ricardo theory has
key weaknesses in its explanation of trade flows. These include the assumptions of constant costs,
lack of demand aspect and the static nature of the model ignoring the dynamic effect of growth.

Krugman (1991) stated that regional integration between countries that are close has significant
economic benefits due to the issue of low transport costs. Against this background, intra-regional
trade between close countries becomes key in determining the trade flows. Hence, it is expected that
that countries close to Zimbabwe in EPA and SADC-FTA will have a greater impact on the country’s
agricultural trade flows. However, it is important to note that a country can be distant but still trade
more with a country due to the economic size (GDP). This highlights that the variables affect the trade
flows to a different extent depending on the GDP, distance and other economic variables. Krugman
presents an important view of scale economics which guides trade among private firms and coun-
tries. Countries should therefore become cost efficient to have comparative advantage in a regional
trade agreement. Bergstrand (1989) stated that the gravity model is based on monopolistic competi-
tion as highlighted by Krugman (1980). Differentiated products produced by countries were noted as
the “push factors” enabling trade between countries.

2.4. Review of empirical studies

Afesorgbor (2017) and Riedel and Slany (2018) introduced the welfare effects of regional trade
agreements by using methodologies including the gravity model. Afesorgbor (2017) carried out
a meta-analysis study on the effects of regional integration on Africa trade. The meta-analysis
used compiled a variation of the gravity models to determine the impact of regional integration on
Africa trade. Variation in gravity models included fixed effects, poisson maximum likelihood, weighted
least squares, and random effects. The results indicated that regional trade agreements contributed
to 27-32% to Africa trade, among other variables. However, it is important to note that the study
used different methods of the gravity model which produce different coefficients in terms of their bias
and consistency. Therefore, the conclusion that regional trade agreements have contributed to 27-
32% on Africa trade is an average of results from different gravity methods. Furthermore, the study
failed to account for multilateral resistance term. Multilateral resistance term highlights the aspect
that trade between countries is not only determined by bilateral factors but the relative position of
the countries in question. Although, distance can be a proxy for the multilateral resistance term, it is
not effective to explain the benefits or costs of the position of a country in a geographical space.

Riedel and Slany (2018) conducted a study on the potential regional integration on Africa trade
by focusing on the COMESA-EAC-SADC tripartite. The Poisson pseudo maximum likelihood method
was used as there were more instances of zero trade value between the countries. Results
indicated that the tripartite could result in more imports for the region particularly for EAC member
states. Therefore, regional trade agreements can increase intra-regional trade but most of it can
be imports from non-members. The study introduced an explanatory variable of trade barriers
which was represented by the proxy of average tariff data on imports. However, issues of endo-
geneity were not fully explored. Trade barriers affect the trade flows between countries, but also
the amount of trade between countries can affect the trade barriers imposed. Hence causation can
be interchanged between the variables trade flows and trade barriers. Hence, it’s key to deal with
endogeneity issues in gravity model to have consistent and unbiased estimates.
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Figure 1. Conceptual
framework.
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Kahouli and Maktouf (2015) conducted a study on the influence of FTAs among Mediterranean
countries. The research focused on how the Arab Maghreb Union and AGADIR agreement (FTA
between Morocco, Jordan, Egypt and Tunisia) had an impact on the trade creation and diversion
within the region. Panel data results using the gravity model from 1980 to 2011 indicated that FTA
members in the Arab Maghreb Union benefited from trade creation as a result of the agreement.
However, it is important to note that trade diversion was also highlighted to have affected the FTA.
Furthermore, unequal benefits of the FTA was towards more advanced and stable countries including
Egypt. Panel data analysis, in this case highlights the importance of regional trade agreements on the
trade flows between countries. However, the dummy variable only indicated whether membership to
a regional agreement resulted in trade creation or diversion between the members. The research did
not quantify the impact of regional agreement (AGADIR) by transforming the dummy variable into
a quantifiable variable. Against this background, it is key to note that the study main aim was to
determine benefits of membership to an FTA, without quantifying the benefits in terms of trade
creation.

2.5. Conceptual framework

From Figure 1 above, the conceptual framework highlights the several factors which affect
Zimbabwe’s agricultural trade flows including regional trade agreement of EPA. Factors affecting
Zimbabwe’s agricultural trade flows are derived from the Porter’s (1990) framework of analysis.

3. Model and methodology

The study utilizes secondary data from various sources for its analysis. Panel data on bilateral
agricultural trade flows between Zimbabwe and 11 other countries spanning 18 years from 2001
to 2018 was sourced from World Integrated Trade Solutions (WITS) database. Countries in the
analysis include South Africa, Kenya, Zambia, Egypt, Mozambique, Ching, the United States,
Netherlands, Belgium, the United Kingdom, and Botswana. These countries represent different
agricultural exports and imports destinations. The panel data include an aggregation of both
exports and imports and excludes forestry and fish products according to the Harmonized
Commodity Description and Coding System (HS). GDP figures and population figures were taken
from the World Development Indicators database. Distance between major cities data was
obtained from http://www.cepii.fr. Exchange rates statistics were obtained from IMF
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International Financial Statistics database and the Reserve Bank of Zimbabwe. Regional trade
agreement used in the study is EPA. STATA is used as the main statistical package.

3.1. Gravity model specification

Anderson and Van Wincoop (2003) provided key contribution to the gravity model through the
issue of multilateral resistance. According to Anderson and Van Wincoop (2003), gravity model
specification does should control for relative trade costs and deal with multilateral resistance
issues. Hence, this guided the inclusion for the dummy variables of EPA and SADC-FTA in the model
specification. Analysis conducted by McCallum (1995) states that output, distance, and shared
border are key fundamentals in the determination of trade flows between two countries. The
analysis will use agricultural imports and exports as proxy for output, however will use fixed effects
model to deal with multilateral resistance issues which include a shared border or not.

The gravity model to determine the factors affecting agricultural trade flows of Zimbabwe, is
specified as highlighted:

In AGTut =fo+ /1 In EX,‘jt + f> In Yie + B In th + 3 In Nt + fy In th + fs In D,J + ﬁ6SADC,FTA,J +ﬂ7EPAU
=+ €jjt

Where:
isis country i which is Zimbabwe
jis partner countries 1, ... .,n
AGTj; : Zimbabwe’s agricultural trade with country j in time t (USD$ monetary term)
Yi : Zimbabwe’s GDP in time t
Y;:GDP of partner j in time t
Exji::Exchange rate between Zimbabwe and country j in time t
N;::Population of country i (Zimbabwe) in time t
Nj:Population of partner country j in year t
Dj:Distance between capital of Zimbabwe and country j
SADC_FTA;;:Dummy variable before and after SADC FTA (0 = before 2008 and 1 = after 2008)
EPA;:Dummy variable before and after EPA (0 = before 2012 and 1 = after 2012)

gjir:Error term

3.2. Hausman test to use fixed effects or random effects

A central assumption in the random effects estimation is the assumption that the random effects
are uncorrelated with explanatory variables. The common method for testing this assumption is to
employ the Hausman (1978) test to compare the fixed and random effects estimates of coeffi-
cients. This test is conditioned by the null hypothesis, stating that neither correlation seems to
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exist between individual effects and any regressors in the model or any misspecification (exo-
geneity) of any regressors (Hausman, 1978).

For the consistency of the regressions’ estimates, the null hypothesis and the alternative one are
illustrated as follows: Ho: (uix/Xit) = 0 and Ha: (ux/Xit) # 0, where individual and/or time effects may
be represented by u;; and X;; stands for any regressors in the model.

Based on both models’ estimators, the Hausman test statistic can be described by:

m1 = §ulvar(@,)] " G1Hor %«

The dimension of g1, which is the number of slope coefficients vector B, is designated by K. This test
relies on G1 = Bers — Puithin- Clearly then, in order to compute this test and make it functional, Q
should be replaced by Q — a consistent estimator in this case. In addition, this test appears to be
asymptotically distributed as y? is subject to the null hypothesis.

According to the Hausman specification test (Hausman, 1978), both the fixed effects model and
the random effects model may possibly generate consistent estimate parameters if there is no
correlation between the random individual effect and any of the independent variables. Therefore,
the random effects model should be adopted in order to furnish more efficient estimators. On the
other hand, when there is correlation between individual effects and any of the regressors, the
fixed effects model is more appropriate and should be selected to reveal the heterogeneity across
country pairs and generate consistent estimators (Greene, 2012). In fact, the fixed effects model
(slope coefficients) is coherent whether the null hypothesis is rejected or not.

3.3. Variable description and measurement
The section highlights how the dependent and independent variables will be measured.

3.3.1. Dependent variable

The dependent variable is bilateral agricultural trade flows between Zimbabwe and the various
trading partners. Aggregated exports and imports in monetary value (USD$) will be the main basis
for the measurement of the dependent variable. Forestry and fishery products are excluded from
analysis in line with WTO Harmonised System which measures forestry and fishery separately.
Agricultural trading partners, which are trading destinations of Zimbabwe to be used in the
analysis include South Africa, Kenya, Zambia, Egypt, Mozambique, China, the United States,
Netherlands, Belgium, the United Kingdom, and Botswana.

3.3.2. Independent variables

3.4. Regional trade agreements

SADC-FTA and EPA dummy variables are the basis on which the impact of regional trade agreements
on Zimbabwe’s agricultural trade flows will be determined. However, it is important to note that we
cannot determine the impact of a dummy variable in terms of elasticity, since it cannot be quantified.
The dummy variable can only indicate whether SADC-FTA or EPA has positive effects on Zimbabwe’s
agricultural trade flows, without highlighting the extent. Against this background, the study will
transform the dummy variables of SADC-FTA and EPA to continuous variables to measure impact in
terms of elasticity. The Halvorsen and Palmquist (1980) method of transformation of dummy vari-
ables, will be the basis for the analysis. According to Halvorsen and Palmquist (1980) method,
a dummy variable in a model is transformed as following to measure impact in terms of elasticity:
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Elasticity = {€/ — 1} x 100

Where:
Elasticity: represents the percentage impact of the dummy variable on trade flows
e: is the exponential
Bt is the coefficient of the dummy variable from regression results

The above formula highlights how the impact of regional trade agreements (SADC-FTA, EPA) will
be measured.

SADC-FTA was initiated in 2008, hence the dummy variable will be 0 before the FTA and 1 after
the FTA was implemented. Zimbabwe-EPA was initiated in 2012 with 0 before the EPA and 1 after
EPA was implemented. This is done to evaluate policy change.

3.5. Exchange rates

The impact of the exchange rate fluctuations provides an important highlight on how the monetary
policy has influenced agricultural trade flows in Zimbabwe. Nominal exchange rates are used as an
explanatory variable in the study. Exchange rates impact on trade flows are based on Marshall-Lerner
condition and empirical works by Berman et al (2012) and Li et al (2015). According to Abildgren
(2005), we observe nominal exchange rates to determine the performance of various macroeconomic
indicators in an economy. Hence, exchange rates are a critical independent variable in the economy.
The exchange rate for the local currency Zimbabwean dollar (ZWS$) to various currencies of trading
partners is determined from 2001 to 2008. However, from 2009 to present, the country dollarized
with the US$ being the base currency for its transactions. Therefore, from 2009 to 2018 the exchange
rate will be for US$ to other trading partners currencies.

3.6. Gross domestic product

Gross domestic product will be the proxy for economic size in the gravity model. The impact of GDP is
a key variable to determine how the economic performance of a country influences its agricultural
trade flows. Nominal GDP values in US$ of Zimbabwe and its trading partners in the study will be the
basis for the analysis.

3.7. Distance
Distance represents the transport costs and ease of transacting. The distance between the capital city
of Zimbabwe and partner countries, in kilometres will be used as measurement for the variable.

3.8. Population

Population measures the market size of a country and is another variable from the mass factor in
the original Newton gravity model. It is expected that countries with higher population have
a bigger market size which translates to more demand for goods and services. Therefore,
a positive coefficient is expected for the coefficient of the population variable. However, a bigger

Table 1. Hausman test for random effects and fixed effects

Model Chibar2 (5) value P value
Random effects 11.18* 0.048

**p < 0.05; Ho: Random Effects model is preferred.
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Table 2. Modified wald test for heteroscedasticity

Model Chi2 (11) value P value
Fixed effects 326.92** 0.0000

***p < 0.01; Ho: Homoscedastic

population does not necessarily translate to higher trade flows between countries as other factors
are more important.

4. Results and discussion

4.1. Hausman test
Hausman test result determined whether the Fixed Effects or Random Effects is the appropriate test.
Table 1 highlights that the Fixed Effects is the appropriate test as compared to the Random Effects.

The above table highlights that we reject the null hypothesis, which states that the Random
Effects model is appropriate. Hence the study opted for the Fixed Effects model.

4.2. Heteroscedasticity test
The study determined presence of heteroscedasticity using the Modified Wald test below:

Table 2 highlights presence of heteroscedasticity. Null hypothesis, that the Fixed Effects model is
homoscedastic is rejected since Modified-Wald test is significant at 1%. The study, used the Fixed
Effects model with robust standard errors to correct for heteroscedasticity. Wooldridge test for
autocorrelation highlighted that there is no first-order autocorrelation in the model (see appendix).

Table 3. Fixed effects estimates

Variable Coefficient t-statistic P value

EPA 1.406*** 3.79 0.004
(0.371)

SADC-FTA 1.681** 4.94 0.001
(0.340)

In GDPy -1.385% -2.21 0.052
(0.627)

In GDPj -0.008 -0.37 0.716
(0.021)

In Exchangerate;; -0.040*** -3.26 0.009
(0.012)

In Population; 3.754 1.32 0.217
(2.851)

In Population; 0.718 1.65 0.129
(0.434)

Constant 29.767** 2.88 0.016
(10.331)

Number of observations 198

Note: Robust standard errors in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1
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4.3. Fixed effects estimation results
Table 3 shows results of the Fixed Effects with robust standard errors and how the independent
variables impact Zimbabwe’s agricultural trade flows.

Dependent Variable: AGTj: Zimbabwe’s Agricultural Trade with partner j in year

4.4. Impact of EPA

Estimated coefficient for EPA from the empirical results in Table 3 is 1.406 significant at 1%.
However, it is critical to note that the coefficient is not explained directly as elasticity. This is
because, EPA is a dummy variable which must be transformed to measure impact in terms of
elasticity. The following mathematical transformation, according to Halvorsen and Palmquist
(1980) was used to compute the elasticity as a percentage:

EPAElasticity = {e'4%® — 1} x 100

EPAElasticity = 307.96%

Membership in EPA which was initiated in 2012 has enhanced agricultural trade flows between
Zimbabwe and its trading partners under analysis by 307.96%. Hence, membership in EPA has
a positive impact on Zimbabwe’s agricultural trade flows with its trading partners by a magnitude
of 307.96%. This is consistent with literature and expected theory of trade creation as a result of
regional trade creation. These results confirm the theory that regional trade agreements are likely to
have positive impact on the trade flows of the country with its trading partners. Zimbabwe initiated
EPA in 2012 and has already experienced increased agricultural trade flows. EPA presents an
enhanced market for Zimbabwe’s agricultural products, which greatly influences the country’s agri-
cultural trade flows in terms of the exports and imports. EPA has duty free access for selected
products from Zimbabwe. This improves trade creation within the region, hence the enhanced
agricultural trade flows for Zimbabwe. The findings are consistent with research conducted by
Chenaf-Nicet and Rougier (2016), who highlighted the positive impact of trade agreements between
European and Mediterranean countries as shown by the EURO-Mediterranean agreement due trade
creation. However, the results are inconsistent with a study done by Jalles (2012). Jalles (2012)
carried out an analysis on the impact of ASEAN Free Trade Area (AFTA) on South Asian countries
between 1980 and 2004. Results highlighted that AFTA regional trade agreement had a negative
impact on the output of the Asian countries due to trade diversion. Trade agreements can have
a trade creation or diversion effect based on the nature of regional trade agreements. EPA, has been
a source of trade creation as shown in the discussion above. Endogeneity between regional trade
agreements and trade flows can be an explanatory factor to the high percentage of the impact of EPA
on Zimbabwe’s agricultural trade flows.

4.5. Impact of SADC-FTA

The estimated coefficient for SADC-FTA regional trade agreement from the empirical results in
Table 3 is 1.681 significant at 1%. The coefficient for SADC-FTA is not explained directly as
elasticity. This is because, SADC-FTA is a dummy variable which must be transformed to measure
impact in terms of elasticity. Hence, the mathematical transformation, according to Halvorsen and
Palmquist (1980) was used to compute the elasticity as a percentage:

SADCeraElasticity = {e%81 — 1} x 100 (1)
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SADCeraElasticity = 437.09% (2)

Elasticity for SADC-FTA dummy variable is shown as 437.09%. Therefore, membership in SADC-FTA
regional trade agreement which was initiated in 2008 has enhanced agricultural trade flows between
Zimbabwe and its partners under analysis by 437.09%. This is consistent with literature and expected
theory of trade creation as a result of regional trade creation These results confirm the theory that
regional trade agreements are likely to have positive impact on trade flows. It is critical to note that
membership in SADC-FTA has a positive impact on Zimbabwe’s agricultural trade flows with its
trading partners by a magnitude of 437.09%. There are various economic explanations which could
highlight the reason SADC-FTA has positively impacted Zimbabwe’s agricultural trade flows with its
trading partners. South Africa has a huge market, which requires constant supply of agricultural
products from neighbouring SADC member states (Booyens and Hart, 2019). Hence, the dominance of
South African agricultural market in the region, can enhance demand for Zimbabwe’s agricultural
products. This is because South Africa is able to demand agricultural products in greater quantities.
Essentially, the competitiveness of the South African agricultural market is key in explaining the
positive impact of SADC-FTA regional trade agreement on Zimbabwe’s agricultural sector. Trade
facilitation improvements comprising infrastructure and customs clearance efficiency also contri-
butes to the positive impact of SADC-FTA on Zimbabwe’s agricultural trade flows. These factors have
a cumulative impact on Zimbabwe’s agricultural trade flows. The results for SADC-FTA dummy
variable are consistent with findings by MacPhee and Sattayanuwat (2014) which indicated positive
impact on key economic sectors of CEMAC member states. Positive impact for CEMAC member states
was identified to be caused by trade creation. However, the results are inconsistent with a study
carried out by Martuscelli and Gasiorek (2019) who noted the long-term negative impact of regional
trade agreements which include free trade arrangements using the gravity model. Therefore, SADC-
FTA has enhanced Zimbabwe’s agricultural trade flows since it was implemented in 2008.

4.6. Impact of economic size

Coefficient for the GDP of Zimbabwe is —1.385 significant at 10%. Therefore, a 1% increase in
Zimbabwe’s GDP will decrease agricultural trade flows by 1.385%. This is an unexpected result, as
an increase in GDP “in theory” is associated with increased trade flows. Hence, this refutes the
theory that GDP is likely to have a positive impact on trade flows. Possible reasons include that
Zimbabwe is experiencing a transformation of the economy as shown by the growth rate of the
service sector (Chinomona, 2012). Hence, the decrease in agricultural trade flows as the GDP
increases reflects the changes in the structure of the economy. The government of Zimbabwe is
striving to diversify the economy. It is critical to note that as the GDP increases, its impact on
Zimbabwe’s agricultural trade flows is negative. This reflects the trade diversion from the agricul-
tural sector to other critical sectors of the economy including the services and manufacturing
sectors. The results are consistent with an analysis conducted by Kirkpatrick et al (2005).
Kirkpatrick et al (2005) conducted a study on effects of GDP and regional trade agreement
between East African Community member states between 1970 and 2001. Results, indicated
that enhanced GDP growth of trading partners was a key determinant of trade between member
states and had a different impact depending on the structure of the economy in East Africa
Community member states. For other countries the GDP had negative impact whilst for other
member states it had positive impact. Hence, although it is unexpected, enhanced GDP can be
associated with lower agricultural trade flows. Furthermore, from the results in Table 3, the GDP of
Zimbabwe’s agricultural trading partners was insignificant in impacting the country’s GDP. This can
be attributed to the issue that as the domestic market of these countries increases, they are able
to absorb a huge proportion of the products produced as a result of the increase in their GDP (Sohn
Chan-Hyun, 2001). Therefore, less agricultural trade with Zimbabwe as the trading partners are
now more domestically oriented or have found alternative trading partners. Economic size does
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not greatly impact Zimbabwe’s agricultural trade flows, hence the low percentage effect as
compared to EPA regional trade agreement.

4.7. Impact of exchange rates

The coefficient for exchange rate is —0.040 significant at 1%. This is interpreted directly as an elasticity
since exchange rate is a continuous variable. Therefore, a 1% increase in the exchange rate (devalua-
tion) with Zimbabwe’s trading partners decreases agricultural trade flows by a magnitude of 0.040%
for the period under analysis. These results do not confirm the Marshall-Lerner theory that devaluation
increases exports and resultantly trade flows. According to the Marshall-Lerner condition, the deva-
luation of a country’s currency will lead to an improvement in its balance of trade with the rest of the
world. However, the theory was not confirmed in this case. This is because, Zimbabwe has gone
through a period of hyperinflation (2007-8) and the country adopted the US$ as the currency for its
transactions in 2009. Devaluation in theory is expected to make exports cheaper and imports more
expensive. However, in this case, devaluation is highlighted to be associated with low agricultural trade
flows because of the high-inflation rates over the same period. Zimbabwe has limited exports and has
a huge trade deficit. Hence, a devaluation of the currency is expected to make imports expensive and
reduce the quantities imported, hence a decrease in agricultural trade flows. Furthermore, the hyper-
inflation recorded in Zimbabwe suppressed trade with the country’s trading partners as imports of
agricultural products decreased (Mutambara et al, 2016). Therefore, an increase in the exchange rate
is highlighted as having a negative impact on Zimbabwe’s agricultural trade flows.

5. Conclusion and policy recommendations

Zimbabwe should take advantage of EPA by increasing agricultural exports through a quota and duty
free access granted by the EU. This is because results of the study highlight the positive impact which
EPA has on Zimbabwe’s agricultural trade flows. Trade agreements signed between Zimbabwe and any
country or trading bloc should conduct policy simulations on their impact on agricultural trade flows,
since the sector is an important pillar of the economy as shown in the study. Future research should
aim to investigate how trade agreements impact Zimbabwe’s other sub-sectors of the economy
including the services and manufacturing sectors. This will be key in having a comprehensive overview
of how regional trade agreements impact Zimbabwe’s economic sectors. Furthermore, simulation
studies on how recently signed agreements including African Continental Free Trade Area (AfCFTA)
impact Zimbabwe’s agricultural trade flows will be key to guide policy initiatives in the country.

6. Policy implications

Zimbabwe should take advantage of the EPA by increasing agricultural exports through a quota
and duty free access granted by the EU. This is because results of the study highlight the positive
impact which EPA has on Zimbabwe’s agricultural trade flows.

Trade agreements signed between Zimbabwe and any country or trading bloc should conduct
policy simulations on their impact on agricultural trade flows, since the sector is an important pillar
of the economy as shown in the study.

Future research should aim to investigate how trade agreements impact Zimbabwe’s other sub-
sectors of the economy including the services and manufacturing sectors. This will be key in having
a comprehensive overview of how regional trade agreements impact Zimbabwe’s economic sec-
tors. Furthermore, simulation studies on how recently signed agreements including African
Continental Free Trade Area (AfCFTA) impact Zimbabwe’s agricultural trade flows will be key to
guide policy initiatives in the country.
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7. Limitations

< cogent -~ economics & finance

The study sought to conduct an analysis on a bigger dataset consisting of large number of
countries. However, other countries have not reported their data on key variables to IMF financial
Statistics and World Development Indicators. Nevertheless, the study managed to acquire data on
a sizeable number of countries, to be able to make key policy recommendations.
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