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ABSTRACT 

South Africa’s participation in BRICS presents numerous opportunities as some members are 

leading countries in terms of economic growth and population, creating strong consumption 

markets. South Africa’s capacity to fully benefit from BRICS has been called into question due to 

its economic challenges and overreliance on primary resources. The study investigated the impact 

of the BRICS economic co-operation on SA trade. The gravity model was estimated by using data 

from 2000 to 2018 and the Poisson Pseudo-maximum likelihood estimator that allowed for bilateral 

zero values between trading nations and control for heteroscedasticity. The study considered 

endogeneity and multilateral resistance of regional trade. The results showed that BRICS led to an 

increase of 0.945% in SA trade growth with other BRIC economies. Moreover, the coefficients on 

GDP, population, exchange rate, distance, language and BRICS dummy variables were statistically 

significant with the hypothesised signs. 

Keywords: regional trade agreements, trade growth, BRICS, Gravity Model, international trade 

Ekonomiese samewerking tussen BRICS-lande en die impak daarvan op Suid-Afrikaanse handel 

Arnold Ponela 

Opsomming 

Suid-Afrika se deelname aan BRICS skep vele geleenthede aangesien sommige ander lidlande 

voorlopers is betreffende ekonomiese groei en bevolking, en dus sterk verbruikersmarkte skep. 

Suid-Afrika se vermoë om die volle voordele van BRICS te benut word egter in twyfel getrek as 

gevolg van die ekonomiese uitdagings wat die land in die gesig staar en omdat daar te veel op 

primêre hulpbronne staatgemaak word. Hierdie studie stel ondersoek in na die impak wat 

ekonomiese samewerking deur BRICS-lande op Suid-Afrikaanse handel het. Die 

swaartekragmodel is beraam aan die hand van data van 2000 tot 2018 en die Poisson-pseudo-

maksimumwaarskynlikheidberamer, wat voorsiening maak vir bilaterale nulhandelswaarde tussen 

lande en heteroskedastisiteitsbeheer. Die studie kyk na endogeniteit en multilaterale weerstand van 

streekhandel. Die bevindinge toon dat BRICS ’n handelsgroei van 0,945% in Suid-Afrikaanse 

handel met ander BRICS-ekonomieë meegebring het. Daarby is die koëffisiënte op BBP, bevolking, 

reële wisselkoers, afstand, taal en BRICS-toetsveranderlikes statisties beduidend met die 

veronderstelde tekens. 
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Sleutelwoorde: streekshandelsooreenkomste, handelsgroei, BRICS, swaartekragmodel, 

internasionale handel 

Ukubambisana Kwezomnotho phakathi kwamazwe weBRICS kanye Nomthelela Wayo 

Ekuhwebeni eNingizimu 

Ngo-Arnold Ponela 

Isifinyezo 

Ukubamba iqhaza kweNingizimu Afrika kwi-BRICS kuveza amathuba amaningi njengoba amanye 

amalungu ehola amazwe ngokuya ngokukhula komnotho kanye nenani labantu, okudala izimakethe 

ezisetshenziswa ngokuqinile. Ikhono leNingizimu Afrika lokuhlomula ngokugcwele kuyiBRICS 

kudala ukungabaza okuthile ngenxa yezinselelo zalo zomnotho kanye nokusetshenziswa 

ngokweqile kwezinsizakusebenza. Imodeli yamandla adonsela phansi ilinganiselwa 

ngokusebenzisa idatha kusuka kunyaka wezi-2000 kuya kuyizi-2018 kanye nesilinganiso sePoisson 

Pseudoefike emkhawulweni wokugcina sekulinganiselwa okuvumela amanani wamazwe amabili 

okuhweba phakathi kwamazwe ahwebelana nokulawulwa kwehetherosidasithi. Ucwaningo 

lubheke ukuphela kokuqina nokuphikisana kwamazwe amaningi kwezohwebo zesifunda. 

Imiphumela ikhombise ukuthi iBRICS iholele ekukhuleni kuka-0.945% ekukhuleni kwezohwebo 

eNingizimu Afrika neminye iminotho yeBRICS. Ngaphezu kwalokho, izinombolo zezibalo ku-

GDP, inani labantu, inani lokushintshaniswa langempela, ibanga, ulimi kanye nokuguquguquka 

kwedami kuyiBRICS kwakubalulekile ngokwezibalo nangezibonakaliso eziqanjiwe.  

Amagama abalulekile: izivumelwano zokuhwebalana zesifunda, ukuhwebelana, ukukhula 

kwezohwebo, BRICS, Imodeli Yokudonsela Phansi/ Yobunzima, ukuhwebalana kwamazwe 

 

 

 

 

 

 



v 
 

ABBREVIATIONS AND ACRONYMS 

 

 

Abbreviation Term 

ACPGS African, Caribbean and Pacific Group of States 

AGOA Africa Growth and Opportunity Act 

BOT Balance of Trade  

BRICS  Brazil, Russia, India, China and South Africa  

CA Cooperation Agreement 

COMESA Common Market for Eastern and Southern Africa 

DTI  Department of Trade and Industry 

EFTA European Free Trade Association 

EPA Economic Partnership Agreement 

EU European Union 

FDI Foreign Direct Investment 

FEM Fixed Effects Model 

FTA Free Trade Agreement 

GDI Gross Domestic Income 

GDP Gross Domestic Product 

MFN   Most Favoured Nation 

NDP National Development Plan 

NIPF National Industrial Policy Framework 

RTA Regional Trade Agreement 

REM Random Effects Model 

SA South Africa 

SACU   Southern African Custom Union 

SADC   Southern African Development Community 

TCI Trade Complementarity Index 

TDCA Trade, Development and Cooperation Agreement 

WITS World Integrated Trade Solution 

WTO World Trade Organization 
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1. Introduction  

Most African governments have embraced regional trade agreements as a vital component of their 

developmental strategies in response to challenges of having small markets and being landlocked. 

The interest to boost international trade has led to the creation and RTA, which are normally formed 

with the intention of trade liberalisation, to increase trade flows between members thus enhancing 

economic growth (Wilson and Purushothaman, 2013). Previous studies on “the impact RTA on 

growth have revealed that most economies have gained from foreign direct investment and 

increased trade flows” (Afonso, 2012). Economic co-operation ensures consumers can access new 

markets and a variety of products which will improve their standards of living. Likewise, it allows 

the country to enjoy the advantages of international specialisation because of comparative 

advantage (assists in production diversification and raises overall productivity) (Adekunle and 

Gitau, 2013). RTA help economies meet various needs like investment demands, increased 

consumption and infrastructure development through the facilitation of economic coordination 

among member nations.  

South Africa is part of various RTAs to expand its market access for exports and strengthen trade 

and investment links. SA participates in several RTAs namely, Southern African Development 

Community (SADC), Southern African Customs Union (SACU), Africa Growth and Opportunity 

Act (AGOA), African Continental Free Trade Area (AfCFTA) and BRICS (“Brazil, Russia, India, 

China and SA”). Successful RTAs are expected to increase trade between participating economies 

as compared to trade with non-member nations. Wilson and Purushothaman (2013) indicated that 

“RTA enhance trade growth through improved connectivity, competitiveness and trading capacity, 

market expansion and upgrading of value chains”. RTAs help form a bigger trading market which 

spur greater efficiency and competitiveness by reducing trade barriers and other trade costs. Despite, 

these benefits, there is no decisive and conclusive evidence to suggest that RTAs have succeeded 

in contributing towards economic growth. As Peet and Koch (2015) indicated RTA generally favour 

stronger and prosperous countries and they cause harm to developing countries. For instance, 

fledgling businesses in developing economies often find it hard to compete with established global 

businesses that produce similar products in wealthy economies. 

Several African countries have high rates of poverty, unemployment, poor development of human 

capital and infrastructure and slow economic growth among other economic challenges. Given this 
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backdrop, most countries have been part of strategic RTAs to assist in solving some of these key 

issues. This has resulted in the emergence of powerful economic trading blocs and the formation of 

regional economic integration mechanisms to promote growth. To recognise the role played by 

RTA towards growth, it is important to recognise the benefits that accrue to a country. Some of the 

benefits include lower investment risks, lower transaction costs for business, amalgamating and 

pooling of national regional resources, expansion of markets, efficient allocation of resources and 

economies of scale. It is nonetheless unquestionable that to realise these economic benefits, strong 

economic and national policies must be implemented. 

2. Problem statement  

RTAs seem to have positive prospects when they are signed but after coming into effect, the results 

mixed. When SA joined BRICS, the economic prospects were excellent as businesses could now 

easily access BRICS markets, technology and world class infrastructure. BRICS nations are 

amongst the leading economies in terms of population size and economic growth which creates a 

strong consumer market. Novosti (2016) states that the BRICS nations have a total population of 

3.6 billion which represents 43% of the world's population. “These countries have a combined 

nominal GDP of about US$16.6 trillion, which is equivalent to about 25% of the Gross Global 

Product, combined GDP (PPP) of US$37 trillion and US$4 trillion worth of total foreign reserves” 

(Novosti, 2016). SA can benefit from BRICS as trade within the bloc has increased. The potential 

benefit of BRICS is illustrated by that prior to joining BRICS in 2010, SA exports to BRICS 

accounted for about 6.2% of total exports but after joining BRICS, exports to BRICS accounted for 

about 16.8% of total exports, which represented a growth of about 29% within a year (DTI, 2015). 

Over the same period, imports from other BRICS nations to SA stood at 20.1% of total imports and 

it increased to 29.2% of total imports (DTI, 2015).   

SA’s ability to compete with the other BRIC nations has been called into question. SA's trade with 

other BRIC nations has been unbalanced due to overreliance on raw mineral exports whilst 

importing manufactured goods. In 2016, natural resources accounted for around 52%, agriculture 

products (18%) and manufactured goods (21%) of SA exports to BRICS (Novosti, 2016). “This is 

an unsustainable trade pattern as employment opportunities and other economic benefits are created 

from exporting value-added goods, rather than raw materials" (Novosti, 2016). Therefore, SA must 

develop its processing and manufacturing industries to profit from its primary products. According 
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to Peet and Koch (2015) “SA’s BRICS membership does not only provide economic benefits with 

companies from other member nations especially China posing a serious threat to commercial 

interests of SA companies on the Africa continent”. Companies from China are expanding their 

presence in strategic industries such as textile, mining and infrastructure in Southern Africa. This 

results in increased competition for SA firms which do not have the resources to compete against 

well-resourced foreign firms. 

Additionally, economic activities in other BRICS economies have a strong impact on the global 

economy as these countries are well integrated in the world. That said, the BRICS nations are well 

integrated in global trade as compared to SA in terms of production efficiency. BRIC nations 

account for about 15% of foreign direct investment flows across the globe (US$465 billion) and 

about 20% of international trade (Novosti, 2016). However, the aforementioned characteristics are 

not true for SA as its economic performance is significantly lower in terms of economic growth 

compared to other BRICS countries. Davies (2017) further states that SA is already participating in 

several RTA which shrinks domestic policy space and limits its ability to replicate the development 

path followed by most emerging economies such as China. Successful emerging economies like 

China started relaxing trade barriers and liberalised their economy for industrial promotion as their 

economies grew. This shows that opening an economy is an outcome of development and not 

necessarily a prerequisite for development (Davies, 2017). Therefore, SA’s economic advantage 

and role in the BRICS remains questionable. The study investigated SA’s ability to take advantage 

of its BRICS membership by analysing the impact of the BRICS membership on South African 

trade growth. The study used a 19-year timeline which look at both the period prior (eleven years 

before becoming a member) and after joining BRICS (eight years after becoming a member). 

3. Research objectives  

The main aim of the research study is to investigate the contribution of BRICS cooperation 

agreement on SA’s trade growth. 

3.1 Specific aims of the research 

The following specific aims are formulated for the empirical study: 

• To investigate the composition of the products that South Africa trades with other BRICS 

nations during the period before and after becoming a signatory to the BRICS. 
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• To investigate the volumes and patterns of trade between BRICS nations and SA.  

• To investigate the impact of BRICS cooperation agreement on South Africa’s trade growth 

using the gravity model framework. 

• To make policy recommendations on how South Africa can take full advantage of the 

BRICS agreement for improved trade growth. 

The two variables: BRICS cooperation agreement is hypothesised to have a positive impact on SA’s 

trade growth. The following hypotheses are formulated with an opinion to accomplishing the 

research objectives and meeting the criteria for the formulation of the hypotheses: 

Table 1: Formulation of the Hypotheses 

H0 There is no statistically significant positive impact of BRICS on South African trade growth 

Ha There is a statistically significant positive impact of BRICS on South African trade growth 

4. Methodology  

The gravity model of international trade is a modification of the Newton’s law of gravitation. It 

describes trade flow between countries by taking into consideration the country GDP, country 

population size and the geographical distance between trading nations (Carrillo and Hernandez, 

2012). According to Bergstrand (2014) “a gravity equation is a reduced-form equation of the general 

equilibrium of supply and demand approach”. Empirical work by Chen (2015) and Matyas (2012), 

and other empirical studies, confirm the gravity model has been successful in estimating trade flows 

and trade growth between two or more countries. The model illustrated that trade flows between 

country j and i, were directly proportional to their GDP and indirectly proportionate to the 

geographical distance (D) between the countries. The trade volumes between BRICS nations are 

highlighted by 𝑇𝑖𝑗, which is substituted by 𝑋𝑖𝑗 which represents trade growth between trading 

nations (for this study, trade growth between SA and its BRICS counterparts). The parameter 

estimates in the gravity model equation are 𝛼, 𝛽, and 𝛾, which will be converted into elasticities 

when the logarithm (log) form of both sides of the equation are calculated. By using the log form 

of these variables, the gravity model turns into a linear equation using the following formula:   

                  𝑙𝑛𝑋𝑖𝑗 = 𝑙𝑛𝛼 + 𝛼𝑙𝑛(𝐺𝐷𝑃𝑖) + 𝛽𝑙𝑛(𝐺𝐷𝑃𝑗) - 𝛾𝑙𝑛(𝐷𝑖𝑗) + 𝜀𝑖𝑗            (1) 
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Exporter nation's GDP (SA in this study) and importer nation's GDP (other BRICS nations in this 

study) are denoted by GDP𝑖 and GDP𝑗 respectively. GDP represents the size of the economy. Nations 

with higher (lower) income tend to trade more (less). This implies that the bigger the nation is, the 

higher the exchange of good and trade in general (Carrillo and Hernandez, 2012). As a result, the 

size of an economy is positively related to export and import volumes. 𝐷𝑖𝑗 denotes the distance 

between the two economies and 𝜀𝑖𝑗 represents the error term. The gravity model of international 

trade indicates that comparative size of the economy attracts economies to trade with each other 

whilst larger distances weaken attractiveness. In its traditional form (Equation 1), estimates bilateral 

flows of trade are based on the national income (GDP) and distance between two countries. The 

model is extended by including other variable such as dummy variables (common language and 

cooperation agreement) because they play an important role in estimating trade growth. The gravity 

equation is often articulated in log-linear form. Following the equation adopted by Martinez-

Zarzoso and Nowak-Lehman (2013), the general gravity model of trade employed is quantified by:  

       𝑙𝑛𝑋𝑖𝑗 = 𝛼0 + 𝛽1𝑙𝑛𝐺𝐷𝑃𝑖 + 𝛽2𝑙𝑛𝐺𝐷𝑃𝑗 + 𝛽3𝑙𝑛𝑁𝑖 + 𝛽4𝑙𝑛𝑁𝑗 + 𝛽5𝑙𝑛𝐷𝑖𝑗 + 𝛽6𝐴𝑖𝑗 + 𝜀𝑖𝑗                (2)  

Adding to the general formula of the gravity model of trade, an augmented gravity equation can 

also be assessed by introducing other variables into the equation. The augmented gravity model of 

international trade is extended by adding some variables such as real exchange rate (ER) and the 

same dummy variables (common language (Lang) and regional dummy (Cooperation agreement 

(CA)), whether both are members of BRICS and whether the countries share a common language 

(Lang) to analyse SA trade growth with BRICS. Common language does not refer to the official 

language of the trading countries, but it is the language that is used for trade and in this case, English 

is the language used for trade. The empirical gravity model applied in this study is as follows:  

      𝑙𝑛𝑋𝑖𝑗 = 𝛼0 + 𝛽1𝑙𝑛𝐺𝐷𝑃𝑖 + 𝛽2𝑙𝑛𝐺𝐷𝑃𝑗 + 𝛽3𝑙𝑛𝐷𝑖𝑗 + 𝛽4𝐸𝑅𝑖𝑗 + 𝛽5CA𝑖j + 𝛽6𝑙𝑎𝑛𝑔𝑖𝑗 + 𝜀𝑖𝑗           (3) 

The gravity model of trade builds a gravity equation for prospective trade growth. It determines the 

potential trade using a set of macroeconomic variables and each variable plays a significant role in 

the model. Although the foundation of the gravity equation has been robust, there have been some 

challenges when the model has been used in some studies. Challenges with “missing selection bias 

(zero bilateral trade in data), multilateral resistance effects, issues of endogeneity and 

heteroscedasticity have resulted in biased estimators” (Chen, 2015). Concerning multilateral 

resistance effects, Anderson and Yotov (2016) highlighted that it deals with barriers that each nation 
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would face when trading with its trading partners. Therefore, failing to take into consideration this 

issue would result in biased estimates being produced. Olivero and Yotov (2012) indicated that the 

“effects of multilateral resistance must be taken into account by using both the importer and export 

time fixed effects”. Moreover, to correct for selection bias, Chen (2015) estimated the equation in 

two-stages where the first stage utilised a fixed equation to select trade partners and the second 

stage used a standard gravity equation.  

Regarding heteroscedasticity, Matyas (2012) stated that “the gravity model equation must not be 

calculated using the log-linear specifications (Tobit and OLS) due to heteroscedasticity”. Matyas 

(2012) estimated “the gravity model using the Tobit and OLS specifications and the Poisson 

pseudo-maximum likelihood (PPML) estimator using the multiplicative format. The findings 

showed the Tobit and OLS results were biased because of heteroscedasticity, but PPML results 

were consistent”. In addition, the PPML estimator produced consistent estimators even in the 

presence of zero trade values as zero values do not affect the estimation of the model in its 

multiplicative form (Matyas, 2012). In terms of endogeneity, Baier and Bergstrand (2007) claimed 

that variables for trade policy are not exogenous because these variables are linked with latent cross-

sectional trade costs. These costs are not measurable but included in the error term such 

communication and information costs, cultural familiarity, and others. The study indicated that 

standard instrumental variable (IV) techniques can be used to solve the issue of endogeneity but 

finding variables that meet the conditions for IV estimation was a challenge. Therefore, Baier and 

Bergstrand (2007) controlled for the issue of endogeneity utilising exporter and importer-pair fixed 

effects. Nevertheless, the exporter and importer-pair fixed effects absorb the time-invariant factors 

which might be problematic since the model of estimation cannot detect the effect of any time-

invariant factors of bilateral trade flows. 

Several studies examining BRICS trade flows were estimated using either the fixed effects or 

random effects estimation and a few used pooled OLS. Panel data methodology is adopted for this 

study (as opposed to Pooled cross-sectional data) as it helps with monitoring individual 

heterogeneity; variability, reducing collinearity between the explanatory variables and avoiding the 

problem of multi-collinearity resulting from high correlation between predictor variables (Chen and 

Wall, 2005). Breuss and Egger (1999), Egger (2000, 2002), and Matyas (1998), amongst others, 

have provided some valuable econometric specifications to support the gravity equation using both 
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the REM or FEM and this enhanced the performance of the model. Considering that OLS model 

evaluate data for specific years when the equation is estimated, they tend to produce biased 

estimates. The solution is to conduct diagnostics tests to ensure the estimated results of the 

regression are consistent and not biased. The country-pair effects between BRIC and SA are 

specified by 𝛼𝑖𝑗 which can vary based on trade direction. The impact of the omitted estimates is 

integrated in the model intercepts, which control distinct attributes of each individual estimate 

across country pairs. In a REM, the undetected variables are assumed to be strongly statistically 

independent (uncorrelated) of all the observed variables (Gujarati, 2009). On the contrary, in a 

FEM, the unobserved variables are permitted to have an association with the observed variables. 

FEM control for the time-invariant effects variables whereas REM will allow to estimate the time-

invariant effects. The gravity model of trade to be adopted to estimate the impact of BRICS on 

South African trade growth is signified by:  

        𝑙𝑛𝑋𝑖𝑗𝑡 = 𝛼0 + 𝛽1𝑙𝑛𝐺𝐷𝑃𝑖𝑡 + 𝛽2𝑙𝑛𝐺𝐷𝑃𝑗𝑡 + 𝛽3𝑙𝑛𝐷𝑖𝑗 + 𝛽4𝐸𝑅𝑖𝑗𝑡 + 𝛽5CA𝑖j  + 𝛽6𝑙𝑎𝑛𝑔𝑖𝑗  + 𝜀𝑖𝑗𝑡, 𝑡=1…, T          (4) 

After using equation 4, GDP will be replaced with population to facilitates the interpretation of the 

model results. The population size is vital the trade in services mainly involves the movement of 

people. Population illustrates the market size of each nation. 

             𝑙𝑛𝑋𝑖𝑗𝑡 = 𝛼0 + 𝛽1𝑙𝑛N𝑖𝑡 + 𝛽2𝑙𝑛N𝑗𝑡 + 𝛽3𝑙𝑛𝐷𝑖𝑗 + 𝛽4𝐸𝑅𝑖𝑗𝑡 + 𝛽5CA𝑖j  + 𝛽6𝑙𝑎𝑛𝑔𝑖𝑗  + 𝜀𝑖𝑗𝑡, 𝑡=1…, T                   (5) 

In terms of population, the larger the market size, the greater is the trade (Carrillo and Hernandez, 

2012). RTA are created to promote trade liberalisation which leads to increased trade flow. Equation 

4 will be calculated using the OLS estimator and the PPML estimator to allow for comparison of 

results between the two models. Baier and Bergstrand (2007) indicate that variables in a trade policy 

are not exogenous because they are correlated with some latent cross-sectional trade costs. They 

argued that RTA estimates are biased due to endogeneity, hence country-pair effects and fixed 

effects were included to control for the issue of endogeneity and absorb the time invariant gravity 

model covariates (Distance and Language). Therefore, the gravity model is estimated using the 

PPML estimator (endogeneity). 

5. Results presentation  

There were 76 observations from the data between 2000 to 2018 for SA and other BRIC countries 

in this dataset. The descriptive statistics are reported in Table 2.  
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Table 2: Descriptive statistics 

Variables Obs Mean Standard Deviation  Minimum Maximum 

SA – Brazil TB      

SA – Russia TB     

19 

19 

-796,827 

-41,310 

286,979 

149,214 

-1,151,193 

-413,691 

-92,603 

225,174 

SA – India TB       19 -2,876,748 678,452 -2,369,737 582,738 

SA – China TB      19 -4,057,947 2,497,378 -8,536,533 -603,118 

Brazil GDP            19 2,032,210 315,817 1,538,710 2,423,270 

Russia GDP           19 1,444,760 263,013 951,559 1,720,340 

India GDP             19 1,652,670 611,147 873,357 2,841,370 

China GDP            19 5,876,940 2,790,030 2,237,080 10,831,700 

SA GDP                  19 360,830 55,279 267,001 430,133 

Brazil Pop           

Russia Pop           

India Pop            

China Pop            

SA Pop             

Brazil Distance (KM) 

19 

19 

19 

19 

19 

19 

193,259 

144,460 

1,212,290 

1,360,776 

50,901 

7,888 

10,727 

995 

93,063 

42,873 

4,051 

- 

174,790 

143,248 

1,056,575 

1,290,550 

44,967 

7,888 

209,469 

146,404 

1,352,642 

1,427,647 

57,792 

7,888 

Russia Distance (KM) 19 9,100 - 9,100 9,100 

India Distance (KM) 19 7,900 - 7,900 7,900 

China Distance (KM) 19 11,700 - 11,700 11,700 

Brazil RER  19 0.2781 0.0674 0.217 0.455 

Russia RER 19 3.964 0.541 2.986 4.801 

India RER 19 5.852 0.758 4.582 7.055 

China RER 

BRIC-CA 

Common language 

19 

19 

19 

0.862 

0.684 

0.25 

0.281 

0.464 

0.436 

0.454 

0 

0 

1.294 

1 

1 

Source: Author’s calculations. Obs, Observations. 

Note: TB – Trade Balance, RER, Real Exchange Rate, Pop – Population, CA - Cooperation Agreement 

The average trade balance between SA and other BRIC nations is -$1,300 million illustrating that 

SA generally has a trade deficit with most BRIC economies. South Africa only has positive trade 

balances with Russia and India. SA GDP is on average $361,000 million with a standard deviation 

of 54,200 million. The average GDP value for other BRIC nations is $2,750,000 million but with a 

relatively huge standard deviation. SA average population is 50,900 million people, with SA's 

lowest of 45,000 million people and a maximum of 57,800 million people. BRIC population has an 

average value of 728,000 million with a standard deviation of 568,000 million. India and China are 

the most populous nations in the world, with Brazil and Russia amongst the top 10 world's most 

populous countries. The furthest distance is between South Africa and China at 11,700Km and the 

shortest is between South Africa and Brazil at 7,900Km. The average distance is 9,150Km and the 
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standard deviation is 1,562Km. Exchange rate averaged 2.739, with a minimum between South 

Africa and Brazil at 0.0617, and a maximum between South Africa and India at 7.055. The 

maximum RTA value is 1 (SA part of BRICS) and a minimum of 0 (SA before joining BRICS). 

Lastly SA only shares a common language with India when trading, which is “English”, hence the 

value is one and zero for other BRIC countries. 

Table 3 provides coefficient estimates of the gravity model. The gravity equation in column 1 

comprises of the standard gravity model variables including the geographic distance, real exchange 

rate and a dummy variable BRICS that accounts for BRICS trade agreement between the nations in 

the data. The standard gravity model is estimated using OLS model which face challenges with 

missing selection bias (due to zero trade values), multilateral resistance effects, endogeneity, and 

heteroscedasticity. Column 2 in Table 3 is estimated, using the OLS model with exporter and 

importer nation fixed effects used to control for multilateral resistances as they both absorb the 

importer and exporter GDP values. The PPML estimator is used to correct for both endogeneity and 

multilateral resistance terms. The gravity equation is estimated using the OLS and PPML model for 

comparative purposes. The assumption on random effects heterogeneity captures unobserved 

country pair-specific linkages that cannot be captured by other covariates. The results in Column 1 

Table 3 are consistent with the empirical signs and the findings of the gravity model of trade 

(Martinez-Zarzoso and Nowak-Lehman, 2013). The study applied the gravity model on Mercosur-

European Union trade and found exporter GDP (+), importer GDP (+), exporter population (+), 

importer population (+), RER (-), Distance (-), Language (+) and BRICS Dummy (+) (Martinez-

Zarzoso and Nowak-Lehman, 2013). Nevertheless, the size of these coefficient changes when the 

models used changes. 
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Table 3: Effects of BRICS cooperation agreement on South Africa trade growth 

 1 1.1 2 2.1 3 

 OLS (RE) OLS (RE) PPML (FE) PPML (FE) PPML 

(Endogeneity) 

Dep var: Trade Growth  Xij Xij Xij Xij Xij 

SA GDP 4.519*** 

(0.225) 

 4.183*** 

(0.176) 

 0.146*** 

(0.0347) 

BRIC GDP 0.812*** 

(0.092) 

 0.8433*** 

(0.076) 

 0.001*** 

(0.0005) 

SA Population  

 

0.196** 

(0.076) 

 

 

0.847** 

(0.0932) 

 

 

BRIC Population 

 

Real Exchange Rate 

 

 

 

  - 0.047*** 

(0.531) 

0.004** 

(0.002) 

-0.035** 

(0.199) 

 

 

-0.029** 

(0.045) 

0.003** 

(0.0035) 

-0.185** 

(0.408) 

 

 

-0.545*** 

(0.0788) 

Distance 

 

Language 

 

BRICS Dummy  

 

Constant 

 

Country Pair RE 

Exporter-year FE 

Importer-year FE 

-0.048*** 

(0.125) 

0.129** 

(0.357) 

0.945*** 

(0.357) 

2.479** 

(1.628) 

Yes 

No 

No 

-0.350** 

(0.547) 

4.335* 

(2.709) 

0.754* 

(0.439) 

6.835*** 

(0.674) 

No 

No 

No 

-0.013** 

(0.096) 

0.151** 

(0.422) 

0.959** 

(0.363) 

1.065*** 

(0.765) 

No 

Yes 

Yes 

-0.054** 

(1.133) 

0.239** 

(5.786) 

0.836** 

(0.362) 

0.103* 

(0.229) 

No 

Yes 

Yes 

-0.372*** 

(0.0814) 

 

 

1.361*** 

(0.452) 

3.376*** 

(1.18) 

Yes 

Yes 

Yes 

Number of Observations  

R-Squared 

F-statistic 

Prob(F-statistic) 

76 

0.87 

49.14 

0.0000 

76 

0.713 

17.31 

0.0000 

76 

0.88 

133.25 

0.0000 

76 

0.706 

31.88 

0.0000 

76 

0.88 

52.15 

0.0000 

Notes: p < 0.10. **p < 0.05. ***p < 0.01. The Standard Error are in brackets (). RE, Random effect; FE, Fixed Effects; 

OLS, Ordinary least squares; PPML, Poisson pseudo maximum likelihood; RTA, regional trade agreement; Dep Var, 

Dependant Variable. 

Note: Column 1 applies the OLS estimator and Column 2 uses the PPML estimator but does not control for 

endogeneity. Column 3 uses the PPML estimator and adds paired REs to control for endogeneity.  
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The results of the regression from the gravity equation in Table 3 in column 1 indicate that all 

coefficients are statistically significant. This means these coefficients have a strong impact on SA 

trade growth with BRIC, as they play a key role in determining the SA trade growth.  

6. Analysis 

In column 1 in table 3, the GDP of SA has a positive impact on SA trade growth indicating a 1% 

increase in the GDP of SA will result in 4.519% increase in trade growth. An increase in GDP 

results in an increase in a country's productive capacity and national output which increases the 

potential for exports. Endogeneity stems from the cause-and-effect relationship between GDP and 

trade growth which is not clear cut. GDP causes trade growth and trade growth also causes GDP 

increases. As a result, columns 2 and 3 were estimated using the PPML model to correct for 

multilateral resistance and endogeneity. The coefficient of SA GDP (4.183) in column 2 is like 

column 1 but smaller in column 3 (0.146), since the equation had fewer variables due to absorption 

of pair-fixed effects. Population replaces GDP to facilitate the interpretation of results and were not 

estimated on the same equation due to the possibility of high correlation between the variables. 

Both SA and BRIC population have the expected positive signs in column 1.1 and 2.1. Likewise, 

in column 1 a 1% increase in BRIC GDP results in a 0.812% increase in SA trade growth. The 

impact of BRICS GDP is almost similar in column 2 but much smaller in column 3. The results 

conformed to the study by Carrillo and Hernandez (2012) which indicated that the larger the market 

size, the greater is the trade. SA joined BRICS to take advantage of the region's market size 

(indicated by BRIC GDP and population) but it also opens the economy to competition from BRIC 

companies.  

The coefficient of the BRICS Dummy reported in column 1 suggested that cooperation agreement 

led to an increase of 0.945% in SA trade growth with BRIC economies. In column 2 the results 

illustrate that the BRICS caused a 0.959% increase in SA trade growth with BRIC economies. 

However, this PPML estimator does not reflect the issue of endogeneity of the RTA. In column 3, 

the estimates illustrate that BRICS led to an average increase of 1.36% of SA trade growth against 

other BRIC nations. The significance of the BRICS dummy means SA should strengthen its 

relationship with these BRIC countries. The coefficient on distance variable in column 1 is negative 

and significant as expected, this implying a negative effect on trade between trading countries. In 

column 1 the distance coefficient variable is amplified more than the value in column 2 when using 

population instead of GDP, reinforcing its significance as a proxy for transport costs when pair-
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specific heterogeneity and multilateral resistance are controlled. Distance is seen as a restriction or 

friction to trade between countries. The estimated coefficient on distance (-3.50) is closer to the 

results (-3.0) found in the empirical by Durrheim and Painter (2014) when compared to the result 

of -0.054 from column 1 and 1.1. 

The language dummy appears with a large positive and significant sign in column 1. The effect of 

common language is higher in both column 1.1 and 2.1 when the population variable is introduced 

showing language plays an important role in increasing SA's trade flows with BRIC. Language has 

a positive impact on trade especially trade on services as transactions for service are dependent on 

the movement of people between countries and communication is key. The coefficient on language 

is larger than the column 1 coefficient and closer to the estimate of 5.5 for common language found 

by Chen (2015) in a meta-analysis of gravity studies. As indicated in column 1, the negative sign 

of the real exchange rate coefficient can be attributed to that SA’s exports to other BRIC economies 

rely on the appreciation of its currency, which is illustrated by a rise in the country's exchange rate. 

In column 3, the presence of RER rate is now more stressed in magnitude when using population 

and its coefficient remains negative and significant. This implies that when the SA rand appreciates 

against currencies of other BRICS economies it stifles exports from SA to BRIC and worsens SA 

trade growth. 

Overall, the performance of the gravity model, for instance the goodness of fit of the model appears 

to be positive, with an R-squared of over 0.800 when using GDP and over 0.700 when using 

population. This implies that the gravity model equations adopted in this study is proficient in 

describing more than over 80% of the variances in South African trade growth with other BRIC 

economies. This is in line with the study by Anderson and Yotov (2016) which is efficient in 

explaining trade growth with the gravity model having a high value of adjusted R-squared 82%. 

The empirical findings obtained from the gravity model in this study conform to previous studies. 

For example, the positive and significant estimate of market size measured by GDP and population 

conforms with several studies (Chen and Wall, 2005; Matyas, 2012; Anderson and Yotov, 2016) 

while the studies of Baier and Bergstrand (2007) and Olivero and Yotov (2012) confirmed the 

negative effect of distance and exchange rate in this study. 
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7. Conclusion  

The study examined the impact of BRICS on SA 's trade growth using data from 2000 to 2018. The 

results of the study show that the BRICS CA led to an increase of 0.945% of SA trade growth with 

other BRIC economies. SA's exports to other BRIC economies grew by approximately 14.3% and 

imports from other BRIC economies grew by approximately 13.1% from 2000 to 2018. SA's trade 

with BRIC nations (both exports and imports) have increased at a faster rate when compared to 

SA's trade with other countries, indicating the significance of BRICS. The coefficients from the 

gravity model equation correspond to the expected signs. Therefore, the study findings show that 

there is sufficient evidence to reject the null hypothesis that "there is no statistically significant 

positive impact of BRICS on SA trade growth".  

In terms of the composition of the products that SA trades with other BRICS nations, the study 

found that the challenge is that SA's trade growth with BRICS is based on a low base of 

manufactured goods and finished products constitute a small portion of the country's exports to 

other BRIC economies. The study showed SA GDP and BRIC GDP led to 0.1% and 0.001% 

increase in the SA trade growth, respectively. China and to a lesser extent India were identified as 

very important trading partners for SA and these are some of the world's most populous nations 

(total population of 2.7 billion in 2018). China and India's export to SA compete with the local 

manufacturing sector as they lead to a loss in market share to imported products and reduce the 

production scales. 

8. Recommendations 

The gravity model analysis of the impact of the BRICS cooperation agreement on SA's trade growth 

provided important implications for South Africa’s trade strategy, trade policy and SA-BRIC trade 

relations. The trade complementarity index with India and Russia which is somewhat balanced, but 

the challenge is the complementarity index with Brazil and China which has been declining since 

2014. Therefore, SA should improve its export-oriented trade systems to ensure that the country 

exports to BRICS countries than its currently importing. SA's rich natural resource endowments 

open opportunities to take advantage of the BRICS association by embarking on industrial strategies 

that maximise the backward and forward production linkages with other BRIC economies. 
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A serious challenge facing SA is the structure of trade, whereby our exports to other BRIC 

economies continue to be dominated by low value-added products. SA has revealed comparative 

advantage in predominantly natural resource-based industries such as minerals, stone & glass, raw 

materials, and metal. Therefore, the South African government must work on means to improve 

value addition on its products, which could go a long way in enhancing the country's trade growth 

with other BRIC economies. SA 's export basket to BRIC is mainly dominated by raw material 

exports such as precious metals, aluminium, coal, base metals, and chemical products. An improved 

regulatory framework focusing on mineral beneficiation is required to ensure exporters focus on 

value-added products which will enhance the country's trade growth with other BRIC economies. 
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