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ABSTRACT

THE IMPACT OF RISK ON REGIONAL ECONOMIC INTEGRATION IN THE
SOUTHERN AFRICAN CUSTOMS UNION (SACU)

By

Skhumbuzo S. B. Mlipha

Degree: PhD

Department: Agricultural Economics, Extension and Rural Development
Supervisor: Dr. M. Kalaba

Co-Supervisor: Prof. C.B. Blignaut

The rapid growth otountries that opened their markets to international trade has led to an
increase in the number of Regional Trade Agreements (RPAsymber of ountries have
signed thesagreements with their regional trade partners in order to reap the benefits of free
trade. Such benefits includade stimulation, integrated markets, foreign exchange gains,
and economic growthto name just a few. The main objective of RTAs is to stimulate
bilateral trade by integrating the markets of member states. However, RTAS nloav
achieved the same level of success globally. In some regions around the worblomtra

trade remains low post RTA ratificatioespeciallyin developing countries.

A review ofthe trade literature revealednumber of reasorfer the failure of he regional
economic integration model to stimulating bilateral trade. Such reasons inicladequate
economic policieslack of administrative capacity and infrastructure; protectionist trade
policies political immaturity and instabilityand border isues. Howevegraccording to trade
literature, there is an argumethiat, in recent years, most of these factors have been taken
care of yet intrabloc trade remains low. In a quest to provide more answers for this puzzle,

trade researchers have identified riskich is defined aa situation where there are multiple



possible outcomes (witknown probabilities), but the ultimate outcens not knownas a

possible answer to the lowtra-bloc trade mystery

Risk has also been identified as a key impediment to bilateral, tesgecially between
developing economiesvhere risk is inherent. Howevenvestigations of the traelésk nexus

are still in their infancyand are said to be flawe8uch investigations which have generally
been done in developed countries have focusetth@immpact of one risk event on trade, in
isolation. This approach is inadequate as risk is a fdutensional phenomenon with spill

over effects which require a more holistic approach to explore interdependencies between
seemingly unrelated events. As such, there is still no framework for aggregating thsgk in
trade processes ah economy. This meansetiefore thathe impact of risk on trade is still

not yet fully understood. This also means that conclusions drawn fromris&dstudies
involving developed countries could be misleading for developing coumgesuse of the

differences in underlying economic conditions

This study therefore pursued two main objectives: (1) wevelop a risk aggregation
framework in the form of @omposite risk indexand (2) to determine the impact of risk on
bilateraltrade. In pursuit of the first objective, this studyedthe Southern African Customs
Union (SACU)as a case stuggnddeveloped a framework for quantifying risk. The output

of this framework was a composite risk indicator which measures the levedkoinrian
economy. B construct the composite risk index, this study adapted a framework used to
construct other social indexes e.gthe human development indexenvironmental
sustainability indexand disaster risk index. The results from this exercise showed that the
SACU member states (BotswanBswatinj Lesotho, Namibia,and South Africa) had
different levels of risk, as expectethe results also showed that Lesotho Bsdatinihad
higher rik, whichwasconstant or increadever time. Thismplies that these countries were
less resilient to riskas they were not able to address the risk over, fimabablydue tothe

lack of resources. Botswana, Namibia and South Africa proved to be nsdienteas their

risk decreased over timm pursuitof the second objective, this studygmentedhe gravity
model withthe constructed compositisk index to determine the impact afygregateisk on

bilateral traddlows.



This studyaddressed a number of issues aroundgthgity modelrelated to; specification,

and structural econometric concermsgriculture commodity trade datgom 2000 to 201§

was also preferredover aggregated trade datBrom the resultsit was foundthat imports
increased, though marginally when the incidence of risky events increased. The analysis
showed that a 10 peent increase in risky events in the domestic economy inareagerts

by 0.65 pecent.

This result is probable because risk copttertially disrupt theproduction of goods and
services by domestic producers. As such, domestic producers would be unable to meet
domestic demand antherefore goods would have to be sourced from external markets. On
the export side, risk was found to have quite a substarg@dtiveimpact. A 10 per cent
increase in the incidence of risky events decitbiateral trade bylO per centThis result is
intuitive because risk in the domestic econommyexpected to affect exports more than
imports. This resultwas also expectedoecauseisky events in the domestic economy affect
the production of goods. This meatige exporting country wouldavefewer goods available

to satisfy domestic demand and even fewerefqport. According to the results, aggregate
risk on the importing economy lestb an increase in bilateral trade, whereas it dectease
bilateral trade on the exporting erithis means tht risk is a major impediment for countries
with exportpromoting trade policies.

The policyimplications arethat, SACU member stateseed to build their individual and
collective resilience through effective risk mitigation policies and strategies. S/pEtates

the common revenue po¢CRP) which is a form of risk mitigation, but it needs proper
managementThe CRP has a customs component which compensates Botswana, Eswatini
Lesotho, and Namibia for the trade diverting exploits of South Africdhe bloc There is

also a developmental component which is meant to fdedelopmetal projects The
development componenof the pool needs to be channelled towards infrastructural
development to reduce transportation costs. This needs to be colhledterventions that
build the resilience of domestic producers since risk was found to impede exports. This
would reduce the high dependence on the South Africa ecobypitine other countrieis the
SACU bloc.

Vi
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CHAPTER 1

INTRODUCTION

1.1BACKGROUND

Since the dawn of th21% century, the world has madggnificant progress in overall human
development. Extreme poverty has been significantly redameess to education and health
care has also improvednd there has been substantial progress in promoting gender equality.
However, according to the Unitédations Development Progra@WNDP) (2016), poverty
remains a key challengand by far, SDG1 isthe most important of the Sustainable
Development Goals (SDGs). This is particularly significant when considering that more than
10 per cent othe world popudtion surviveson less than US$ 1.90 per day. This situation is
exacerbated by the fact thaf the people living in poverty, 80 peent of them are in less
developed countries of Sub Saharan Africa and Asia (UNDP, 2016). This is where income
inequalities are either high or widenjngouth unemployment levels are hjgand where
unsustainable consumption and production patterns are pushing fragile ecosystems beyond
their limits. In such situations, the risks associated with macroeconomicilibstabsasters
linked to natural hazardgor example,Cyclone Ida in Mozambiqu@019 environmental
degradationand sociepolitical unrest all have a negative impact on the lives of millions of

people.

Irwin (2008)observed that ever since Adam Smith publishibd Wealth of Nations 1776,

a vast majority of economists have accepted and provided empirical backing to the
postulation that free trade among nations improves overall economic welfare. As such, a
number 6 trade agreements have been ratified on the premise of the positive correlation
betweenregional trade agreementRTAs) and economic growth. Thdoge thereare a
number of examplesof such trade agreements acroise globe and these includethe
European Union (EU), the Association of South East Asian Countries (ASEAN), the
exclusive North Free Trade Agreement (NAFTANd the South American Common Market
(MERCUSOR) to name a few.



In Southern Africa the Suthern African Customs Union (SAQJ), Southern African
development Community (SADCandthe Common Market for East and Southern Africa
(COMESA) are examples of such agreemeftdal-Martin et al (2012)also supported this
argumentstatingthat even though some recent research casts doubt on the robustness of this
relationship, there is a general sense that free trade and regional economic integration have a
positive effect on economic growth, especially for countries with small domestleisar
SACU, which was established in 1910, is the oldest customs union in existence. It is an
economic agreement between South Africa, Botswana, Lesotho, Namibi&savatini
(formerly Swaziland to exchange goods without customs and quantity restrictReiag a
customs unionSACUG&s external t r a thmughpazdmmonyextdrngal h ar m
tariff (CET). SACU is a unique customs union in thabperates a Common Revenue Pool
(CRP) into which all customs, excise and additional duties are paid. Each member state
receives a share from this ppoalculated in terms of a special formula. This trade agreement
has gone through certain modificatiomger the yearsnamely: in1910, 1969 and 2002. For

the most part, these modifications were concerned with the way the agreement was being
administeredand the decisiomaking power of the BLN$now BELN) countries (SACU,

2014; McCarthy, 2003).

Free traé is defined as the absence of tariffs, quotas, or other governmental impediments to
trade It allows each country tepecialse in the goods it can produce cheaply and efficiently
relative to other countrieBaharumshatlet al, 2007) Economicintegration,on the other

hand, isdefined as treaties between nations to reduce potiojrolled barriers to the flow of
goods, servicesgapital and labour, amongst thefconomic integrations viewed as a
vehicle for economic growth and developmehtptigh trade. All such treaties fall within the
scope of Article XXIV, GATT 1994 and the Enabling clause 1979 (WTO, 2014), which
allows for discrimination with regard to goods originating from states outside the trade
arrangement. Members of the trade b#idl enjoy the protection of the Most Favoured
Nation principle (MFN), which forbids discrimination (Snorrason, 2012; Lwanda, 2011).
Some nternational trade economists have been generally unenthusiastic about regjonalism
principally because of the likelihood that preferential trade can cause trade to flow in
inefficient ways,that is, trade diversion. Ideally, trade patterns should be determined by

comparative advantage and not political reasons.



Those economists havelso argued that regionalism has the potential of impeding
multilateral trade liberalizatioms it contravenes the basic MFN principle (Baharumstah
al., 2007). RTAs are a form of regional integration, be it dreaty (regional cooperation),
economic (market integration)or developmental levebnd assuch their discussion can be
approached from any of the thrigents. The discussion of integratipm this studyis from

an economic levellhe reason for the choice is mainly becausantries inSouthern Africa,
like the rest of the developing world, have over the yemrsepted and implementékis
modeli the regional economic integration moddlhis model involves the ratification of
regional trade agreemenaghich may fall intoany of the fdlowing categoriespreferential
trade agreement, free trade agreement, customs union, common market, economandnion
political union. The choice of the level of integration depends on the objectives of the

member countries (Freund & Ornelas, 2010).

Countries ratify RTAs with neighbouring states and with natural trading partmighsthe
aim of reaping the benefits of free trade and regional economic integratierbenefits
include increased productivity and efficiency gained through learning fowmimg and
exploiting economies of scale in productioeducel vulnerability to external shockand
wider markets for participating countries. Other benefits inclfimi®ign exchange gained
from trading with foreign partnersrade stimulationwhich isachieved througlnincreased
supply and demand interplagconomic growthincreased consumer welfar@nd increased
intrabloc trade (Baharumshat al., 2007; Dunn & Multti, 2004).

Givenall the perceived benefits frothe RTAsin place however not all participants in an
economy support the reductiai trade barriers. Removing a trade barrier on a particular
good harbours the risk of losses in market share (due to the influx of competing ,cauls)
income This hurts theinvestas and employees of the domestic industry that produces that
good. The influx of competing goods also exposes the domestic economy to a multitude of
risks for example,volatility in prices, uncertaims in supply due to fluctuations in
productionas well as pds and disease# is primarily for this reason that trade barriers still
exist and one of the reasons thiebal economyras not yet attained free trade (Irwin, 2008).
However, risk has bearcentlyidentified as potently the mainthreat to the suess of the

regional economic integration model, especially is the developing world.



Risk is part of everyday life ants significance is more pronounced in economic units where
decisions, which have a bearing on the productivity and profitability, tavee made
Economic systems are typically complex and as such most of their processes exhibit
attributes that cannot be forecast with absolute accuracy. The obvious implication of this
uncertainty is that many possible outcomes are usually associatedamnyitime chosen
decision or action. Therefore each decision or action is characterized by some level of risk.
This is particularly, because not all possiblesgmuences are equally desirafoschini &
Hennessy200)). Risk is also more important in thertext of developing countries, where
resources are scardeisk is an importanfeature in world trade to the extent thia¢re have

been risk mitigation initiativeby the international trading communigyg. the formation of

WTO and ratification of trad agreementutt, Mihov, & Van Zandt, 2013 Risk, which is

said to be fraught with confusion and controveisynderstood to mean hazard or danger
often leads to uncertain production and consumption patterns. It also reduces investment,
demandand supply endeavoyriBasserious implications for economic welfare and growth.
Also, it is said to be endemic in developioguntries thus, failure to managet and its
negative outcomes can lead to international crises. Given the level and exteeatrational
interdependence, analysing the impact of risk on trading patteesconomces of trading

andthe generaleconomicwelfare of tradinghas never been morelevant(World Economic
Forum[WEF], 2013 Moschini & Hennessy2001 Outreville, 1998; Fischhofét al., 1984).

Risk is essentiallpresent in every sphere of life such that the WEF (2013) has classified risk

into five categories i.e. economic, social, technological, environmental and political.

In recent years, SACUike the rest of the developing woyldas suffered a multitude of
challengesnamely:economici the globalfinancial crisis of 2008political i thexenophobic

attacks in South Africa of 201®nvironmentali the El Nino-induceddroughtof 2015in

Southern Africa and sociali the global Corona viruspandemicof 202Q These disasters

have, in turn, greatlgisrupted economies through loss Idg, income, production capacity,

jobs, and social stability'heyhave destabilised productiamd consumptioplans, leaving a

trail of production and economic | osses. I n
not only affect the activities of the domestic econproyt also those of other trading

partners. In an increasingly interdepentdsorld,onenat i onés f ail ure to ac

is facing can have a ripple effect on the economies of other countries. Therefore, countries



and theirtrade partners are vulnerable to systemic shocks and catastrophic events and their
accompanyingféects (WEF, 2013).

The performance of developing economies has ,deethe most paricharacterised byow
production efficiencylow investment andavingcapacity poorinfrastructual development

and poor formulation and implementatiarf pro-development policiesThis has not only
compromised the development endeavairsleveloping countriesbut it hasalso eroded
their competitiveness in international trade marK&&0, 2012) These characteristics of
developing countries ara reault of risk phenomena whiclis an integral part of such
economiesthat include: high public debt; small, fragile, and fragmented economies; high
illiteracy and unskilled labour; high unemployment and poverty levels; erratic weather
patternsand high dependence tre physical environment; and poor infrastructure.

Until the year 2000however, risk was not included in the list of challenges facing trading
countries in empirical international trade studiest the most part, the emphasis hbgays
been on the impact of the trade agreement on bilateral txéattiriez Zarzoso 2@3; Behar

& Criville, 201Q Freund& Ornelas, 2010Coulibaly & Fontagne, 2009Bhagwatj 2008
Baharumshalet al, 2007 and later on the effect ahe other conditioning variables e.g.
distance andhe bordereffect (Bergstrandet al, 2013;Westerlund& Wilhelmsson, 2011
Melitz, 2007 Anderson& van Wincoop, 2008 Even now, a majority of the reviewed studies
which explore the relationship between trade and risk are done totiext ofdeveloped
counties, for example USA, Japan England, France&;anada)srael andChile (Baas, 2010;
Long, 2008; Bayer &upert, 2004Nitsch & Schumacher, 20D4This is besides the fact that
developing countriearesaid to be riskier and less resilient to riskich has been proven to

be a major impediment to international trade (WEF, 2013).

In international trade, risk is seen as one of the major barriers to growth in bilaterartdade
consequentlyon thegrowth of the economies of most countries in the global econ@my&(
Reuveny, 2010; EconomyWatch, 2020derson & Marcouiller, 2002Unfavourable events

in the trading system introduce uncertainty which may disrupt the free flow of goods and
services between trading partners. The impact of such events has the potential of spilling into
the macro economy of many countries due to theontapt role that international trade plays

in the global economic systefaconomywatch, 201@h & Reuveny, 2010)Since



developing countries are said to be less resilient to risk, it would be conceivable to expect that

their fragile economies would bleet most impacted by unfavourable events.

According toChavas (2004)the economics of risk has been a fascinating area of enquiry
primarily because there is hardly a situation where economic decisions are made with perfect
certanty. There is no sector dife which is immune to risk, be lbusinesshealth or the
environment. As the debate on international trade rages on, economists still differ on the real
benefits of international trade. On the one hand, the increase in the export market is highly
bendicial to an economy bubn the other handhe increase in imports can be a threat to the
economy due to the risks associated with international trade. It has been the worry of the
policy makers to strike the right balance between free trade and resg{&conomywatch,

2010)

Until the risk can be quantified and measuradd its impact on trade understood and
managed, with the objective of helping developing countries build their resilience and exploit
their comparative advantage, then trade will aemskewed towards more developed
countries within trade blocs. This stydigerefore seeks to make a contribution to the body

of knowledge, by quantifying risk and measuring its impact on bilateral trade.

1.2RESEARCH PROBLEM AND MOTIVATION

One of the keyiindings of studies on RTAs is that bilateral trade in trade blocs is low (and
even lower in Soutdbouth RTAs) which implies small welfare gains of economic
integration for developing countries (Hosny, 2013; Coulibaly & Fontagne 2009; Mayda &
Steinberg2009; Schiff & Winters, 2003 Anderson, & Marcouiller, 2002). The SACU trade
bloc is no exceptignthere is lowintra-bloc trade and members hawaver the years
struggled to reach the 30 peent mark for both imports and exports within the SACU
market.This means a bulk of their goods come fr@nd are sold outside the union (SACU,
2012). Figure 1.1 shows the destination of SACU exports over-gganperiodAfrica, Asia

and Europe are the principal destinatidor SACU exports. They account for 274 and 22
percent, respectivelyof total exportsand28, 24 and 19 per cent of total impofitsra



SACU imports account for onl{3 per cent (Figure 1.2yhile intra SACU exports account

for 14 per cenbver the same period
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Figure 1.1: Destination of SACU exports from 20092019

Source: Calculated from SACU Databd2618.

This situation goes against trade theory, as the expectation is that the SACU market should be

the prime destination for exports and origin of imports for the SACU member states. Even

though developing countries tend not to be natural trading partners thesr small, similar

economies endowed with similar factors of production, SACU is an exception. It has

different economiesyith dissimilar factors of production and shoutderefore be able to

exploit economies of scale and realise gains from frada e t o t he

comparative advantage (Behar & Criville, 2010; Egger & Larch, 2008).

Hecksc

A number of possible explanations for the low trade volumee theen forwarded. They

include: lack of administrative capacity, infrastructure; presence of protectionist trade

policies; politically immaturity and instability (Mayda & Steinberg, 2009; Longo & Sekkat,

2004). Howeverin the last 20 years, political conflicts and protectionist trameips (trade

barriers) have declinedconomic growth is more robysind economic management,



governance and political stability have improyveet intrabloc trade still remains IowECA,
2013; Behar & Criville, 2010; Elva & Behar, 2008; Carrerdd£20Niemer & Cao, 2004).
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Figure 1.2: Origin of SACU imports from 2009-2019

Source: Calculated from SACU Databd2618.

This implies that there are other underlying and not well researched ohstackesample,

risk (economic, socialtechnological, environmental and politizalwhich prevent the
member states from taking advantage of the trade agreensamdré¢y, 2013; ECA, 2013;
AGI, 2012; WDR, 2009; Elva & Behar, 2008; Carrere, 2004, Wiemer & Cao, 2004;

Anderson& Marcouiller, 2002).

Risk has been identified as a possible explanafor the low intrebloc trade;a key
impediment tobilateraltrade (Oh & Reuveny, 2010; Long, 2008; Mirza & Verdier, 2008;
Nitsch & Schumacher, 2004; Anderson & Marcouiller, 2002; F8601; Li & Sacko, 2000).
However the risktrade literature provides no firnconclusive evidence on the quantitative
importanceof risk as an impediment to bilateral trade flows, especially from a Sauith
RTA perspective (Gunning, 2008). Theerature only provides empirical evidence on the
impact of individual risksi.e. political (armed conflict, civil war, terrorismcorruption,

imperfect contract enforcement, and political instaBilignvironmentaldarthquakes



drough); economic (iflation; inequality; social (narginalsation and social exclusiyn
within a combination of NortiNorth and NorthSouth RTAs(Borodin, & Strokov, 2014
Keshket al, 2010;0h & Reuveny, 2010; Long, 2008; Li & Sacko, 2000; Fosu, 2001; Nitsch
& Schumacher2004; Mirza & Verdier, 2008Holzmannet al, 2003.

However risky events are rarely experienced in isolatibiat is,they are usually the result of
other risky eventsaand or lead to other risky events (Luckmann, 2015; Jovambat, 2012;

Oh & Reuveny, 2010). These interrelated risk dimens{@esnomic, social, technological,
environmental and politicalrequire a new approach to rigkalysis thawill successfully
tackle the challenges posed by integrating data from different risk soutoes single
analytical measure There is a need for a more holistic approach to risk identification,
assessment and management. The analysis has to explore interdependenciescued spill
effects between events that initiate impact flows between othenwiselated events
(Luckmann, 2015; Jovanovet al, 2012). Thereforghe practice of analysing the effect of
risky events on trade in isolation, may lead to misleading conclusismgo the spitbver
effect of risk asmaythe reliance on empirical results doneNarth-North (NN) and North
South (NS) RTAdue to differences in underlying economic factfvlayda & Steinberg,
2009)

Given the numerous risks facing countries in Scalith RTAs, there is a need for a
framewok that will identify, quantify and aggregatthe major risks in a SoutBouth (SS)
regional trade bloc. It is after all in such a setting where the problem is magnified because
according to the IMF (2014) developing countries are less resilient to ridkaem
characteristically riskielSACU, being the oldest customs uniand with a good mixture of
developing countriegwith lower and uppemiddle income economig$ in a part of the

world where regional integration has not been successful, is a geedtcay to understand

the impact of risk on bilateral trade.

The study addresses the following research questions:

f What is the level of intrsbloc trade betweeilorth-North, North-South and South-
South?
What is the level of risk in the SACU memlstates?

What is the impact of risk on bilateral trade?



1.30BJECTIVES

This study seeks to determine the impact of risk on regional economic integration within the
SACU trade bloc. However, to assess such impact requires the quantification of risk through
a risk measure (index)and then determine its impact on bilateral trade. Therefore, the
achievement of the main objective will depend on the attainment of the following specific

objectives, namely to

determine intrébloc trade betweendith-North, North-Southand ®uth-SouthRTAs
develop a frameworto quantify risk
construct a composite risk index

determine the level of risk in the SACU member states

® a0 T p

determine the impact of risk on SACU bilateral trade flows

1.4HYPOTHESES

In this study, he following hypothesesere tested.

i.  North-North and North-South RTAs have higher intrloc trade compared to SS
RTAs
According toBaldwin and Seghezza (201@gveloped countries are expected to trade more
compared tdess developedountriesdue toa number of rasondlike the following higher
demand and supply capacitielatively higher disposable incoméiverse tastes and
preferences and a higher resources base. All these trade shifters are in abundance in
developed countries. By defauRTAs between developed countries are expected to trade

more than those constituted thgvelopng countries.

ii.  The risk in therelatively less developedcountriesis higher than irmore developed
countriesn SACU
This study postulates thatesothoand Eswatini are riskier thanBotswana Namibia and
South Africa. This is becaudéswatini and Lesotho arnewermiddle income economies
which areless resiliento shocksbecause of low asset bas@hey also havéow average
growth ratesand high fraction ofheir population livingin poverty; low capital
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accumulation;lack of clear investment policies; poor infrastructustow productivity
growth; and poor economic diversitit. may be because of these reasons that they have been
unable to fully exploitheir comparative advantage in production and tratlereforethese
lower-middle incomeeconomies are relatively more vulnerable to the consequences of risky
events (Noy, 2009; Raddatz, 2007). According to risk literature, less diversifiddless
devebped economies are less resilient to risk, aherefore riskier. Since the BLN
countries have smalleandless diversified economigthey should have a higher ristade

correlation.

iii. Risk is negatively related to the volume of trade betwswkateral trade partners in
SACU.
The volume of trade between any two trading partners will be reduced if there is any
substantial downside risk involve@©h & Reuveny, 2010 These risks which include
economic downturnsrecurring unfavourakel or extremeaveather conditionsand escalating
poverty and ineffectiveness of any of the institutions involved in trade facilitation, have the
potential to decrease trade volumes between trading parezsrding to Long (2008),
rational expectations by firms aralgect to error due to the uncertainty that surrounds risky
events. It is expected that since edsk factor is negatively correlated to the voluaidrade
between trade partnetisen aggregate risk will be negatively correlated to trade depending
on the weight attached to each factor.

1.5METHODOLOGY AND DATA

1.5.1 Methodology

Due to its proven track record in traddated research, in terms of fitting the data well,
accuracy in approximating bilateral trade flows; and empirical robustness, the gravity model
was used in this studfacchetteet al, 2012; Anderson, 2011; Silva & Tenreyro, 200B)e

model was augmented to control for other conditioning variables which impede or encourage

trade. The conditioning variables includ&oss Domestic Product (GDP) per capita of the
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importing and exporting country. This controls for the economic size of the trading partners.
A number of variables were used to capture trade costs in bilateral drattéese include
distance (whichg a proxyfor transport costs), dummies for landlocked countries, contiguity,
common language, and common colonial history (these dummy variables control for
transport and search costs). The gravity model hypothesises that trade between two trade
partnerswill increase with their economic size and diminish with transport and search costs
(Tansey & Touray, 2010).

The analysis involves the use of the panel data techaiggiandom effects estimatiomith

a random interceptising the method of Poisson Pseudaximum Likelihood (PPML)and
homoskedastic standard errors. Firstly, the usbegbanel datdechniquecontrols for a wide
variety of country heterogeneity (Westerlund & Wilhelmsson, 2011). Secondly, the use of
random effectsestimationcontrols for Multilateral Resistance Terms, an account for the
relative attractiveness of origofestination pairs in trade flows (Feenstra, 20035tly, the
PPML methodology allows for the gravity model to be estimated in lewéish is a natural

way of dealing with zero values of the dependent variabkit is alsoconsistent in the
presence of heteroskedasticity (Westerlund and Wilhelmsson, 2011; Santos Silva &
Tenreyro, 2006)The Ordinary Least Squares (OLS), Feasible Gdized Least Squares
(FGLS) and Maximum Likelihood (MLE) estimation methods served as robustness checks.
The analysis was done 8TATA 12@Risk 7.6andMicrosoftExcel

This study dealt with risk in the following categoriezonomic, social, technological and
environmental which, according to WEF (2012¥orm partof the five that encompass all
risks. Political risk was excluded frothe analysis because it coveissues that may be
sensitive or nonquantifiable Such issug include quality of institutions, corruption,
socioeconomic policies that fuel public discontent, and an incompetent bureaucracy for which
datamay not bereadily available or accura{®h & Reuveny (2010), From the chosen risk
categories, the following variablegere used to construct the risk factimdices: economic
growth and inflation (economic risk); poverty and unemployment (societal risk); rainfall and
temperature (environmental riskgnd theroad and telephone line networks (technological
risk). The variables were chosen due to the availability of, da&r appropriateness in
explaining the risky aspects of the different factarsd because they are major indicators in

the different categorieéccording to Scrivens and lasiello (2016ata availability and
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appropriateness are crucial aspects when deciding what indicators to use to construct an

index.

This not only captured the effect of the different dimensions of Iiskalso provided more
information on the interplay between regional trade and risk. The rationale behind this
approach is that risky events are rarely experienced in isgltiey are usually the result of
other risky eventsand lead to other risky ents. Thereforethe practice of analysing their
effect in isolation may lead to misleading conclusidr®ge novelty of this study is on the use

of a composite risk indekx augmentingthe gravity modelto capture the impact of four
different riskdimensiamson bilateral trade flows. This approach will better predict the impact

of risk on trade flows, as it quantifies risks in multiple different dimensions of the economy.

1.5.2 Data and Data Sources

This study used secondary data fr@®00 to 2018 and itcovered trade irthe following
agricultural commoditiegwith HS classificationwithin SACU: sugar (L707), maize (009,

Beef 0201), live cattle 010229, rice (L006, wheat {001), milk (0401), potatoes {707,

apple and pear0B808, citrus 0805, tea (0902, sorghum 1007, fish (0301, tomatoes
(0702, Cabbages(704, beans 70820, banana{03, grapes {806, soybeans1201),

and groundnutsl@02?. The commodity trade data used for the analysis was obtained from a

number of sourceshichinclude

SACU Database,International Trade Centre (ITC)}JN COMTRADE, World Bank,
International Monetary Fund (IMF), Food and Agriculture Organization (FAO), World Trade
Organization (WTO).

Data on GDP, GDP per capita, inflation and infrastructure was souaradte World Bank

and IMF database. Distance data was sourteth the French Research Centre in
International Economics (CEPII) database. Data on RTA membership was sourced from the
WTO database. Weather data (rainfall and temperature) was sourced &dRotdwana
Department of Meteorological Services; Lesotho Meteorological Services; Namibia
Meteorological Service; South African Weather Service; Eswatini Meteorological Services;

as well as HarvestChoice.
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1.6 CONTRIBUTION

The contribution of the study ta/ofold:

i.  Methodological contribution
The first contribution of the study is the construction of a composite jndaxgh quantifies
and measures aggregated risk in an economy. The risk index was used to quantify the level of
risk in the domestieconomy with the view of determining the impact of the aggregate risk

on bilateral trade flows.

The variables of individual risk dimensions were also used in an augmented gravity
framework to determine the effect of the different types of risk factors on bilateds
flows. By determining the impact of individual risk dimensions and aggregate risk on

bilateraltrade, this studiasthe potentialto helpsolve the mystery of low intrbloc trade.

ii.  Literature contribution
The second contribution of the study was to empiricayimatethe impact of risk on
bilateral trade in &outh-South RTA setting. This is a relatively new route in empirical
research and it still has not been fully explored. Compared to developed riesint
developing countries are expected to be the most affected by risky events due to their low
resilience and inherently risky nature. As sutiere is a need to empirically determine the
impact of risk on trade in the setting @Bouth-South RTA. Thisis because the results from
North-South and North-North RTAs were said to be potentially misleading. Thereftirere
is a need to address this gap in the research literature by empirically investigating the impact
of risk on intrabloc trade. With the deeloping world being characterised by high risk (IMF,

2014) and low intrdbloc trade volumes, such a study is long overdue.
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1.7 ORGANISATION

This thesis consists of six chapteosganised as followsThe first chapterprovides
background andcontext and he second chapter provides a review of literature on
international, regional economic integration and s@donomic trends iSACU. It further
attempts to embed the study in the body of international trade literature. The third chapter
provides a review of the literature on the riskde interaction. It seeks to define and describe
risk in the context of regional bilaterttade forthe purpose®f this study Chapter four
provides the conceptual and theoretical frameworks of the methods of analysis. It also
presents the construction of the composite risk index which is then used to augment the
gravity model of trade. Chapter five presents thpaat of risk on bilateral trade flows in
SACU. The results from this chapter were published in the jourmaeweélopment Southern
Africa (DSA) in February, 2019. Chapter six provides a summary, concludes and presents

policy recommendations.
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CHAPTER 2
A DYNAMIC EVOLUTION OF INTERNATIONAL TRADE

2.1 INTRODUCTION

Trade economistghe world ovey generally agree that free trade is beneficial. They only
differ on how trading countries should make the transition from taaffd nontariff
restrictions to free trade. The three available approaches todceare unilateral, bilateral

and multilateral trade reform. Multilateralism is viewed as the desired outcome, but it is
relatively harder to achieve. On the other hand, redism, a form of bilateral trade
facilitation, which is arguably a more feasible outcome, was initially not favoured by
economists (Irwin, 2008; Moser & Rose, 2014). Howesarce the 199Q0gegionalismhas
emerged as the vehicle of choice towards multilateral trade for many countries. Academics
and policymakers generally agree that regional cooperation schemes in trade, especially
among developing countrieS$RTAS), area means not only to attain the oiate goal, free

trade, but also more immediate domestic goals of regional economic stability and
development (Bhagwati, 2008; Whall&y998).

This chapter contextuaés this study within the existing body of international trade
literature. This is done biyrst reviewing the literature on international trade in general, and
then specifically on regional economic integration. The importance of this chapter is that it
identifies the founding principles of international trade which are important in detegminin
the level of transgression by economlayers in global trade. It also highlights the different
areas where WTO members may be vulnerable to different risky phendiniemther traces

the route which members of the WTO, especially developmgtries, have taken as they
navigate the global trade areraghlightingthe objectives of the architects of international
trade regulationsFinally, it also shows how members &S RTAs (specifically SACU

members) have interpreted and implementedethegulations.
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This chapter is divided intoixs different but interrelated aspectshamely: origins of
international trade; regional economic integrati®ifAs; characteristics andmpact of

RTAs; and finallythe Southern AfricacCustoms Union

2.2 THE GATT/WTO AND INTERNATIONAL TRADE

The origins of formalised international trade can be traced back to an era of global economic
turmoil just after World War liwhenthe General Agreement on Tariffs and Trade (GATT)
was founded.lt substantiallyreduced the tariff barriers on manufactured goods in the
industrial countries fronover 40 pecent to less tha# four percent(lrwin, 2008).Arguably,
theGATTG6s biggest achievement has to be the
Round (19861994) which not only substantially reduced trade tarifist also led to the
creation of theWTO in 1995. The agenda of the WTO/GATT has been to promote;trade
reduce barriers to trade through rounds of trade;tafks provide glatformfor settling trade
disputes (Dutet al, 2013).

One of the founithg principles of the WTO is nediscriminatory tradebut it has special
provisions that allow member countries to negotiate discriminatory agreements on trade
amongst each other (Lwandd&12; Irwin, 2008; Konishet al., 2003).The GATT provides

two qualified exceptions to thdost Favoured NationFN) rule:

a) The Enabling Clause, whichllows for less developed countries to enter into free
trade agreements (FTAs) under less stringemnditions than their developed
counterparts (WTO, 2014; Lwanda, 2011).

b) Article XXIV of GATT which lays down the modalities under which a limited
number of WTO members can come together and agree to liberalise trade amongst
themselves in discriminatory mannefWTO, 2014; Lwanda, 2011).
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2.3 REGIONAL ECONOMIC INTEGRATION

According to Chingono and Nakana (2008), the lack of clarity and consensus on the guiding
paradigm for regional integration and how to achieveist perhaps one of the key
explanatory factors for limited progress. They argue thatébemal integration discourse
assumes that neighbouring countries that have similar economic;pstitical and security
problems may benefit from integrating their econonbesause this creates a situation of
mutual interdependence and development. Alsountries may need regional integration
arrangements even if they do not have similar problems. Regional integration creates larger
economic spaces and allows feconones of scale, which may increase efficiency,
competitivenessand growth.This is a regional phenomenon where members of a RTA
impose lower tariffs on goods from member countries than on those produced outside the
trade bloc. A defining characteristic is thidtese countries have geographical proximity,and
therefore called aregional trade agreeme(Ranagariya, 2000; Snorrason, 20I)ere are

three main approaches to regional economic integration, namegjonal cooperation,

market integrationand development integration (Freund, 2000; Mis2600.

2.4 REGIONAL TRADE AGREEMENTS (RTAS)

Agreements between countries about foreign trade policy have long been a key feature of the
international political economyand among the most important agreements of this sort are
RTAs (Mansfield & Milner, 2014)Theseare crucial parts of the current multilateral trading
system.The RTAs are generally arrangements among countries whereby members engage in
trade at reduced riff rates. Such benefits do not extend to smembersand are usually
accompanied by a dismantling of quantitative restrictions as Watlarrangements may be
partial or totalwith respect to the extent of duty reduction or commodity coverage. REAs ar
designed to foster economic integration between member states by improving and stabilizing
the access that each member Neady alt RTAstatee ot h
regional treaties between nations to reduce or eliminate goliggsed trde barriers
(Snorrason, 2012; Roy, 2010).

18



RTAs are a broad class of international agreements which incRidderential Trade
Agreements (PTASs), Free Trade Agreements (FTAs), Customs Union, Common lVemkets
Economic Unions (Mansfield & Milner, 2014According to Bhagwati (2008most existing
bilateral arrangements take the form of FloA®ther limited scope agreements, and {eaa

10 percent can be considered to be fully fledged customs unions. Faethin{2012) argue

that this is due to the political viability of FTAs compared to customs unants thatthe
political viability of FTAs depends on the degree of income inequality. They also argue that
if income inequality is sufficiently small, an FTA raswelfare relative to a customs union

for the member countries.

RTAs are classified into these different categories depending on the level of integration
between the member countri€rmal RTAs may cover a spectrum of arrangements, from
small margins ofariff preference to full scale economic integration. All RTAs fall within the
scope of GATT 1994 Article XXIV (Snorrason, 201Zhey can take either one of these four
types which are generally considered to represent a progression, with eachelenesdenting

a movement towards free trade.

I.  Preferential Trade Agreements (PTAShis is a union of countries where mieeis
impose lower trade barriers on goods produced within the union. There is some
flexibility for each member on the extent of theffaleduction Pomfret, 2005k

ii. Free Trade Area(FTA): This is a situation wherein internal trade barriers are
removed between members, but eagtintry retains their individual external tariffs to
trade with noaAmembers (Roy, 2010)or example,SADC. According to Krishna
(2005), FTAs are not as liberalising as the name would suggest. They have hidden
protection in the form of rules of origin @), which create what looks like tariffs on
imported intermediate inpytand affect the price of domestigathade inputs as well
(Dirar, 2009).

iii. Customs UniongCUs): Trade barriers between members are eliminated and trade
policies are harmonised through a common external tariff (CET). The CET is
characteristic of CUs (Roy, 201Gpr example, SACUANnother important distinction
between FTAs and CUs is the extent of the role of rules of origin (RoO).

In either preferential regime, RoO are restrictions on the preferential treatment of

goods which are not produced or significantly transformed byrab®ecountry
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(Roy, 2010). RoO have a greater relevance in the context of FTAs due to the potential
to act as an additional trade barri@ustomUnions raise social welfare relative to
FTAsin member countriefKrueger, 1999; Krishna, 2005)

The firstthree types of integration are termed shallow integration in the economic literature

and gart fromthesetypes, there isalso deeper integratiomharactesed by the following
(Ornelas, 2007)

iv.

Vi.

2.5

Common marketA common market includes all the aspects o€CHd. It takes
integration a step further by permitting the free movement of goods, services, labour,
and capital among member nations. In this type of integration, factor as well as
product markets are integea for example, th&uropean UniorfEU) (Rossoret al,

1996).

Economic UnionFrom a common market, members can integrate even deager
form an economic union. Member countries havehsrmonse or unify their
monetary and fiscal policies (Sheet981; Salvatore, 2004). This is the most
advanced type of economic integration.

Political Union (Complete Economic UnionThis is the final stage of economic
integration. At this stage the integrated economic units have no or limited control over
their eomnomic policy. This stage is characterized by full monetary policy and
complete or neacomplete fiscal policyharmongation (Salvatore, 2004).The
economic theory has it thahs economic integration increases, the barriers of trade

between markets diminish.

CHARACTERISTICS OF R EGIONAL TRADE AGREEMENTS

The following section presents the characteristics of RTAs in the international trade arena. A

number of RTAs were studied thithe objective of getting an understanding of the dynamics

of the different typesf RTAsin force.RTAs are classified into three major categories based

on whether the signatories are develomVeloping or amix of the two. The signatories of

such RTAscome together and agree to liberalise trade amahgstin a discriminatory
manner as outlined iArticle XXIV of GATT.
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i.  North-North NN) RTAs
These types of agreements tend to yield large trade flows because of scale economies and
product differentiation (Mayda & Steinberg, 2009heseare trade agreements that are
ratified by developed countriefor example Japan Australia Canada Israel Developed
countries have char act er i gdatiomtlsis furtheaunderjnessr e r i s
the classification of developed countries as more natural trading partners than developing
countries. According to Baier and Bergstrand @0@he classification of NN countries as
more natural trading partners is because they tend to be larger and more similar in economic
size. This means they arherefore able to fully exploit economies of scale. Developed
countries also tend to have widefferences in their relative factor endowmerisd as such
their trade agreements l ead to trade <creat
advantage. NN trade is characterised by imperfectly competitive ; fireadising scale
economiesand sellingdifferentiated products. This type of trade tends tonb-industry
trade and constitutes a larger proportion of trade between developed co(ibgges &
Larch, 2008).

ii.  North-South NS RTAsS
NS agreements are expected to yield large trade flows because of big differences in relative
factor endowments (Mayda & Steinberg, 200%hese are trade agreements between
developed and developing countriter examplethe North American Free Trade Agreemh
(NAFTA), which consists of USA, Canada and Mexitchas been argued than general,
NS trade agreements bring about better gains on implementation than SS agreements.
Intuitively, this is because NS agreements generally incorporate economies with different
technological capabilities and factor proportions,dnérefore the potential gains are usually
greater. Furthermore, much of the trade between developed and developing countries, or NS,
continue to be the intendustry trade. According to the Heckscl@lin and monopolistic
competition models, the share of intedusty trade in total trade is expected to be larger
when there are big differences in factor endowments, as is usually the case with NS trade
(Pant & Paul, 2018).
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NS RTAsoffer developing countries larger market accessl are more likely to produce
efficiency gains.They are also said to be the most likely to result in tangible gains for
developing countries as compared to SS RTAs. This is on thethasthey significantly
minimise trade diversion costs and also maximise the gains from policy creddmigyf the

key conditions in attracting investment inflo®&ehar & Criville, 2010). However, although
the main rationale of developing countries seeking a ¥potlth trade agreement is to secure
market access, it is often the case that Southern cesigiin little access in practice (Cieslik

& Hagemejer, 2009)Further notd is that NS agreements impose restrictive RoOs for
particular sectorsfor example,agriculture and that deprive developing countries of the

perceivedncreased market access.

iii.  SouthSouth 63 RTAs
The differential and more favourable treatment reciprocity and fuller participation of
developing countries decision of 28 November 102®@mmonly referredo as the Enabling
Clause, is a legal alternative tthe MFN rule. It allows for developed countries to
discriminate in favour of less developed countries and also provides the legal framework for
developingcountries to enter int6TAs under less stringent conditions than their developed
counterparts (WT(2014 Lwandag 2011).

SS RTAs are regional trade agreements ratified between developing codatressample,
SACU (Cernat, 2001). SSTA members typically set up a single vatagded rule applicable

to all productsand theSS trade is characterised ioyer-industry trade. Inter industry trade
refers to theype oftradewhere developing countries expaonbstly primary goods such as
minerals and import manufactured goods such as cars (Pant & Paul, 2d&).ding to
Behar and Criville (2010)SSagreements can address a larger number of trade barriers and
promote bilateral trade to a greater extent comparétBtandNN agreements. However, the

authorsobserve thaBSRTAs do not trade as much as they should.

In trying to explain this observatipiMayda and Steinberg (2009) argue that the two main
drivers of international trade are comparative advantage and economies of scale. Along both
dimensions, they note that developing countries are expected to trade little with each other.

This is primarilybecausdow-income countries tend to have similar relative factors supplies;
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therefore the incentive to trade with each other is smaller than it is for dissimilar countries.
Developing countries also tend to specialise in sectors that do not exhibit economies of scale,

in particular, lowend manufacturing industries. In support of thisesbation, Behar and
Crivill e, (2010) argue that | ow income count
of factors of production. They are economically smaller and usually have a poor network of

road infrastructurehence higher transport cost3hey, therefore have a lesser possibility of

realising the gains from traddased on comparative advantage and exploiting scale

economies withirsStrade blocs.

2.6 REGIONAL TRADE AGREEMENTS IN WORLD TRADE

A major feature of the world trading systesince the early 1990kas been the proliferation

of RTAs. As seen in Figure 2.1, the number of RTAs ratified and notified to the WTO has
increased exponentially from about 2% 1990 to about 481 in 2019and these are
agreements that are in force. Tromywer trade in both goods and services. Interestingly, there
are now questions whether RTAs truly promote economic development as first argued by its
proponentsThese questions steffom the lack of concrete evidence on whether RTAs really
increase intraegional trade (Kagochi & Durmaz, 2018; Pant & Paul, 2018). However, this
doubt has not affected the increase in the number of trade agreements being rectified. There
has beengenerally a higher proportion of trade agreements covering trade in goods than
trade in services. Interestingly, there are namtveregional trade agreemenRTAS) than
thosenotified tothe WTO (as shown ifrigure 2.). Ideally, RTAs have to be notified (or
registered) to the WTO upon ratification. Howeaacording to the WT@2013) thenormal

trend among developing countriesso notify the WTO of their agreemeatnumber of years

into its existence and SACUis a classic example. It was established in 1810wvas only
notified to the WTO in 2007. RTAs between developedantaes on the other handisually

come into force in the same year they are notified to the Vér@ the following year (see
Table 2.1).

According to the WTO (2019), a total of 22 countries have applied to join the WTO, which

means the number of RTAs will increase in the foreseeable future. As the number of RTAs
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(notified or not) in the world continue to increase from one year to the thext level of
integration and sophistication continue to deepen and increase. From the 301 RTAs covering
trade in goods, about 46 are between developing countries, formed under the Enabling
Clause; while 255 are a combination of developed and develapungries, formed under
Article XXIV of GATT (WTO, 2019).
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Figure 2. 1: Proliferation of RTAs in world trade, 1990-2019

Source: WTO Secretari§?019)

Figure 2.2 shows the inttzloc trade between countries who are signatories of the different
RTAs. The NAFTA had the highest intraloc trade between 1990 and 20Hbwever,
between 2010 and 2017,the AsiaPacific Trade Agreement (APTAyhich is a trade
agreement between Bangladesh, China, India, Republic of Korea, Lao PDR, and Sri Lanka
took top spatThe APTAwas boosted by the trade exploits of China and amasngst the
leading regions in intrlloc tradein 2017. Third on the list of top traddssthe ASEAN Free

Trade Area (AFTA)The AFTAIs a trade agreement between Brunei, Indonesia, Malaysia,

thePhilippines, Singapore, Thailand, Vietnam, Laos, Myanmar and Cambodia.

24



Table 2.1: Examples of RTAs in world trade

RTA Type Date of Notification Date of | Status
Notification entry into
force
Australia - New Zealand Closer FTA 1983 GATT Art. 1983 In
Economic Relations Trade XXIV Force
Agreement (ANZCERTA)
Asia Pacific Trade Agreement PSA & | 1976 Enabling Clause| 1976 In
(APTA) EIA Force
ASEAN Free Trade Area (AFTA) FTA 1992 Enabling Clause| 1993 In
Force
Caribbean Community and Cu 1974 GATT Atrt. 1973 In
Common Market (CARICOM) XXIV Force
East African Community (EAC) Cu 2000 Enabling Clause| 2000 In
Force
European FreeTrade Association FTA 1959 GATT Art. 1960 In
(EFTA) XXIV Force
Southern Common Market Cu 1991 Enabling Clause| 1991 In
(MERCOSUR) Force
North American Free Trade FTA 1993 GATT Art. 1994 In
Agreement (NAFTA) XXIV Force
SACU Cu 2007 GATT Atrt. 1910 In
XXIV Force

Source: World Trade Organization (WT(019.

On the lower part of the trade scale is where3A&U is found. The agreement between
Botswana, Eswatini, Lesotho, Namibia and South Africa had the third lowesbliatr&rade

in the time under review. The Caribbean Community (CARICOMbhich is a trade
agreement between Antigua and Barbuda, the Bahamadadbs, Belize, Dominica,
Grenada, Guyana, Haiti, Jamaica, Montserrat, Saint Kitts and Nevis, Saint Lucia, Saint
Vincent and the Grenadines, Suriname, and Trinidad and Tobago, is also among the regions
with lower levels of intrebloc trade.The East Afrian Community (EAC) is a regional
intergovernmentabrganizationwith 6 signatoriesBurundi, Kenya, Rwanda, South Sudan,
Tanzania, and Ugand&his organizationhad the lowest intrlaloc trade in the period under
review. Figure 2.2 proves the conclusion made by a number of researchers (Pant & Paul,
2018; Behar & Criville, 2010; Mayda & Steinberg, 2009) B8R TAs have lower levels of

trade as compared MN andNS RTAs.
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Figure 2.2: Intra -bloc trade in selected RTAs, 199Q017

Source: Calculated from Comtrade Datab#2618).

Figure 2.3 shows intraaade between selected countries which are signatories of regional
trade agreements. The blaciloured shapes represent bilateral tragéveen developed
countries that is,NN tradefor example, Canada and UAuystralia and New Zealandhe

United Kingdom and Germany. As expected, NN trade is on the higher end of theaidéa
scale.The NN trade blocs had the most intrade in the peod between1990 and 2019
compared to most of the green and-cetbured shaped. According to Pant and Paul (2018),
developing countries are able to fully exploit economies of scale due to their larger and more

similar economies.

The greercoloured shapesepreseniNS trade that is, Australisand Malaysia; Canada and
Mexico; Switzerland and China; New Zealand and Kofdss trade depicted inFigure 2.3

has the largest range of the three classes of RTAs. This may be due to the differences in size
and economic development between the trading ,painieh are greatest in this category of

RTAs, that is,SwitzerlandChina, Canad&lexico and AustralidMalaysa.
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Source: Calculated from Comtrade Datab#2618.

The redcoloured shapes represeéd® trade and they had the lowest bilateral trade in the
period under review. They also had the lowest range between high and low trade between any
pair. This may also be an issue of the marginal differences in economic size between the
trading pairs. Bilateral tde between SACU countries is represented by this colour tmde
example South Africa and Botswana, South Africa and Namibia. Other SS examples shown

include Argentina and Brazil, Cambodia and India, as well as Kenya and Tanzania.

2.7 THE SOUTHERN AFRICAN CUSTOMS UNION (SACU)

SACU is the oldest customs union in the worgtablished in 1910. It is a single customs
territory and has a common external customs tariff (CET). It consists of five members
namely:BotswanaEswatiniLesotho, Namibia, and Soulffrica. SACU operates a Common

Revenue Pool (CRP) into which all custoresgise and additional duties are paid. Each
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member state receives a share from this pool, calculated in terms of the Revenue Sharing
Formula (RSF). Goods grown, produgced manufactured in the Common Customs Area are
traded freely among the member stafese of customs duties and quantitative restrictions.
The CRP can be seen as some form of risk mitigation. The pool has a customs component
which compensateBotswana, Bwatini Lesotho, and Namibi8ELN, formerly BLNS) for

the trade diverting exploits of South Africa. There is also a developmental component which
is meant to fund capital projects (SACU, 2014ayer the yearsSACU has gone through
significant changes in its objectives and overall outldnk the mosimportantoneswere

those made in 2002. This was after South Africa was democratised. These changes included
SACU being notified to the WTO in 200in terms ofArticle XXIV of GATT 1994 (SACU,

2007). The 2002 Agreement also spells out a new RSF and an institutional framework for the

administration of the union (Ngalawa, 2013).

For most of SACU historythe BELN countrieshave used a common currency, the South
African Rand. The Rand Monetary Agreement (RMA), signed in 1974, formalised the use of
the South African Rand as the only legal tender in the region. Botswana pulled othifom
agreementin 1975. Each memberof the agreements has their owsurrency. Lesotho,
Namibia, Eswatiniand South Africa, however, are members of a Common Monetary Area
(CMA) (Kirk & Stern, 2005; Ngalawa, 2013; SACU, 2014bhe WTO does not have rules
that specify how customs revenue a custos union should be divided among member
states. It is up to members to decide whether to link tariff revenue to the state of final
destination of imported goods, or follow another type of arrangement. In SAGpecial
revenuesharing formula applies. SACU receipts for each member are calculated from a
customs componenan excise componerdand a development component (Erasmus, 2014).

An important implication of the 2002 RSF is that the volatility of the temponents of the
CRP1 customsrevenue and excise collectionss different. South Africa and thBELN
countriesderive the largest proportion of thaiespectiveSACU revenue from different
components of the CRM canthereforebe inferred that the two are also different in their
vulnerability to global business cycles transmitted through the SACU revenue. Customs
revenue, a component of the CRP from which BN countries get the largest share of
their SACU revenues, is susceptible togka volatility, depending on business cycles in

SACUGs major trading partners, while excise
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Stern, 2005)Kirk and Stern (2005) observed thaetrevised 2002 RSF eliminates the risk
that South Africa couldend up paying out to BLN more than the value of the common
revenue pool. A key characteristic of the revised formula is thatldresses the risk that

South Africa was facing without compromising the revenues oBEIeN countries

The size of the CRRas been steadily growing from R83.3 Billion in 2014 to R99.5 Billion

in 2017. It declined by 6.3 per cent in 2018 to R93.3 Billion. The distribution of the CRP
(Figure 2.4) shows that South Africa has the bulk of the revenue shares; from 41 per cent in
2014 to 47 per cent in 2018. South Africabs
the time period under review while the rest of the member states recorded declines in their
shares of the CRP (SACU, 2018).

SACU Receipts %

2014 2015 2016 2017 2018
Time

W Botswana W Eswatini = Lesotho ®mNamibia ®RSA

Figure 2.4: SACU receipts 20142018

Source: SACY2018.

Botswana has the second highest share of the CRP, with an average of 22 per cent, and her
share has been declining over the time period, with 21.7 per cent in 2014, 21.5 in 2016, and

21.3in 2018. BotlBotswana and South Africa receive about 66 per cent of the revenue from
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the pool. Namibia has the third largest share from the pool; however, her share has also been
declining since 2014 from 20.8 per cent to 19.6 per cent in 2018. The shares for both
Eswatini and Lesotho have been declining since 2014; with a joint share of 16.5 per cent
dropping to 14.1 per cent in 2018 (SACU, 2018).

The BELN countries are most dependent on the SACU transfers with Lesotho and Eswatini
being more dependent than Botswama &Namibia. This means the two countries are the
most vulnerable to fluctuations in SACU revenue. This state of affairs is worrying seeing that
both countries depend on the SACU revenue for their national budgets. SACU revenue
contributed close to 30 peemt for Lesotho and Eswatini for the 2017 national budgets
(African Development Bank [ADB], 2019). The SACU revenue sharing formula exposes
these member states to instabilities arising from global business cycles more than it does
South Africa. Customs venue, a component of the CRP from which these countries get the
largest share of their SACU revenues, is susceptible to large volatility depending on business
cycles in SACUOGs major trading partners, wh
which Suth Africa gets the largest share of its SACU revenues, is fairly stable (SACU,
2014; Ngalawa, 2013; Kirk & Stern, 2005).

It is expected that SACU, being the oldest trade agreement in the world would have achieved
the objectives of the member states byvnae. economic prosperity, high bilateral trade
flows, increased intraloc trade, transference of production technologies. However, this has
not been the case. The realistic situation is of low -bloa trade, complete domination by
South Africa and,rade diversionNgalawa, 2013; SACU, 20)4This has been attributed to

poor policy formulation and implementation coupled with the collapse of agricultural sectors
in the BELN. This section therefore presents the economic outlook of the SACU members

andwell as their agriculture sectors.

2.7.1 SocioEconomic Status of SACU Member States

Botswand s economi ¢ ppadpbog forahe mosaparguchitratehere has been
a significant and rapid reduction in poverty, especially in the rural aretige [yeriod, 2002
2016, the share of the Tswana peofping on less than US$1.90 a daleclined steadily
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from 29.8 percent to 18.2 pecent (Table 2.2). This has been driven by equitable growth, job
creation and expansion of social safety nets (ABM®,9). However, inequality remains one
of the biggest challenges in Botswakliéith a Gini coefficient of 60.5, Botswana is lagging
behind other nations in addressing income inequality (World Bank, 2018).

Table 2.2: SACU socio-economicand productivity indicators

Population Land GDP GDP per | Poverty | Unemployment Gini

- Area ,000 | (Million capita Coefficient
Botswana 23 582 418 17.9 18.2 17.8 60.5
Eswatini 14 17 47 41 42 27.1 51.5
Lesotho 2.3 30 6.9 12 59.6 26.6 54.2
Namibia 26 824 126 49 22.6 21.3 61.0
South 574 1.219 7909 6.2 18.9 25.2 63.0

Africa

Source: African Development Ba(kDB) (2019.

It would seem the economic growth achieved by Lessthoe independendeasnot been

shared equally as poverty has remained stubbornly high. With the poverty rate pe59.6

cent Lesotho is among the poorest countries in the regidre mverty is mostly
concentrated in the isolated rural areas where there are limited incqoeungties. In

addition, the majority of the poor depend on the performance of the agricultural sector which
has been underperformintpllowing the EI Nino induced drought in 2015 (World Bank,
2018). Lesotho has also made little progress in addressamgployment. With 26.@er cent

of the Sotho population outside gainful emp
not yield the intended results. Although Lesotho is now more dquiés$ neighbours, it

remains one of the 28er centmost unequal counes in the worldwith a Gini coefficient of

54 (ADB, 2019).

Even though Namibia has achieved notable economic progress since independence, this has
not been enough to deal wi th t heatecPoverit r y 6 s
has remainedstubbornly high at 22.6 per centof the working populationin 2017.
Unemployment rates are slightly lower at 2fpe8 cent A small segment of poor Namibians

benefits from employment income, while the majority ralgtead on subsistence farming or

31



social grants and other transfers. Namibia has the second high inequality rates in SACU, with
a Gini coefficient of 61Thecountry is one of the most unequal in the world (ADB, 2019).

South Africa on the other handhas made considerable strides toward improving the
wellbeing of its citizens since its transition to democracy in 1883ghprogress has been
slow. About 19per centof the 57 million South Africans are still poor (Table 2.2).
Unemployment also remairgskey challenge, standing at 2%e&r cent The unemployment

rate is even higher among youths, ambund 55.2per cent(ADB, 2019). With a Gini
coefficient of 63, South Africa has the highest level of income inequality in the world (World
Bank, 2018).

Eswatini is classified as a lowaniddleincome countryput poverty levels haveemained

high since independencavith 42 per centof the population living under the poverty line in
2017. Unemployment remains high27.1 per centas does human developmenitcomes
which are far below the norms for middle income countries. Even though the level of
inequality is the lowest iEswatinicompared to the other SACU states, it is still high. With a
Gini coefficient of 51, the country has quite a skewed incomgildiion (World Bank,
2018).

2.7.2 Macroeconomic Performance

As shown in Figure B, economic growth continues to be uneven actbeSACU. This to

a large extentis due to the differences in economic performances in different sectors and
resource endowments. Botswana has enjoyed, argualelynost stable economic growth
since independence. However ,-leddevelgpmentenodaein t | vy ,
has beeness effective such thatconomic growth is slowewhilst inequality, povertyand
unemployment are high (World Bank, 2018)nce 2013Bot swanads GDP has g
per centon average. This growth is mostly attributed to growth in the mining and trade
sectors. However, Bot swanads fiscal position has
production in miningalong with weak growth in receipts frothe SACU. The growth in

GDP has been buoyed by a steady decline in inflation since, 2Gfl? the average around

4.8 (ADB, 2019).
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Figure 2.5: SACU member states GDPgrowth rates (%)

Source: African Development Ba(kDB) (2019.

Les ot ho 0 shasebeeo nagatively affected by political instahileywd a prolonged
period of slow growth in South Africa, which has led to faling SACU revenue and
subsequenliquidity challengesEconomic growth has averaged pdr centbetween 2015

and 2018. Thissi attributabké, in part to growth in the construction and mining sectors. The
fiscal deficit is projected to narrow due to increased tax collecdod the reduction of
government expenditure. The decline in SACU revenues continues to pose a chaltbege to
country's fiscal outlook: SACU revenues fell from pér centof GDP in 2012 to an
estimated 17.per cenbf GDP in 2017 (World Bank, 2018).

Nami bia is |l argely a desert with a | ong coas
mineraldepositsa tiny populationpolitical stability, and sound economic management have
made it an uppemiddle-income country. The economic recession continued in 2018. The
real economic activity contracted by 0.4 pent in 2018, from a deeper contractmn0.9

per cent in 2017. The depressed economic activity reflects the continuation of the fiscal
consolidation process that acted as a major drag on the ecoaomhythe tepid growth
performance of the neighbouring countries that had additional advéese @t the demand
for Nami bi ads ex p o rTheseonormo grdwih gra&daatiykrecovetih 1 8 ) .
2019 up to 2 pecent and is expected to improve into 2020. Growth recovery will be driven
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by the mining activity, especially uranium, as its pricesexpected to rise and terms of trade
improve (ADB, 2019).

After having realised impressive economic growth rates after independence, the ecbnomy
Eswatinihas taken a downward spiral in recent years. From such phenomenal levels as 8.3
per cent in the 880s, to 3.1 pecent in the 1990s, to 2.1 peent in the early 2000s,

Es wat econondyshas lost ground. This state of affairs is attributable in part, to
unfavourable weather conditigrend changes in geopolitics in South Africa (Dlanahal.,

2018). The GDP growth in 2018 was 2.4 peent from 2 pecent in 2017, partly driven by a
recovery in the primary and service sectors. However, due to escalating fiscal challenges
(reflected through accumulation of domestic arrears, which s&r80 percert of GDP),the
2019GDPfor the countryis projected to decline to 1.3 pant (World Bank, 2018).

South Africa is an upper middle income country with an estimated population of 58 million
(about a quarter of the total Southern African populatidie South African GDP is
estimated at $350 Billion and the economy grew by 1.3eet in 2017 and 0.8 peent in

2018. The World Bank projects 2019 growth at 1.3 q®ent, accelerating further to 1.7 per
cent in 2020. Sout h Af stable b the pash 6 yeard, wihhrmn h a s
average of 5.6 parent (World Bank, 2018).

The world has experienced a decline in average prices in the last couple of years due to a
steady decrease in the price of petroleum products. This situation has seemninétds
continuously falling short of expected targets. The SACU has also experienced this
downward trajectory in inflationary rates since 2012, as shown in Figure 2.6. Botswana

experienced the most decrease in inflation in the period under review.
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Source: SACUY2018);World Bank(2018.

Inflation rates dropped from 9.2 per cent in 2012 to 3.4 per cent in 2016; however, inflation
rates were on an upward trajectdagtween 2017 and early 2019 due to rising prices in food
and noralcoholic beverages (SACU, 2018).esotho and Namibia had the joint second
lowest inflation rates interchangeably. Lesotho had the lower inflation rates of the two
countries between 2012 ar2d18, 6.6per centcompared to 7.§er centfor Namibia. In

2018, Namibia had the lower rate of the two countriespdrZentcompared 4.®er centor
Lesotho (World Bank, 2018).

Eswatini had the highest inflation rates between 2014 and the projfi26dates. However,

the rates were also decreasing, from @2 centin 2012 to 5.4per centin 2019. This was

due largely to more stringent monetary policies and increasing agricultural production. South
Africads inflati on rCdtwrage aacredsihgefronc héoemest t o |
4.9 per centin 2012 and 2018 respectively. The downward trajectory in the South African

economy was also caused by robust growth in the agriculture sector (SACU, 2018).
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2.7.3 The Agriculture Sector in the SACUMember States

There are a lot of glaring differences in characteristics between the SACU member states.
These differencesinclude physical and economic sizgopulation official languages
resource potentiapolitical environmenteconomic infrastructureand human capital. There

are also a number of similaritiethe most obvious being the signatory of the SACU
agreement. Another major similarity is the importance of agriculture to the domestic
economies of the SACU member statébe agriculture sector is crucial for food and
nutritional security, employment, poverty reducti@md foreign exchange earnings in all
member statesUN, 2018). The SACU member states agreed to cooperate on agricultural
policies in recognition of the iportance of agriculture to their individual economies. This
agreement is explicitly set out in Article 39 of the 2002 SACU Agreenagut it deals with
agricultural policy development (SACQ018).

The contribution of agriculture to the Botswana economy has fallen drastically over the
years; from 4(er centat independence to 2ger cenin 2019 6eeFigure 27). Thisdecline

in agriculturehas contributed mainly t@apid growth in other sectgrior example mining,

and poor agricultural production and output grodtte tounfavourable climatic conditions.

This is despite the policies and interventions by government to stimulate agricultural growth
(ADB, 2019; World Bank, 2018). Although theconomic significance of subsistence
agriculture has been declining for a while, it remains important for people in the rural areas.
About half of Botswanads population stil!l
source of income. Furtherngragriculture accounts for about 2 pmmt of formal and
informal employment. Botswana is a net exporter of beef, exporting sorper3&entof
production to theEU and South Africa. The major subsistence crops are sorghum, maize,
beans, groundnuts, amdrticultural crops (cabbages, tomatoes, and potatoes). Food security
and agricultural development remain high on the government priority list (ADB, 2019; World
Bank, 2018).
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Source: SACU2018.

The i mportance of agriculture in Lesothoods
still dependent on subsistence agriculture. Even though agriculture contributes only 5.9 per
cent to the national GDP (Figure 2.7), it is an important sourceedifood for the estimated

80 per cent of the population that live in rural areas. It is also important to the estimated 57.7
per cent that live in abject poverty, and the 60 per cent that is employed in the sector (ADB,
2019). Poverty reduction has beetows ever since the agricultural sector started
underperforming following the E\Wino induced drought in 2016. This underlines the
importance of agriculture to the Lesotho economy (World Bank, 2018).

In Namibia, adverse weather conditions remain a congtegdt to the economic prospects of

the poor, whose livelihoods depend on subsistence agriculture. In that regard, food and
nutrition insecurity has further exacerbated poverty in the rural parts of Namibia. Agriculture
production varies widely iNNamibig depending on climatic conditions, with the sector
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contributing 7.6 pecent to GDP in 2018Hgure 27). Commercial farming has also shown

little growth recently, and subsistence farming now produces about the same value of output
(SACU, 2018). Subsistence agriculture consists of f&d crops, mainlysorghum, maize,
beans, horticulture crops (pumpkins, groundnuts, and spinackl) extensive livestock
grazing on communal land, predominantly in the Northern Communal Areas. Commercial
farming focuses mainly on beef production for export to tBE under preferential
arrangements (World Bank, 2018).

The gowth in the South African economy was mainly driven by agriculture in 2017.
Although the sector only accounts fess thar8 percent of GDP Figure 27), it recovered
quickly from the drought of 2015. More than BBr centof South Africa's total surface is
used for agriculturewhich is very diverse due to conditions ranging from temperate to sub
tropical conditions(World Bank, 2018). Agriculture isouth Africa is also dualistidarge
commerciafarmscoexist with smatkcale subsistence units. There are approximately 50,000
largescale commercial farmers who provide employment to abouyiet lcentof the total
formal sector employment. More than half of South Africa's provinces, and abpet d¢ént

of the population, are dependent on agriculture and related activities (SACU, 2018; World
Bank, 2018).

The agriculture sector iBswatiniexperienced recovery frorhg 2015 drought and expanded

by 0.5 percent in 2017. This recovery was particularly driven by growth in sugarcane
production. The contribution of the agriculture sectoth®GDP stood at 10.per centin

2018 6eeTable 22) (World Bank, 2018). The livelihood and economic prospects of the poor
involved in subsistenciarming are dependent on typically adverse weather conditions. The
agriculture sector in Eswatini is highly dualistic. There is a commercial, eapertted whg

which earns much neededréign exchange for the countrgnd also the informal or
subsistence wing which feeds the masses. Commercial agriculture focuses more on
sugarcane, meat, dairy products and citrus fruitisile the subsistence sector is devoted
mainly to the production of food cropmiaize, beans, vegetables, as well as cattle (largely

regarded as a store of value, with little commercial significance) (World Bank, 2018).
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2.8 SUMMARY

The lack of consensus on how countries could makéréimsition from tariff and notariff
restrictions to free trade is a source of great debate in international trade. Tharefctedy

on regional economic integration needs to be fully embedded on the foundations and
objectives of the GATT anthe WTO. This chapter traces the origins of international trade,
from the period just after the WWII to the present,diédmat is,from the inception of the
GATT in 1947, to the founding of the WTO in 19%d to the proliferation of regional trade
agreements. Thiwas done in order to present a solid case of how trade has progressed form
its origing and whether it has stayed true to its original objectives. In keeping in line with
developments in the trade literature, this chapter discussed the different fdRMAxfwith

the view of drawing parallels between therfihe chapter also discussed the dynamics of
RTAs in world trade and particularly in Southern Africa. The differences between the three
classes of regional trade agreements NN, NS and SS were presmmhigidcussed. NN trade

had the highest levels of inttdoc trade followed by NS and lastly S& expectedSACU
wasalsostudied in great detail.
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CHAPTER 3

THE ECONOMICS OF RISK

3.1INTRODUCTION

Risk is part of everyday life andhus its importance and influence on decision making
cannot be over emphasized. Its significance is more pronounced in firms and other economic
units where decisions, that have a bearing on the productivity and profitability of the unit,
have to be made. Risk also more important in the context of developing countries, where
resources are scarce. Such resources determine how quickly a country recovers from shock or
crisis. Chavas (2004) argued that risk was everywhere as no detisi@onomic or
otherwisel couldever be made with absolute certainty. This meansfiuaers face risk on

their farms;manufacturers face risk in their plantonsumers face risk in their households

and traders face risk in their domestic and clamsler transactions.

Risk has always been a feature in world trade to the extent that a lot of work has gone into
making the trade environment as conducive as possible for all players in the trade arena.
International trade has seen major changes over the years. These ihdtmtenalisation of
trade after the economic turmoil of World War Il, through the GATE founding of the
WTO; and the introduction of sanitary and phytosanitary (SPS) measures. For the most part,
these changes can be viewed as risk mitigation initiatixeghb international trading
community (Dutt, Mihov, & Van Zandt 2013; Irwin, 2008; Dunn & Multti, 2004) These

changes have been, to some exteatessitated by globalisation

Globalisationhas, for the most patbeen driven by breakthroughs in areas like transport and
communicationwhich has countered the effect of natural trade barlieesdistance. This

means the world is more connected than ever asduchexposes trading economies to

risks inherent inhhe economies of trading partngkdaskelet al, 2013. In an increasingly
interdependent and connected worl d, one nat.
facing in the domestic economy can have a ripple effect on the economies of otliresoun

Therefore, countries and their trading partners are vulnerable to systemic, shtestsophic
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events and their accompanying effects (WEF, 2018).this chapter, risk is discussed in
detail and contextualised in regional economic integrafibe. next section presents different

types of risk which are inherent in the economies of regional economic integration players.

3.2RISK, UNCERTAINTY AND RESILIENCE

Risk has been extensively studied in different contextd each contexiresens a different

dimension and distinctive focus\Zis, 2016;Foa, 2014,Gupta, 2014Kucheryavyy, 2014;

World Development Report, 201¥VEF, 2013; Anderson & Felici, 2012; Jovanowt al,

2012; Kaplan & Mikes, 2012; Timurlenk &aptan, 2012; Baas, 2010; EconomyWatch,

2010; Oh & Reuveny, 2010Pritchard, 2010Moschini & Hennessey, 20D1According to

Anderson and Felici (2012), academic work on risk is often either retrospective looking at a
particular incident or abstract, catering general properties of the phenomenon. This study
follows the former, in that it seeks to explain the low trade volumes and lack of growth in
SACU bilateral trade flowsby bri nging in the risk inherent

possible reaso

All business transactiorand business decisioims/olve some degree of riskack of internal
security; rule of law and stability; inability to enforce contracts; high poverty and inflation are
some of the indicators of the indicators of increased (R&milly, 2007). Bisiness
transactionsthat occur across internationdlorderscarry additional risks not present in
domestic transactions. These additionss typically include risks arising from a variety of
national differences in economic structures, policies, spaiitical institutions, geography,
and currenciesAlthough uncertainty and risk are ey@resenin every sphere of human life

in agricultureand (consequently tragethey particularlyconstitute an essential featurethe
production environment, and arguably warrant a detailed angMsischini & Hennessey,
2001)
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3.2.1 Definitions of risk, uncertainty and resilience

Risk is understood tbave two distinct meanings. It is understood to mean hazard or danger

that is,some form of exposure to peril. In the other context, it is understood to refer to the
probability of suffering an adverse consequence, or of encountering some kind of loss
(Adams, 2002)Risk can be generally defined as the potential for experiencing harm; more

specifically, it represents the likelihood that a particular situation will lead to adverse effects
which are caused by an activity, event or technology (Jovamd\at, 2012).Jovanovicet

al., (2012 noted that the causal chain is not always -@l@ctional. They argukthat the risk

agent (hazard) usually impacts on an object whidf i@lue to society. This initiates a chain

of events with the impacted risk objexdusing further risk to other objects even to the

source of the risk.

Kay et al (2011)provided probably the most complete definition. They defined risk as a
situationwhere there is possibility of lossolatility of returns anda situation where there

are multiple possible outcomes (with known probabilities), but the ultimate outcome is not
known. In such situations, there usually exists more than one possible oytsome of

which may be unfavorable. Usually the variance @&t deviation) is used as a measure of
risk by investment analysts and portfolio managers. Uncertainty on the other hand, is when
neither the possible outcomes nor probabilities are kntvismusually assumed or estimated

with the awarenesthat there 8ll exists uncertainty irthe estimation of those probabilities

(Kay et al, 2011).Similarly, Rothsteinet al. (2006) allude to the fact thatigk is ideally
conceived as a concern both with potential impact (both positive and negative) and the

probability of impacts occurring

According to Robinsonet al (2007) risk means different thingdo different peopleat
different times. However, they observed that one elertietis common to all concepts of

risk is the notion of uncertaintyalsamakiset al (2000)alluded to the fact that it is difficult

to define risk in a universally accepted manner due toithesg contexts in which risk can

be viewed. They noted that this gave rise to interpretations and definitions that are discipline
specific. People have generally become aware of the fact that future events cannot be

determined with certainty.
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Therefore understanding the notion of risk is still an-going procesgGupta, 2014) The

lack of a universal definition for risk can be an obstacle in understanding the cdris&pt.

and uncertainty have been handled simultaneously in the literature because, according to
Robinsonet al (2007) it is not possible to deal with one and not touch on the other. This is
no more apparent than in the definition by Luckmann (2015), wingtds defined as the

effect of uncertainty on an objectivié.is often characterised by reference to potential events
and consequences or a combination of these. It is often expressed in terms of a combination
of these consequences of an event (inclydinanges in circumstanceand the associated
likelihood of occurrence. Uncertaintypn the other hand, is the state, even partial, of
deficiency of information related tounderstanding or knowledge of an event, its
consequence, or likelihood. Howevdrefore risk can be managed or contrgllédis
important to know its nature, likelihood of occurreraed its magnitude or severity if it does
occur(Luckmann, 2015DEAT, 2014)

According to Hardakeret al (2004) risk can be definedn many ways. Oneommon
distinction is to suggest that risk is imperfect knowledgbkere the probabilities of the
possible outcomes are known. Howeuwbeseauthors argue thathis is not a very useful
definition because cases where probabilities are known areTtagthen present another
definition where risk is defined aancertain consequences. This is a more useful definition
as it not only presents the multiple consequenmgisalso shows that one of them is desired.
Risk is not a valudree statement becarighere is usually some aversion attached to the

different consequences.

In a similar vein,Chavas (2004also defined risk as representing any situation where some
events are not known with certainty. This means a risky event is not kfmvwsure aheal

of time. He noted that this reveals the basic characteristics of risk. Firstly, it rules out sure
events and secondly, it suggests that time is a fundamental characteristic Maisamakis

et al (2000)recommended a definition which they argued was more rigorous, built on earlier
definitions and added clarity to the more contemporary definitions and interpretafivese
authors defined risk as the variation of the actual outcome from the expeaechei@upta
(2014) argued that the uncertainty of future events is not a definition of Iisk could

function as a workable definition.
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It may also be defined as an uncertain event or condition that, if it occurs, can cause a
significant negative impaavhich could last for a number of years (WEB13). According

to Aimin (2010), risk and uncertainty are basic components to any denisikimg
framework. It can be defined as a situation where there is imperfect knowledge and the
probabilities of thepossible outcomes are known. Uncertainty on the other hand, exists when
the probabilities are not known. International trade is one of the areas where risk and
uncertainty are importantFor traders, risk management involves finding the best
combination ofgoods and services to trade. These goods and services are produced under
risky conditions, with uncertain outcomes and varying levels of expected returns. However,

this study deals predominantly with risk.

According to the WEF (2013), it is inconceivaldediscuss risk under any discipline and not
touch on resilience. The fundamental emphasis on the concept of ressidmse a system,
community or individual can deal with any form of disturbance. This concept is framing
current thinking about sustainalfutures in an environment of growing risk and uncertainty.
Resilience is defined as the ability of a system and its component parts to anticipate, absorb,
accommodate, or recover from the effects of a shock or stress in a timely and efficient
manner WEF, 2013;Mitchell & Harris, 2012). Manyenat al. (2011) pos#dthat resilience
should be viewed as the ability to fibounce
However, it is prudent to make a distinction between resilience and vulnerability paradigms,
which, notwithstanding their conceptual differencare sill treated as one. Vulnerability and
resilience are assumed to lie on the same continuum but on the opposite poles, with

vulnerability being negative and resilience being positive.

The majority of approaches, topland methods cuently available to masure resilience
reflect strongly the diversity of disciplines that have appropriated the term. The major
multidisciplinary measures of resilience focus on assessing such elements as technological
capacity skills and education level&conomic status angrowth prospecishe quality of
environmentand natural resource management institutiongelihood assets political
structures and processasfrastructure flows of knowledge and informatigomand the speed

and breadth of innovation (Mitchell & Hagy 2012).
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3.2.2 Understanding Risk

The history of risk staedwith a HinduArabic numbering system at the beginning of 188
century, andcanbe described as the root of the modern conception ofasskt is known
today(Luckmann, 2015)The first study of riskvasduring the renaissance period, when new
discoveries werenade Risk professionals have acknowledged the existence of risk drivers
(positive and negative) which influence the outcome of risk events. Afterdapth analysis

of the behaviour of these drivers, it was concluded that there are two types of outcomes,
namely, the harmful and the beneficial effects. These forces, detrimentors (negative risk
drivers) and the propitious attractors (positive risk drivers), have torisedered during risk
management process because of, their influence andfising characteristicds shown

in Figure 3.1, risk has a cause which may be negative or positive, and a related negative or
positive impact. The negative or positive cahss underlying factors called threat drivers

and propitious factors respectively (Luckmann, 2015).

Positive cause ¢ Cause —_— Negative cause
@)
o]
- A
Propitious \v X
factors < B> Threat drivers
b Vv Q

v v
(o]

Positive risk Risk
events °

|

Positive Negative
Impact = lmpact s < Impact

Figure 3.1: Understanding risk

l

Negative risk
events

Source: Adapted from Luckmaf2015.
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3.2.3 Types of Risk

Risk is generally divided into twbroad typespure or downsiderisk and speculativeor
upsiderisk. The distinction is on the effect of the possible consequences and the assumptions
on which decisions are based. If the likely consequencesefemt are considered to bad,

offering no prospect of a gain, it is regarded as pure (R&binsonet al, 2007) Gupta
(2014)definedpurerisk as variability quantified in terms of probabilities that can result in
realisation of lossedor exampledeath of livestock due to drought. The possible events that
downside risk poses are treated as hazdhdd is,a risk of loss. Pure risk has a negative
cause as shown igure 3.1. These negative risk events have a negative impact and lead to
lossesDrought is agood example of aegative risk event. It may be due to climatic change,
which in turn may be a result of pollution. Drought leadsvéder shortagevhich may cause

losses in agricultural enterprises.

Risk is defined as variability quantifieth terms of probabilities that can either result in
realisation of both gains and losséx examplea firm launching a new product can either
realise increased sales or decreasing demgrah the other hand, the possible consequences

of a risky evehare considered potentially desirable, then sitatationis termed speculative

risk. Events posed by speculative risk are treated as value,alldeds,an opportunity for

gain (Robinsonet al, 2007) It has a positive cause as shownFgure 3.1.Favourable

factors are responsible for such events which are viewed as opportaritidsave positive

risk events as outcomes. These positive risk events have a positive impact and lead to gains.
Changes in consumer behaviour may lead to increased dénand a f i r mds goods.

Management of risk in any context requires an understanding of the sources of,thadisk
according Kaplan and Mikes (2012)these sources can lggouped into twocategories

namely exogenous and endogenous

i.  Exogenous rislemanates from factors which are outside the system under review.
These types of risks feed into the systeand theyare outside the control of the

system for exampleworld pricesandnatural disasters

ii.  Endogenous riskmanates from shocks within thesegm. These risks are inherent in
the systenand tey are within the control of the systeixamples othesenclude
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corruption and pollution, poverty, crime etcThis category also includes strategic
risks which differ from other risks in thisategory because they are not inherently

undesirable.

This study adogtd the definition of risk provided by Kagt al (2011) because it is broad in
the sense that it accommodates different potential sources, &mesmpacts of risk. The
definition addesses the possibility of loss, volatility of returns, multiple possible outcomes
(which may be favourable or otherwise). This stutherefore,deals with the type of risk
which is disruptive to the economthat is,pure or downside risk. Such risks cdther be

endogenous or exogenous.

3.2.4 Risk categories

The classification of risk into different categories ideally starts with what is called country

risk, whichis defined as the risk associated with those factors which determine or affect a
countryoés ability or willingness to meet 1its
According to Meldrum (2000), country risk analysis rests on the fundamental thasi

growing differences in economic, social, environmeméahnologicalor political factors

increase the risk of a shortfall in the expected return on an investment. Such différeaces

specific risk factormap to one or more risk categorigfie WEF (2013)classifies risks into

five broad categoriegconomic, environmental, geopolitical, societal and technological risks.

Risks are classifiedbasedon their global geographic scgperossindustry relevange
uncertainty as to how and when they maocur, and high levels of economic and social

impact.

3.2.4.1Economic Risks

The economic rislcategorythat encompasses the types of risk which constitute significant
concerns in the aggregate economy. These are ecenwatayconcerns in financial and price

systemsproduction and employment.
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Examplesof these concernmclude price fluctuations, high inflatigrand negative or very

low economic growth. These risky events have a negative impact not only on the domestic

market but als@nthe market of the trade bloc. According to Meldrum (2000), economic risk

is the substantial change in the economic structure of a country which leads to major changes
in the expected return of investments made in that particular country. This type afisesk

due to poor fiscal and monetary policies or significant changes in a country's comparative

advantage.

Economic risk is measured using traditional measures of fiscal and monetary pbésg

include the size and composition of government expemglitax policy, country delt
monetary policy and financial maturity. For longéerm investments, measures focus on
long-run growth factorsthe degree of openness of the econpamy institutional factors that

might affect wealth creation (Meldrum, 2000). An increase in the level of economic risks
may have a negative impact on bilateral tramed astagnant economy can have a negative
effect on traden a number of waysFirstly, firms in the domestic economy need capital to
make investments in the production of goods and services. Without such capital investments
they are not able to produce enough goods for domestic consumption and export. As a result

of the fall in productionthe country has to rely on imports from the international markets.

However, given depressed economic clirmdli&e the one experienced in 2008), they might

not have the funds to procure goods from trade partners. The high prices of goods in the
domestianarket may mean that firms are unable to procure production jgmat€onsumers
unable to meet their consumption requirements. A high probability of a shortfall of the trade
balance worsens the domestic and trade economy. This has consequences iocomea

due to reduced production capacity. Private spending, investnagnistax revenues may
decline, which reduces public spending. The decline in aggregate demand and supply may
reduce trade flows since domestic importers and exporters may not b® ablesume or

produce the required levels of goods (Oh & Reuveny, 2010).
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3.2.4.2Environmental Risks

The environmental risk category deals with risks of high concern and impact from the
physical environment. Theseclude but are not limited tmatural disasters such as extreme
weather patterndor exampledroughts, floodsand other mamade disasterike pollution

of fresh water sources. These risks have both domestic aneboroles consequencds the
event they occur in high producti@neas, they could potentially reduce the amount of goods
produced and tradedlhis is a relatively new development in the risk literature. It is
traditionally reserved for such incidents as oil spills, earthquakekother natural disasters.
However according to Romilly (2007), the recent environmental risk fodiscussed in the
risk literature is distinguished from the usual natural catastrophleis.author notes thathis

form of environmental risk is related to weathand its increased importe@ has seen the
establishment of a fagfrowing weather derivative market. The World Bank (2010)

characterises rainfall variability and increased temperatures as climate related risks.

Environmental factors play an important role in the production process. They affect the
availability or the lackhereofof natural production inputs. Thimeans thatpoor quality or
unavailable environmental factors affect the supply side of the maeggttively (FAO,
2012). With most of the food production initiatives in developing countries greatly reliant on
rainfall, it is logical to assume that erratic weather patterns will greatly influence production
well into the future. From a trade perspectiteis means food imports will increase
drastically in the developing/orld, asa consequence of climate change. However, in the
short and medium term, more resilient countries in the developing world might experience

increases in food exports to less liesiltrade partnex

Concerns over rising temperatures (which are partly due to human activity), have had an
impact on business activities as the effect of clirnakated disasters increase. This has seen
the ratification of the Paris Agreement by 175 rioes to counter the effects of climate
change N, 2019). These disasters includ&rought (such as the El Ninonduced one
experienced in Southern Africa in 2018pods for example Cyclone Idai and Kenneth in
South Eastern Africa in 2019)esertification and mass economic exodus from severely

affected areas (Romilly, 2007).
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Natural disasters have created mounting pressures oreegmomic systemsand affectd
upstream economic activitiésr exampleJess purchasg power and increasd debt service

costs for farming enterprises. In rural communities, the effects of these disasters are direct
and immediateExamplesof this include loss oflife, portable water, livestock, and crops.
Cases of significant development setbacks have been reported as consequences of
environmental risksDrought is primarily the most important form of environmental risk in
rainfed agriculture. It contributes tB3 per centof all the risks in susaharan African
agriculture and brings about 4per centof economic damages to smallholder farmers in the
region (Baudoiret al, 2017; Burkeet al, 2010).

3.2.4.3Social Risks

Rothsteinet al (2006) define social risks as threats posed to members of society by the
environment. These societal ri sks may be due
of the different aspectgsosed bythe external environmentConnected to societal risks are
institutional risks which theseauthorsdefined asrisks to organizations (state or Rstate)

regulating and managing sociaéks and risks to the legitimacy of their associated rules and

methods.

According to Holzmanret al. (2003), there is a strongeed to address the increased social
risks resulting from globalisatignin an equitable but efficient manner. A number of
developing countries are poised to reap the benefits of a globalised trade system. However,
there are concerrss towhetheror notthese improvements will be shared equally among
individuals, households, ethnic groups, and communities. Expanded trade has the potential of
widening the differences between the rich and poor. It can also increase the vulnerability of
major groups in th@opulation which are unable to keep up with and participate in the new
trade systems. Trade may also make it difficult for developing countries to pursue
independent economic policies tailored to address the plight of the poor, thereby exacerbating

margindisation and social exclusion of the poor.

A decline in the levels of soceconomic factors has the potential of decreasing not only

consumption leveldut also the level of trade between trade partners. A domestic economy
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characterised by high poveriynd unemployment rates means a lack of effective demand for
both domestic and international goods. Poor househgktserally have fewer assets and
may be unable to smooth over even short spells of unemployment. This, methiesevent

the domestic ecamy is unable to provide sustainable employment, the consumption levels
of the poor will decrease (FAO, 2012; Winters, 2002). This decline in-sgoicomic factors

is responsible for the more than p@r centof the world population which still lives in
extreme povertyand is struggling to fulfilleventhe most basiof needs. The majority of
people living in absolute povertthat is,on less than $1.90 a day, live in stéharan Africa.

It would seem even having a job does not guarantee a decent living for the poorest of the
poor. As such, about 8 per cent of employed workers and their families worldwide still live in
extreme povertyThis situation compromises the global initiative to end poverty in all its

forms as outlined in the first of the 17 sustainable goals (United Nations, 2019).

3.2.4.4Technological Risks

fiThe technological risk category addresses risks that are of greatest concern in the areas of
current and emerging technology. Technologitss include amongst other technological
threats,cyber systems failure and atta6K8VEF, 2012, p. 44)With the level of technology

in global economic transactions showing no signs of slowing down, this category poses
arguably the greatest threat to international trade. The contribution of technology in
international trade has been massive in recentstitmean era where emerging technologies
have arimpacton both what is traded and how, advancements in technology have introduced
a different dimension of risk. Examples of technological risks inclpder infrastructure,

lack of adequate security in eteonic transactionsand outdated technology. These are
particularly prevalent in developing countries where technological developments are not at
the required level. This may disrupt daily business transactionstingately, international

trade as a hwle (Anderson, & Felici, 2012; Levinson, 2009).

An investment in infrastructure is said to be crucial in achieving sustainable development and
empowering communities. It has been recognised that growth in productivity and incomes

improvements in health and education outcomes require investment in infrastruture (
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2019). Differences in the quality of infrastructure may account for differences in transport

costs and, hence, variations in competitiveness.

Better transport serees and infrastructure improve international market access and increase
trade (Bougheast al, 1999). Thistherefore means that technological factors have a direct
impact on trade costand as suchthere is a positive relationship between the state of
technology and trade volumes. Poor quality infrastructiivat is,road, rail, and telephone
networks, hinders the transportation of goods to and from markets. Coulibaly and Fontagne
(2009) found that unpaved roads and poor telephone networks stifled trade. Good quality
infrastructure cantherefore be thought of as aostreducing technology as it gives such
countries a competitive advantage in trade. Lower costthese avenuesnean domestic
producers can source and move inputs easier than competitothenefore increase their
production and exports. Consumars able to consume a wider variety of goods and services

at competitive prices.

3.2.4.5Political Risks

The geopolitical category addresses risks that are of greatest concern in the areas of politics,
diplomacy, conflict, crime and governance on a global sc&émpolitical risks are global

ri sks of humanityés own making. The threats
socioeconomic progress t o anni hil atiung soc
According to Brink (2004), the study and analysis @iftizal risk is a highly fascinating and
interesting phenomengand there is a great challenge in keeping up with its ever expanding
nature. Thereforein studying the risks to willingness to repay delotse would focus on
political f a s potliticaklegi{intgpoyyaedrstnategonfactors (regional stability)

(Solberg, 1992).

Keillor et al (2005) share a similar viewhey argue that one of the most intriguing and
resilient areas of international business research is that which addresdegpdlce of
political risk on the business environmead the various means by which firms attempt to

deal with this riskPolitical risk can be broadly defined to includgernal or external
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conflict; religious and ethnic tensipnpolitical instability, weak rule of law civic disorder

low level of democragypublic and private sector corruptiosocioeconomic conditions that
promote public disconteninhospitable investment climatand incapable bureaucracy (Oh
& Reuveny, 201

Political risk involves risk due to changes in political institutiomdich stem from a change

in government control, social fabric, or other noneconomic facRnimarily, political risk
covers the potential for internal and external sti@fied expropriation risk. Risk assessment
requires analysis of many factors which incluhe relations of various groups in a country
govVver nme n tniaking theckanisng®well as the history of the country (Meldrum,
2000). Both economic risk and glitical risk often overlap in some measurement systems

since theyare concernedith policy.

3.2.5 Impacts of risk

The impact of different forms of risk on production includesatic weather conditions,
increasedncidence of pests and diseasasd market price fluctuations. Borrowing money

can also be risky in the face of sudden changes in interest rates. Risk may also occur as a
result of changes in government policies. Such policies may have a bearing on the business
environment in terms ofase of doing business and government spending. These risks often
have a major impact on the production endeavours of domestic producerdtiamately,

affect trade. A critical aspect of most of these risks is that they involve both an element of
chance ad choice. This means th&b a large extent, risk is a result of a spectrum of factors
which a particular country does not have any control;asteetching to those over which it

has total control.

Different individuals, households and communities hdifierent capacities of dealing with
risk, that is, different levels of resilience. In order to come up with appropriate mitigation
strategies, it is important to understand the characteristics of thie smkrce, type, impact,
correlation, frequencgyand intensityi asshownin Figure 3.2.
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The sources of risk may be natural (flooding, earthquake)he result of human activity
(global warming, inflation) They can be uncorrelated (idiosyncratic) or correlated
(covariant);and theymay be low or high frequencyhere may also be negative or positive
overall welfare effects (Holzmaret al, 2003). An ideal situatigriherefore, would be one
where risk is not frequenfeature, has low impact and intensiand is generally positive.
While the impact of risk on humanity may be deemed to be negative, the impact of risk on
trade may vary across time and space. It can principally affect trade in one of two ways:

positively (by increasing trade), or negativeby decreasing trade) (Oh & Reuveny, 2010).

(+ve) Effect (-ve)

IEEEEE——

Frequency
Ajisuaju

Low frequency,
high impact,
low intensity,

negative effect

IEEEEEEE——)

Impact

Figure 3.2: Characteristics of risk

Aut h o ridustrationy n
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3.2.5.1Positive effects

An increase in risk (economic, political, societal, technological and environmental) may lead

to an increase in bilateral trafleh & Reuveny, 2010n two ways:

It may increase the domestic demand for imports produced under less risky
conditions, assum@these imports and domestically produced goods are substitutes.

Economic downturns, povertand unfavourable weather patterns nfay example
decrease the productivity of factors of productimducing the volume of domestic

production leading to anncrease irthe demand foimports.

Increasingcosts of productionin the domestic market may cause some domestic
producers to exit the market as the risk increases. Howéege is a possibility that
foreign suppliers may replace them in response to the possibility of making abnormal

profits. This is when principles of comparative advantage set in.

3.2.5.2Negative effects

An increase in the level of any of these risk factoide@ine in the quality of institutiongor

example,high incidents of corruption; decreasing SACU revenues; and drought, has the

potential to increase the risks a country is exposedno ultimately decrease tra@@h &
Reuveny, 2010)

This could bethrough reduced production capacity, damaged goods, and delayed
distribution due to neglecting maintenance of damaged transportation and other
logistical infrastructure. The main consequence of thioverall higher costs for
suppliers as they have towsoe inputs from alterniae sources using longer routes;

paying higher insurance premiunasd using more costly securitycover risks

Suppliers may fear that trade contracts may not be honoured due to financial
constraints following economic downturrend that extreme weather patterns may
compromise productivity of land or make distribution routes inaccessible. At the
extreme, formal trade ties may be terminated altogether.
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In an attempt to fully capture the impact of risk, this studgsakpessimist view of riskhat

is, only deal with pure or downside risk (risks with a negative effect) in the following
categorieseconomic, societal, environmentahd technological. Due to the paucity of data
and the fact that it is nearly impossilite access formal data sources (due to its sensitive
nature) to verify consequencebge geopolitical risk will not be included in the empirical

analysis.

3.2.6 Risk factors and indicators

According to the World Trade RepdWTR) (2013) there are fundamental economic factors
which are used by proponents of trade theories to explain international trade and the
evolution of trade patterns. The traditional trade theory postulates diffgrences in
technology (labour productivity) betweaountries determine comparative advantage. The
HeckscheiOhlin mode] on the other handpostulates thatit is rather relative factor
endowments (labour, capital and natural resources) that shape trade patterns. The new trade
theory predicts that counés with larger economies, as a result of growth in endowments and
incomes, will develop an export edge in those goods consumed in relatively greater quantities
in the domestic market (Ossa, 2011). There are numerous factors identified in the economic
literature as having an impact on international trade. These ingbogelation dynamics,
inflation, technology, national income, investment, energy, institutional framevemdk
transportation costs. Others inclutiechnical and notechnical trade barrierexchange rate,

relative prices, and economic size and openness (WTR, 2013).

However the importance and relevance of these factors differ in scope across the global trade
arena. Therefore, this study identifies and uses only those factors which arel deeste
relevant to the SACU trade bloc realm. These indicators were chosen because they satisfy the
three basic requirements of indicatanamely:the research role (describe a system such that

it is understood in terms of how it works and how it mayrbproved) the performance role
(monitoring whether a system works according to set stanjlamidthe accountability role

(does it allow for the system to be fully scrutinised) (Pencheon, 2008).
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The WEF classifies global risks int& different categorieseconomic, social, technological
environmentalndpolitical. This risk classification system is used as the first vetting criteria
in this study. The risk indicators arherefore chosen because they are fundamental trade
shifters across thfour risk categories. The risk indicators are economic growth and inflation
in the economic dimensigmndpoverty and unemployment under the social dimension. In
the environmental dimensiothe selected trade shifters are rainfall and temperatuhde

road and telephone networks are the chosen shifters in the technological dimension.

When dealing with indicators, one approach is to select a list of indicators to represent
aspects of the phenomena of interest (risk in this case) which are deemeaptwdiate.

The level and direction of change of each indicator is observed in order to obtain an overall
picture of progress (or regress) across the different dimensions of the phenomena of interest.
There is a compromise that has to be reached betvmrpleteness and availabilitthat is,

the aim is to provide an accessible and manageable amount of information without overly
simplifying the issues (Scrivens l&siello, 2010). It is because of such a compromise that the
choice of indicator(s) is just as important as the reliability of the source. Given the fact that
indicators have both supporters and critics, it is imperative to exercise caution when using

them, aswe must accurately indicate the purpose for their use.

According to Oh and Reuveny (2010), risk is one of the most important impediments to trade
due to its ripple effects. However, as faritasould be determined, the ripple effects of risk
have no been explored from 8Strade bloc perspective. This thediserefore,is a novel
attemptat exploring the dynamics of bilateral trade and risk in such a seltiagdressethe

impact of various forms of risk on regional economic integragmamakes a contribution to

the body of knowledge by empirically studying the impact of risk on tradeSs RTA

setting.

3.3 TRADE T RISK INTERPLAY

Oh and Reuveny (201@ame closest to addressing the ripple effects of risk on {idms.
analysed the effedaif climatic disasters and political risk (environmental and political risk)

on trade using aggregated dateat istotal trade. They found that an increase in
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environmental or political risk, for either the imgog or exporing countries, reduced the
bilateral trade volume. They also found that countries with a lower political risk experienced
a smaller decrease in their trade flows when hit by more disasters. Countries hit by more
disasters experienced an increasingly larger decline in their imathe midst of political

unrest.

Long (2008)examined the influence of armed conflict on bilateral trade in an unspecified
number of bilateral trade partners. Relying on the ratierpectations hypothesise argued

that one should anticipate decreases in trade from both actual conflict and expectations of
conflict. Long (2008)found that both domestic and international conflict affected bilateral
trade. Bayer and Rupert (2004fpund similar results. They furéh argued that it was
unreasonable to expect the same effect across all countries in the, &ysteonflict could

also lead to increased trade. Li and Sacko (2000) offered a theory that resolved the puzzling
inconsistent findings and competing theoretiegblanations regarding the effects of armed
conflict on bilateral trade flows. They argt
expectations of the risks associated with the onset, duration, and severity of the conflict.
When such expected riskvere high, conflict suppressed trade. Kesthdl (2010) alluded to

the inconsistency in the findings relating to conflict and trade, but they argued that there was

conclusive evidence that conflict reduced trade.

Owing to the increased incidents ofrtgism in recent times, a lot of research has recently
been done to determine the effect of terrorism on trade (Abadie & Gardeazabal, 2008; Mirza
& Verdier, 2008; Nitsch & Schumacher, 2004). The general conclusion wagdtratism
decreased bilateral trade flows even though the effect on average seems to be quite modest.
Bougheaset al (1999) notd that the gravity model only uses distance to model transport
costs. They presésd a theoretical model which shows that spart costs are not only a
function of distance, but also of the availability of public infrastructure. They augment the

gravity model with variables which capture the effect of public infrastructure on trade.

They argue that infrastructure is positivelyrrelated with trade since higher levels of public
infrastructure lowers transport costgcording to Anderson and Marcouiller (2002), there is
abundant evidence which suggests that transactions costs associated with insecure exchange

(risk) significanty impede international trade. They aegihat predation by corrupt officials
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generatesa price markup (insurance premiums) equivalent to a hidden tax. These price
mark-ups significantly constrain trade where legal systems poorly enforce commercial

contractsand where economic policy lacks transparency and impartiality.

Most of these studs used a gravity model framewoakd this study emplgs the same
model of analysisas it has a proven track record in estimating bilateral trade flows
(Anderson, 2011; Medvedev, 2010; Martinéarzosocet al, 2009; Baier & Bergstrand, 2007;
Anderson & Macouiller, 2002. They analyzed the effect of one type of risk factor on trade,
political, technologicaland environmental risk (in isolation). Their political risk factor was
political instability or terrorismand their environmental risk factor wasural disasters. The
conclusion from all these studies was thidie different risky events were negatively

correlated with trade volumes.

There is however still a need to investigate the ripple effect of risk on bilateral trade. This is
because risky events do not occur in isolation. The occurrence and impact of one risky event
may depend on the occurrence and marginal impact of another risky eventalsmbgad to

the occurrence of other risky ev@)t(Oh & Reuveny, 2010)This interrelatedness means

there is a need for a new approach to investigate the economics of risk and their impact on
bilateral trade. Such an approach should take into accoenhtérdependencies between
events and how they affect trade individually and collectively. These risk dimensions,
though related, still represent different dimensions of risk. They have to be aggregated in a
seamless manner which will be cognisant of ¢hallenges posed by integrating data from

different risk sources into a single analytical perspective.

Most studies in the literaturéOh & Reuveny, 2010Long, 2008;Nitsch & Schumacher,
2009 also used a sample of mostly developed countries in thallysas. This study esa
sample consisting of middle and low income countries (developing countries) as this setting

is where risk is more prevalent (WEF, 2013).

Such a setting is provided Itye SACU, which is one of the oldest trade blocs in existence
and as suchhas gone through a number of chan@dss trade blods also quite a unique
agreement in the sense that it operatesoenr@on RevenuePool (CRP)into which all
customs, exciseand additional duties are paid. There is a specified developmenta

component of the excise duties which accrue to mesthtes. This can be viewed as a risk
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mitigation strategy antlansohm(2011) describeit as a monetary compensation to the other
member states for being part of the trade bloc with South Africa (which is said to distort
trade).

Other studies used highly aggregated data sets (GasstlaeP010; Oh & Reuveny, 2010;
Long, 2008;Bayer & Rupert, 2004; Anderson & Marcouiller, 2002 hey used total trade,
which means they were able to extract less informa#ind this compromises the validity of
their conclusions. According to Romilly (2007), researchers can only speculate on the reasons
for the observed differences in certain variables when theraigh level of aggregation in

the data analysis. Aggregated data usually conceals considerable variatiorvaniahkes.

This study follovs a commodity (disaggregated) approach in settinghgpdata as this
approacloffersonethe opportunity to obtain more informaticend todelve deeper into the
results to highlight issues and hidden trends from the individual variables under investigation.
Some studies used count data to quantify tfecef of the risky events, while others used the
binary variable approach (Raddatz, 2007). Theseapproaches suffer from the following
problems lack of variability due to excess zero data pqiatsrition problem anddummy
variable trap. This stugytherefore, uss a constructed composite index to quantify and
measure the risk. This approach isess#nd aggregasthe impact of different internal risky
factors, which according to Raddatz (2007) is a diffichiit worthy task.Table 3.1, is a

summay of the studies on the tradisk nexus.

3.4 SUMMARY

A lot of research has been done in trying to understand the dynamics of regional economic
integration(Anderson, 2011; Medvedev, 2010; Gasseletat, 2010;Keshket al, 2010 Oh

& Reuveny, 2010MartinezZarzosoet al, 2009; Abadie & Gardeazabal, 20@®ng, 2008;

Mirza & Verdier, 2008 Baier & Bergstrand, 200/Raddatz,2007 Bayer & Rupert, 2004;
Nitsch & Schumacher, 200Anderson & Marcouiller, 2004.i & Sackq 200Q Bougheast

al., 1999. This was done to address some of the challenges which international trade players
face, particularly low intrdloc trade in SS RTAs. So far, such efforts have not been

successful as the problem of low intiloc trade still persists. In recent timeslitkerent path
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has been explored in the quest to address the lowhlttcatrade, and the impact of risk on

trade.

Table 31: Summary of trade-risk literature

Author/s Objective Methodology Findings

1| Oh and| Analysing the dbcts of| Gravity model with | An increase in climatic

Reuveny (2010) climatic natural disasters ar| countryfixed effects | disastersor political risk,
political risk on bilateratrade for i or j , reduces theil
bilateral trade

2 | Long (2008) To determinethe influence off Gravity model and Military conflicts between

conflict on bilateral trade rationalexpectation states short of war ca
theory. influence trade

3 | Bayer and| Determine theimpact of civil | Gravity model using ¢ Civil wars decrease
Rupert (2004 | war in one country on thtal | two-way fixed-effects| bilateral trade betwee

bilateral trade betweenthe | model states bynethird.
afflicted state and its trad
partners

4 | Li and Sacko| Determine whether military | Gravity model and Military disputes reduce

(2000) disputes betweentwo states| rational expectation{ bilateral trade substantiall
suppress trade between th| and uncertainty| ex post.
firms. theories.

5 | Keshk et al | Determine relationshif Gravity model and Conflict that reduces trade
(2010) between trade and military | two-stage

conflict. Simultaneous
equations mode
estimator.

6 | Mirza & | Determine the relationshi| Gravity model Transnational terrorisn
Verdier, 2008 between international tradi has a negative effect on

security and transnationi bilateral trade flows.
terrorism.

7 | Nitsch & | Examines the effect o Augmented gravity Terrorism and largscale
Schumacher, | terrorism and warfare 0o/ model violence have a negativ
2004 international trade effect on international

trade

8 | Anderson ang Determine effect of security of Structural model of | Transactions costs
Marcouiller the pattern  of reduce| importdemarnd. associated with insecure
(2002) internationakrace. exchange  significantly

impedes internationatrade

Source: Tradditerature.
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This chapter presented the many definitions of risk and chose one which was more applicable
in the context of the study. The definitions of uncertainty and resilience were also presented
with the objective to crystalisihe understanding of risk. Various risk categories were also
presented and discussed. The emphasis was on fecmnomi¢ social environmental and
technologicali of the five risk categories outlined by thW&EF as being relevant for

developing countries.

In this chapter, the numerous factors identified in the literature as having an impact on
international trade were presented. These includepulation dynamics, inflation,
technology, national income, investment, energy, institutional framework, transportation
costs, technical and ndachnical trade barriers, exchange rate, relative prices, and economic
size and openness. Risk indicators avatso selected and discussed. These were selected
from the list that defined particular aspects of risk which were deemed to be appropriate for
developing countries. The chapter was concluded with a section that articulated the interplay

between trade ahrisk.

As risk can never be fully eradicatéte best mitigation strategy is to buug the resilience

of those affected. Before this can be implemented, there is a need to fully understand the
characteristics and impaatf the risk. This is where this thesis becormeportant;it builds

on the definitions of risk, and further presents the impact of risk fro8S#&rade perspective

using theSACU as a case study. This is particularly insightful as it highlights the ingbact

an important trade impediment (risk) in an area where risk is said to be most prevalent (SS
RTA). The SACU is quite a unique trade bloc in the sense thatdhe of the oldest trade
agreementsand also has the right mixture of developing countdsg, it has a revenue
sharing instrument, which to a large extéanctions as a risk mitigation strategy.

Another contribution of thistudyis on the methaalogy used to capture risk. Most of the
reviewed studies on the rigkade nexus used one risleasure (or at most two) to determine
the impact of risk on bilateral tradéut this studypresents a more thorough and robust
framework for quantifying risk in an economy. This framework is an aggregated risk index

which addresses the ripple effect okris

62



CHAPTER 4

CONCEPTUAL FRAMEWORK AND EMPIRICAL MODEL

4. 1INTRODUCTION

Even though the trade policy framework is dynamic, there are certain features that
characterise international tradénesefeaturesare the GATT 1947 agreement and the WTO
which have presented a serious effort towards full integration in international trade. These
agreements further provide a foundation for national policies which have had a huge
influence on international competitioespecially on tariffs, quotas, subsigiand other trade
practices. As the level of interdependence between trading nations continue to grow
exponentially, the relevance of the founding principles has never been greater.

One of the recent developments in the international trade literatsrbeem the realisation

that risk is one of the principal factors which influence bilateral trade flows. As isuas

been added as an independent variable in the gravity model of trade. The risk variable serves
to capture and control for the effect offerent risky events on the volume of trade between
bilateral partners. However, most of the reviewed studies analysed the effect of risk or risky
event on trade, in isolation (Keskkal, 2010;0h & Reuveny, 2010Abadie & Gardeazabal,

2008; Mirza & Verdier, 2008;Long, 2008;Nitsch & Schumacher, 200Bayer & Rupert,

2000; Li & Sacko, 2000 Other esearcherd.uckmann(2015 andJovanovicet al (2012,

have argued that this approach is an oversimplification of reality. This, dfuelefore
addresse this anomaly by constructing a framework that properly captures therisde

nexus.

The two previous chapteraddressedhe dynamics of international trade, specifically
regional economic integration and the interplay between trade ancdhribk iinternational
trade arenarhis chaptempresentshe theoretical framework of the composite risk indexe

gravity model of trade, due to it being the most successful and intensively used model in
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contemporary trade researdl, used for analysislt is discussed irSection 4.3. Lastly,

Section 4.4 presents the empirical model usedigstudy.

4.2CONCEPTUAL FRAMEWORK

Globalisation and regional economic integration have been at the fore front of the growth in
interdependence between nations. iftilience of these two has seen the world labeled as a
global village of natural trading partners, with producers and consumers from distant
locations of the world in constant contact. This contact has led to the exchange of
information, ideas, goodsand services which has transformed the economies of many

countries KHaskelet al, 2013.

However, there is a concern that economic interactetrthe international arenare still far

below those witnessed within national borders meartimgre is still more domestic than
international trade. There is still little international trade, less than what is expected between
countries with different relative factor endowments and signatories of trade agreements. The
constrained international exange in goods and servicesnnot be explained by tarifésd

other formal impediments to trad@. number researchem@rgue that trade is reduced by
hidden transaction costs associated with the risk of international exchange (Kagochi &
Durmaz, 2018;Hosny 2013; Coulibaly & Fontagne2009; Mayda & Steinberg, 2009;
Anderson & Marcouiller, 2002). There are a number of factors which are responsible for this
unpleasant state of affajrandthese includesmall fragmented economies, distance, physical
and techical barriers, and other external factors. Johretai (2008) categorise the external
factors into political, economic, social, technologiald environmental influencewhilst

the WEF (2012) labels the same factors as risks.

However according tdrade literaturan the last 20 years, protectionist trade policies (trade
barriers) have declined, yet intibdoc trade still remains IowECA, 2013; Behar & Criville,
2010; Mayda & Steinberg, 2009; Elva & Behar, 2008; Carrere, 2004; Longo & Sekkat, 2004;
Wiemer & Cao, 2004)This implies thatthere are other barriers to trade which counter the
economic integration modeSandrey, 2013; ECA, 2013; AGI, 2012; WDR, 2009; Elva &
Behar, 2008; Carrere, 2004, Wiemer & Cao, 2004erson & Marcouiller, 2002).
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4.2.1 Regional integration

The economic integration paradigm follows a linear integration of goods, labour and capital
markets, and eventually monetary and fiscal integration (Hartzenberg, 2011). This paradigm
begins with a preferential trade agreement (PWAjch is an agreement that leads to lower
trade barriers within the unipand flexibility on external tariff reduction. A Free trade area
(FTA) is the next level. It is characterised by zero internal taafisilsome protection in the

form of rules of aigin and lower external tariffs.

The customs union has the characteristics of a FTA and a harmonised external trade policy. A
commonmarket haghe characteristics of a customs union and the free mobility of factors of
production. An economic union hastbharacteristics of a common market and harmonised
economic policies. Finally, a political union hesmplete fiscal policy harmonisatioifihis

model is regarded as a sequencing pattern towards deeper integration, from unilateral trade to
multilateralism.The general expectation is that as integration deepens, that is, moving from
PTA toa political union(Figure 4.1), intra bloc trade should increase. This is because deeper
integration ideally means fewer barriers to trade (Mansfield & Milner, 2014). Hawthis

has not been the case at all. Signatories of trade agreements have continued to trade more
with countries outside their trade blocs than with countries within. According to Azis (2016),

this is to be expected as integration comes with certais. ris

Figure 4.1 depicts the interplay between the economic integration paradigm; its barriers (both
institutional and physical); and external factors (risk)ere are a number of institutional
barriers which are said to impede trade, and these intduifis and nortariff measures. A
number of possible explanations for the low trade volumes have been presented in the

international trade literature.
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Figure 4. 1: Economic integration and risk as an impediment to intenational trade

Source: Aut hor.6s own il lustration

4.2.2 Barriers to Trade

The general objective of regional integration is to provide access to a larger market to trading
economies with the aim of achieving increased and sustainable economic welfare. However
the achievement of this objective dependsa large extenton the existence of barriers to

trade.
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4.2.2.1Institutional barriers

i.  Tariff barriers
Tariff barriers, which are defined as taxes or duties imposed on imports, entail government
regulation oftrade in the form of direct taxes. However, the importance of tariffs has declined
in recent times with the success of a number of WTO trade negotjaticoesssion of a
number of countries to the WT@nd other bilateral agreemen®ofien, 2017Dunn &
Mutti, 2004). They are the oldest form of trade pqliagd have traditionally been used by
governments as a source of income. However, their true purpose is to protect particular
domestic sectorsand they generally impede bilateral tradkeugman & Obstfeld, 2008
Hence a number of governments now prefer Niariff Measures (NTMs) as a form of trade

regulation.

ii.  Nontariff barriers(NTMs)
NTMs take various forms, while they may be less visible and harder to measure than tariffs
they are no lessnportant.Theyhave become more important in recent times as governments
look for means of regulating trade without raising tariffs that were reduced in the WTO
rounds of negotiations. A NTM is defined as any government trade policy, other than a tariff,
which reduces importsbut does not similarly restrict domestic production of import
substitutes. Quotas, which are limits on the amount of a product that may be imported at a
given time, are the most transparent NTM (Kang & Ramizo, 2017; Dumtugi, 2004).
Other NTMs include technical barriers to trade (TBBshitary and phytosanitary measures
(SPS) antidumping dutiescountervailing dutiesand safeguards. TBT and SPS measures are
the most commarand they argprincipally, a means to prett the health of humans, plants

and animals in the domestic economy (Kang & Ramizo, 2017).
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4.2.2.2Physical barriers

Physicalbarriers, also called geographical barriersich are said to benavoidablejnclude
distance, landlockedness, political bordemad terrain (White, 2010). According toe
Benedictis and Taglioni (2011), distanceasly a proxy for trade costs. However, the
importance of distance as a physical barrier to trade has not decreased widveimwith

the improvements in the trade landscape.

4.2.2.3Risk

Risk creates uncertainty in production, consumption, economic returns and transactions
(direct effect). It also induces reductions or shifts in investment, demand and supply patterns
with seriousimplications for economic welfare and growth. It is endemic in developing
countries and when it is not properly managed, its negative outcomes can be satwreng

into crises with often unpredictable consequen&asen the level of interdependence in
global trade this risk can impact the economies of trading partners (indirect effect). The
relevancetherefore, of analysing the impact of risk on trading patterns, and on the economies

of trading countries cannot be overemphasized (WEF, 2013).

Since tle early 2000s, risk has been used to augment the gravity model of trade. Risk or risk
factors, has been included to estimate the impact of different potentially hazardous events on
trade(Keshket al, 2010; Oh & Reuveny, 2010; Abadie & Gardeazabal, 2068g, 2008;

Mirza & Verdier, 2008; Raddatz, 2007; Bayer & Rupert, 2004; Nitsch & Schumacher, 2004;
Li & Sacko, 2000). These studies investigated the impact of these risk factors in isolation
that is,one at a time. This jhrowever an over simplificatiorof reality as risk events rarely
occur in isolation. They are a result ahd usually result in other risky events. According to
Jovanovicet al (2012), there is a need for a more comprehensive approach to modeling risk

which will integrate data from fferent risk sources into a single analytical perspective.
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4.3 METHODOLOGY

This study proposes such a comprehensive approach which will integrate risk data from
different sources. It seeks to construct a composite risk index using two risk indecatms

four risk dimensions. The choice on the number of indicators is purely subjetives

based on data availability, ease of manipulat@macomplexity of index construction (Nardo

et al, 2005). This index will quantify risk in the economy amitl then be used to estimate

the impact of risk on bilateral trade flows. This approach will provide a means to aggregate

different riskindicatorsin the economyand then determine their impact on bilateral trade.

4.3.1 Composite Risk Index

The ndicatorsare quantitative variables which are used to represent a particular characteristic
of a system under review. The composition of an indicator may be one dimenthahad,
consiss of a single variablefgr example,precipitation) or multidimensionafdr example,

GDP). It is also a common practice to combine an array of indicators to construct a composite
indicator or index. The main objective and characteristic of composite indices is to extract the
important aspects of the system under reyi@wd r@resent such with a single number. The
composite risk index constructeid this study falls into a category of social indices called
vulnerability indicators. Such indicators measure the exposure of a population to some
hazard or the ability to cope wit the hazard. Prominent examples include the Human
Development Index (2010), the Disaster Risk Index (2004), and the Environmental
Sustainability Index (2005) (Tate, 2012).

According toSaisanaet al (2005) composite indicators have gained popularityrécent

times. They are increasingly being used to convey key information on the status of countries
in an array of fields.Aggregate, composite indexand composite indicator are used
interchangeably antthey originateérom the process involved in the construction of the index.
This process involves the manipulation of individual normalised and weighted indicators, to
produce an aggregate ordinal or cardinal measure of country performasamenarea of
study. The asgned weights may represent the relative importance of each indicator or be

derived from the data.
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Advancements in social vulnerability conceptual frameworks and the rising interest in the
development of quantitative metrics have led to a wide array obagipes employed for
constructing indices. The construction of an index involves a {staljje sequential process,
which includes structural design, indicator selection, data transformation, scaling, weighting,
and aggregatio(irable 4.). Modellers havelte responsibility of making choices between the
different legitimate alternatives during the construction process (Tate, 2012). According to
OECD (2008), the construction of composite indjdé® computational and mathematical
models, is more of an athdn a science. Its construction relies on the craftsmanship of the
modeller. However, in recent time$ate (2012; OECD (2008; Nardo et al (2005; and
Saisanaet al (2005 have helped define a framework for the construction of composite
indices. Table 4.1 outlines this framework with justification for the different stages and

processes.

Table 4.1: Procedural steps in the construction of composite indices
Step Justification

i. Theoretical framework Gives a clear understanding and definition of
Provides the basis for the selection and| multidimensional phenomenon to be measured.
combination of different variables.

ii. Data selection To check the quality, strength and weakness of ¢
Based on the analytical soundness, measurabilit| selected indicator against those of other poter
coverage, and relevance of the indicators tahe | indicators.
phenomenon being measured and relationship ti
each other.

iii. Multivariate analysis To compare the statistically determined structure
Used to study the overall structure of the dataset| the data set to the theoretical framework and dis
assess its suitability, and guide subsequel possible differences.
methodological choices d.g, weighting,
aggregation).

iv. Normalisation To make scale adjustments and deal with outlier
Should be caried out to render the variables | the dataset as they may become uninter
comparable on a dimensionless scale. benchmarks.

v.  Weighting and aggregation To select appropriate weighting and aggrega
Should be done along the lines of the underlyin| procedures that respect both the theoretical frame\
theoretical framework. and the data properties.

Vi. Uncertainty and sensitivity analysis To identify all possible sources of uncertainty in 1
Should be undertaken to assess the robustness | development of the composite indicator 3
the compositeindicator. accompany the composite scores and ranks

uncertainty bounds.

Source: OEC2008)
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4.3.1.1Theoretical framework

Dimensions and factors are cho$&sed on their role as drivers of bilateral trade flows. Such
factors are also viewed as sources of potential risk to the trade system. According to the WEF
(2013), there are five fundamental sources (dimensions) of risk for an economy: economic,
social, evironmental, technological and political factors. This study used the first four
dimensions to identify risk factors that affect the trade patterns of members of the SACU
trade agreement. In the previous chapter, it was argued that, generally, riskdgetiae

effect on bilateral trade flows as well as the potential individual effect of the different risks.

This section presents the theoretical foundations for therasle interplay.

4.3.1.2ldentifying and discussing the relevance of risk indicators

Accordng to the WEF (2013), risk, at the madewel, can be classified into five principal

risk categories: economic, social, technological, environmental, and politicdlis study,

four risk indicators économic, social, technological, and environmgraatl their respective
drivers were chosen through an extensive process of literature review, consultation, and
analysis of available data. The decision to exclude political risk was made based on the
complexity of the political dimension, that is, it inceslindicators which would have been
hard to manipulate in this study, e.g. the corruption perceptions index. Other indicators do not
show any variation over long periods of time, for example, political stability, conflicts,
ideology, and policy (Nardet d., 2005).

i Economic risk indicators

The correct use and allocation of economic factors is among the most important drivers of an
economy. Generally, countries with developed economies tend to have low, stable
inflationary trends. Such countrigend tohave a high degree of openness as well as a
developed financial sector. This gives them a comparative advantage in capital intensive
sectors, such that they have a higher export share in manufactured Boaabn & Strokoy

2014; Beck2002).
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A stable nacroeconomic framework is necessaryd conduciveor sustainable economic
growth and low inflation levels. It is characterised by low inflation, positive real interest
rates, stable and sustainable fiscal policy, competitive and predictable real exchange rates
and a viable balance of payments situat{@iftcioglu & Begovic, 2008; Bhagwati &
Srinivasan, 2002)There is, therefore, a negative correlation between economic growth and
inflation. With more countries vying for free trade, which calls for an export promoting trade
strategy, the need for a mostable macroeconomic framework has never been greater.
Economic growttandinflation are thereforg the indicators which represent economic sk

this study

ii. Social risk indicators

According to the Hecksch&hlin/StolperSamuelson theorem, amcrease in the price of a
good that is labodintensive in production will increase the real wage (and possibly
employment) thereby alleviate povertyFAO, 2012;Dunn & Mutti, 2004; Krugman &
Obstfeld, 2003). Winters (2@parguel that in general, freegdde leads to low unemployment
and poverty levelseven though evidence from the developing world is to the contrary.
Developing countries are clearly labealsjundant, and so free trade should lead to low
unemployment and poverty. However, it is not clémat the leasskilled poor workers are

the most intensively used factor in the production of tradable goods in developing countries.

Poverty and unemployment posgguably the greatest challenge to developing economies
around the worldespecially in Suisaharan Africa YN, 2019; Ndulu et al, 2005). High
unemployment ratescoupled with a high proportion of the population living below the
poverty line charactese underdeveloped economies. This does not only compromise their
competitiveness and productivityout also their participation in international tradeence,

povertyandunemploymerrepresent societal risk this study

iii. Environmental risk indicators

Adverse weather and climatic conditions are likely to result in signifieaohomic losses.

These lossesn turn,may be more pronounced in developing countries which lack resilience.
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It is not hard to see why vulnerable developing countries will be the most affected by drastic
climatic changes and unstable weather conditiBesearchers have noted the importance of
economic development in reducing vulnerability to adverse environmental factors and their
effects. They arggdt h a't a critical underlying factor
effects of a natural disaster isthevel of wealth at its dispos@dudoinet al, 2017; Burke

et al, 2010;Romilly, 2007%).

For the most part, the effect of environmental factors on tradeshdar, been neglected in

the literature. Drought, floods and other extreme weather pattemssame of the
environmental risks facinthe SACU countries. Unpredictable rainfall patterns and extreme
temperatures affect the agriculture sector and comproitiseompetitiveness. Extreme
rainfall patterns can lead to droughts and floasd etremely high temperatures lead to
high incidents of pests and other diseases which can reduce productivity and profitability in
agriculture UN, 2019. Thus, rainfall and temperatureare the indicators which represent
environmental riskn this study

iv.  Technological risk indicators

Good quality infrastructure not only reduces the distance between fragmented,rbgtons

also integrates national markets and connects them at low cost to other economies in the
global market (WEF, 2013). According to Ndwtial. (2005) inadequate infrastructure is

one of the key impediments to economic growth in Africa.-Sabaran Africa ranks at the
bottom of all developing regions in terms of infrastructilegelopmentijt is no surprise the

region has lagged behind in@omic growth Anderson & Felici, 2012Calderon & Serven,

2008; Limao & Venables, 2001; Boughedsal, 1999).

Some studies have investigated the impact of infrastructure on trade in different sectors.
These studies used the quality of roads and telszoncations amongst othersas the key
indicators of infrastructure. They concluded that trade performance was significantly affected
by the quality of infrastructure and access to telecommunicatidNs 2019; Nordas &
Piermartini, 2004). Therefor¢he need for these technologies to be of the required quantity
and quality cannot be overemphasizRdad networksindtelephone linesre the indicators

chosen taepresent technological rigk this study
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4.3.1.3Multivariate Data Analysis (MDA)

The use oimultivariate measurement not only reduces measurement error, but alsedallow
the researcher to properly measure the concept under review by joining several variables. The
idea ismeantto avoid the reliance on one variable to represent the cqimgpbstead to use
several indicators. This is ideal asniit only increases the available informatjdsut also
increases the chances of understanding the phenomenon under tegiewt (al, 2010).

Each of these indicators represents a different aspecteotdhceptand this serves to

provide a more holistic perspective.

Common Factor Analysis (CFA) and Principal Components Analysis (PCA) are MDA
techniques which are used extensively in the construction of composite indietrst @l,

2010; OECD, 2008Nardoet al, 2005. The main objective of both these techniques is to
reveal the correlation between a set of different variables. These techniques are useful for
gaining insight into the structure of the dataset before the composite indersisucted.

PCA assumes that all the variance in the dataset can be explaimisti CFA assumes that

only the shared variance can delaired. PCA is more robust than CFA in the sense that it

is not affected by issues like missing data values anehaonality issues (Haiet al, 2010;

OECD, 2008; Nardet al, 2005).

i.  Factor Analysis (FA)
The FA aims to describe a set pfvariables(xi, X, Xy in the dataset in terms of a smaller
number ofmfactors and further highlight the relationship between these variables. It is based
on a rather special model as compared to the PCA. The FA model assumes that the data is
based on the underlying factors of the model, and that the data variance can be decomposed
into that accounted for by common and unique factors (gtaat, 2010; Nardeet al, 2005;
OECD, 2008).

ii.  Principal Components Analysis (PCA)
The objective othe PCA is achieved by transforming a set of correlated variables (factors)

into a new set afincorrelated variables using a covariance matrixts standardised form,
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the correlation matrix. In most empirical work, the correlations among the original set of
variables are large enough such that the first few new varidhdess,principal canponents
account for most of the variance in the data3ée PCA is used to extract the firsh
principal components and to consider them as factors, neglecting those remamsg.
analysis by virtue of its simplicity and the fact that it allows fbetconstruction of weights
representing the information content of individual indicatorshesmost preferred approach

in the development of composite indicators.

The PCA weights are chosen so that the principal components satisfy the following
conditions: orthogonality; the first principal component accounts for the maximum possible
proportion of the variangeand a squared summation of the weights equal unity @dat,

2010; Nardcet al, 2005).The correlation coefficients between the principal components and

the independent variables are calteinponent loadings he squared loadingen the other

hand are the percentage of variance in that variable which is explained by the principal
componeh (OECD, 2008; Nardet al, 2005).The PCA involves finding theigenvalue®of

the sample covariance matrikhe eigenvalues are the variances of the principal components

that is,the transformed variables that explain most of the variation.

Eigenvaluesadd up to the sum of the diagonal elements of the covariance matrix. In order to
avoid one variable having an undue influence on the principal compoitaatsommon to
standardize the variables to have zero means and unit variances at the stahalysis. In

such situations, the covariance matrix then takes the form of a correlation matrirt(Elair
2010; Nardcet al, 2005).

After the decision has been made on the number of factors to keep, based on the eigenvalues,
the next step is to perform a rotation which seeks to enhance the interpretability of the results.
It is worth noting that this rotation does not affect the suraigénvalues, but changing the

axes does changkem and factor loadings of particular factors. There are a number of
rotation methods in the literatyreut the most commonly usexheis thevarimax rotation

The objective of the rotation is to obtain kear pattern of factor loadingshat is, by
maximising loading of individual indicators on individual factors. The factor loadings are
then used to construct weights for the composite indicator in the weighting and aggregation
stage (Haiet al,, 2010;0ECD, 2008; Nardet al, 20085.
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4.3.1.4Normalisation

During any aggregation exercise, a number of indicators are chosen on the basis of their
relevance in explaining the concept under reviand in this caserisk. These indicators
convey information oflifferent kinds and they are expressed in different unies example,

GDP (US dollarg, Road networkskflometres3, rainfall (millimetres.

Some of the indicators will be disproportionate with othlasexample GDP may be in the
millions whereas economic growth may be a single digit. Thus, according to Biaedo
(2005), before proceeding with the aggregation exercise, it is necessary to bring the indicators
to the same standard, by transforming them intolpulienensionless numbers. According to

the OECD (2008) normalisation of indicators is an essential step as it renders indicators
comparable. Since the SACU members differ considerably in sigee of the indicators

used to constt the composite risk dicatorwill be scaled using populatiprthat is,they

will be on per capita terms. This step is also a necessity as it takes care of outliers which tend
to become unintended benchmarks (OECD, 2008).

There are a number of normalisation methdug the moscommon arethe min-max re
scaling which is used in the construction of the widely used Human Development théex
standardsgation (zscores)which is used to construct the environmental sustainability index
and the internal market indexHair et al, 2010; OECD, 2008; Nardet al, 2005). The
objective is therefore to identify the most suitable method for the aggregation exercise,
taking into account its properties with respect to the measurement units in which the

indicators are expressed, anditlrobustness to possible outliers in the data.

The standardisation procedure rewards exceptional behavioat, is, above average
performance in a given indicator yields higher scores than consistent average scores across all
indicators. This is inappropriate when dealing with multidimensional concepts where no
dimension can be neglected in favour of another. It cammepected that a low poverty rate

will compensate for high temperatures (Aguna & Kovacevic, 2011). Therdfosestudy
utilisesthe minmax rescaling procedure (with the standardisation being a robustness check)

since risk is a multidimensional comptevhere balance in all dimensions should be rewarded.
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4.3.1.5Weighting

A fundamental aspect in the construction of a composite index is the need to combine a
number of different indicatoyon different scalesn a meaningful way. There are also a
number of procedures used in the literatuegual weights, PCA/CFA weightgjata
envelopment analysignd thebenefit of the doubt approachherefore a decision has to be
made on which of the weighting models vk employed in combining the information at
hand (Nardeet al, 2005).

However, there is no consensus on which of the numerous methods in the literature (equal
weighting, PCA weighting, data envelopment analyaisl the benefit of the doubt approach)

is the best to weight individual indicators in constructing the composite index. Researchers
have taken different approaches in dealing with the weights. Some endeavour to compensate
with higher weights, attached to components which they deemed more irluandisome

paid more attention to the existence of correlations among faatatsused weights derived

from principal components and factor analysis.

Othersused weights based on the opinion of experts, who are well versed on policy priorities
and theoretical backgrounds (Hatral, 2010; Nardeet al, 2005; Nicolettiet al, 2000). It is

due to these facts that researchers such as Namlo(2005) and Ncoletti et al (2000) call

for caution. They argue that soundness of the weighting procedure and transparency should
guide the entire exercise. However, the equal weighting and PCA/CFA methodologies are the
mostly used hence they are used in this stiftyuna & Kovacevic, 2011; OECD, 2008;
Cherchyeet al, 2006; Nardeet al, 2005).

4.3.1.6Aggregation

With all the controversy surrounding the abstract nature of composite indices, there is a great
need to be as objective and as transparent as possdaestiucting one. The controversy is

as much along analytical as it is along pragmatic liféss is one of the reasons why
PCAJ/CFA is so appealing because the aggregation process-isadath (Nardet al, 2005).

The most popular methods of aggregatiorihe literature are the arithmetic (additive) and
geometric (multiplicative) aggregatioAdguna & Kovacevic, 2011; OECD, 2008)
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i.  Additive aggregation methods
Out of all these techniques, the additive aggregation techniques seem to be the most favoured
by the majority ofresearchers. However, according to OECD (2008), these techniques may
require assumptions on and properties of the indicators and weigtitdhr may be difficult
to meet or verify. The simplest of the additive aggregation approaches involves calculating
the ranking of each country based on each indicator. The second aggregation approach
involves setting an arbitrary benchmark and enumerakbaghumber of indicators that are
above and below the benchmark. The last apptaac¢he additive classs by far the mostly
used in the literature. It involves the summation of weighted and normaliseddscdttors
(Aguna & Kovacevic, 2011QECD, 20@®).

0B 00 (4.1)

WhereCl. is the composite indeaf countryc at timet. Iy is subindicatorg, andw is the
respective weight attached|Ito

Although additive aggregation approaches are widely used, they have major flaws which are
hard to ignore. The most prominent of these flawgréference independenck allows for

the valuation of the marginal contribution of each variable separataly.implies that there

are no interactions between variablesd according tdNardo et al (2005) this is an

unrealistic assumption.

ii.  Multiplicative aggregationmethods
The geometric aggregation approach is preferred to its additive counterparts ltemaniss
the undesirable characteristic of full compensability in additive aggregations (OECD, 2008).
This characteristic implies that poor performance in one indicator is compensated by high
performance in another indicator. Generally, compensahiétgrs to the possibility of
offsetting a disadvantage on some criteria by a sufficiently large advantage on another
criterion, whereas smaller advantages would not do the same. This undesirable characteristic

is inherent in additive techniques, henbeir unsuitability in composite construction.
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The geometric aggregation approach has the following specification
00bBb O 4.2

WhereCl. is the composite index of counteyat timet. Iqc is subindicatorg, andw is the
respective weight attached ItoOriginally the arithmetic mean was used to compute the HDI,
but Aguna and Kovacevi2011) used the geometric mean. They argued that the geometric
mean was a better alternative as it reflected the-wédédetweerthe dimensions in the HDI
2010.

4.3.1.7Uncertainty and Sensitivity Analysis

The exercise of composite index construction involves multiple stages where subjective
decisions have to be made. These decisions involve, but are not limitée tchoice of
indicators for the composite index; the imputation of missing daa the choice of
normalisation, weighting and aggregation approaches. These are the sources of the never
ending controversy surrounding indices (Tate, 204guna & Kovaceic, 2011; OECD,

2008).

There are a number of tools outlined in the literature which could be employed to improve the
transparency of this exercisend to improve the robustness of composite indices. Two of
these toolghatare widely usedre: uncertaintyanalysis (UA) and sensitivity analysis (SA).
Given the importance of composite indices in recent times, it goes without saying that the
construction of the index has to be transparent and guided by a sound theoretical foundation.
Undertaking the UA and Séan therefore be seen as an attempt to enhance the transparency

of the exercise.

According to Tate (2012) the validation of some social vulnerability indiceBas been
hindered to a large extent because some social vulnerabilities may not be directly ohservable
for exampleyisk. This has necessitated researchers to use ptikadsiman mortality rates,
damage to the environment, economic losaad human disptementto name a few. The
success rate of this option is variable, as it has produced mixed results. The authoeduggest

internal validation as an unexplored alternative approach. This approach is generally an
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examination of how changes in index coustion components affect the modelled output.
The importance of this step cannot be over emphasized. According to Tate (B81%e of
methodologically fragile indices in hazard mitigation planning and policy formulation will

result in flawed decisionsith dire consequences.

Therefore, this study undertook validation in the following stages of the index construction
weighting and aggregation. These are some of the main sources of unceAgunga &
Kovacevic, 2011;0ECD, 2008; Nardoet al, 2005). The Sensitivity and Uncertainty
Analysis was carried out as Aguna and Kovacevic (2011).

4.3.2 Constructing the Composite Risk Index

The composite risk index is a summary measure of risk affecting the domestic economies of

bilateral trade partners.

YO ¢« YQuéte Yi €D YORD » YQE U 4.3

CRI;: is the composite risk index for the importergnd exporterjf at timet. It will capture
the aggregate effect of risky events on the trade volumes trfaifiag partnersY Q @ ¢ &
the economic risk factoiy i ¢ ds the societal risk factoty 6 ‘Qais the technological risk

factor; 'Y Q¢ vis the environmental risk factor. Thes are the weights assigned to the

different risk categories. The different categories will be assigned equal wéigits,0.25.
According to Hagerty and Land (200The use of equal weighting is justified when survey
datg of the respective weights gele place on the different components of an indes not
available. There jhowever a need for the weights as they distinguish risk from uncertainty.

4.3.2.1Normalisation of Dimension indices

As outlined earlier in this section, the normalisation wasertaken using the following
equations: The data was normalised using two different methods of reatioali Min-Max

(rescaling) and Standardison (zscores).
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66 —— (4.4)

Where NV is the normalised value of indicatqr(for example inflation), x;; is the value of

the indicator at time ¥min andXmaxare the minimum and maximum values of indicajofor

the importer and exporter at timhéWith this type of normalisation procae, the normalised
indicators lie between 0 and DECD, 2008; Nardoet al, 2005. As in Aguna and
Kovacevic (2011) the observed actual minimum value will be reduced by 5% to avoid O score

values on the component index.

The standardation method ohormalisation was used as a robustness check

66 — 4.5

Where0 w is the normalised value ofexporter) and (importer) at time, & is the value
of the importer and exporter indicator at timedis the mean of an indicator across all the

countries under revievand, is the standard deviation of an indicator across the countries.

4.3.2.2Weighting

Two weighting methods were employadthis study, that isthe PCA weighting and equal
weighting methods. The PCA weights were obtained during the multivariate data analysis.
The equal weight is 0.28ndthis is because there are four risk dimensions. Equal weighting
is the besiption when there is no statisticor empirical basis for choosing a particular
weighting method. This methodology may also be utilised as a result of inadequate
information on the causal relationships governing the phenomenon under ¢elaiewt al.,

2010; OECD, 2008; Nardet al, 2005).
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4.3.2.3Aggregation

The most popular methods of aggregation in the literature are the arithmetic (additive
aggregation) and geometric (multiplicative aggregation) meaggn@a & Kovacevic, 2011)

The PCA weighting approach is also attractive as it is-blased. The multiplicative
aggregation procedure was used in this study because it does not have the flaw of full
compensabilitfAguna & Kovacevic, 2011QECD, 2008. The additive and PCA weighg
procedures were used as robustness check (OECD, Raé@p et al, 2005; Saisanat al.,

20095.

a) Additive aggregation technique

i.  Aggregation using equal weights (CR_2)
6YO OY  YY YY  0&Y (4.9

Where6 'Y "@s the composite risk index of countryandj at timet, O'Y is the economic

risk; Y'Y is the social riskiY'Y is technological riskandO ¢ Y is environmental risk.

ii.  Aggregation using PCA weights (CR_pca2)
6YO OY  YY YY  0&Y 4.7

Where U, B, o and U are the PCA weights

b) Multiplicative aggregation technique

I.  Aggregation using equal weights (CR_1)

6'YO OY zYY zYY z0¢Y (4.9

82



ii.  Aggregation using PCA weights (CR_pcal)

6YO ©OY z7YY zYY z0&Y 4.9

1. Sub-indicators

In constructing the suimdicators, the weighted and nornsali variables are aggregated

using the equakeighting method. The PCA weights method is used as a robustness check.

a) Economic risk factor
YQwé ¢ 0@ 08¢ N (4.10

Where: Ecgr is economic growth of andj at timet; Infl is inflation of i andj at timet;

¥ = 0 or & the respective PCA weight.

b) Environmental risk factor
YQeE UL YO YQa# (4.11

Rainis rainfall ofi andj at timet; andTempis the temperature afandj at timet; ¥ = 0 or5
is the respective PCAeight.

c) Social risk factor
Yi € 0¢& YEQanwé w (4.12

Pov ispovertyin i and jat timet; Unemployis unemployment imand j at time ty = 0 or &
the respective PCA weight

d) Technological risk factor
YO QD YE FQ "YQ&'Q (4.13
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Roadis the road networkn i andj at timet; Teleis telephone network inandj at timet;

¥ = 0 or & the respective PCA weight

2. Composite Index
O0YO OY YY YY ©0&0'Y (4.19
Where 6 'Y Qs the composite risk index of countryandj at timet. 0 is the respective
weight of the subrisk index. Q'Y is the economic risk of countiyandj at timet. “Y'Y is

the social risk of countriyandj at timet. 'Y 6 ‘Qais the technological risk of countiyandj

at timet. O ¢ 0 "Ys the environmental risk of countrandj at timet.

4.3.2.4Sensitivity and Uncertainty Analysis

The following stagesire used in the analysis: Weighting; equal weights, PCA weights and

Aggregation; multiplication (geometric mean), addition (arithmetic mean). Table 4.2 below

outlines the four input factors and their respective aggregation and weighting procedures.

Table 4.2: Input factors and the respective aggregation and weighting procedures

Input Factor Weighting Aggregation
(X2) Eaual ) MFplication
(X2) PCA Multiplication
(X3) Equal Addition
(Xa) PCA Addition

Given the distribution ofhe input factorsXs), 10,000 random draws will be generated and

from these draws, the following outputs will be calculated:
. O0YOOYzYYzZ'YYZO'Y (4.15

ii. 0 Y @anking
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The results of these simulations deterrdimghetherthe composite risk indexCRl;) was

robust to alternative methodological choices.

4.3.3 Summary of Index Construction

According to trade literature, studies that investigate the impact of risk on bilateral trade have
one major flaw they study the impact of a single risk factor in isolation. This has been
flagged as an oversimplification of reality as risky events rarely occur in isoldtene is
therefore a need for a more comprehensive approach for ringetisk This approach
should integratelata from different risk sources into a single analytical megtuekmann,

2015; Jovanoviet al, 2012; Oh & Reuveny, 20100his study set out to address this flaw by
constructing a composite risk index which integrated ragla érom different risk sources.

An index framework was used as a basis for constructing the risk if@aeshown in
Appendix Table A1). This was a means to reduce the subjectivity of the process which is
described as more of an art than a science. Thedtiep in the index construction process

was multivariate data analysihat servel the process of reducing measurement error. This
step also provides weights used in the weighting stage called PCA weights. The next step was
normalisation, which is abouiringing the indicators to the same standard, by transforming
them into purely dimensionless numbers. Max Rescaling was the preferred method

because it does not reward exceptional behaviour like the standardisation approach.

The constructed compositedex showed robustness under different procedures which were
altered to determine the appropriateness of the procedure. There were two critical stages that
were important for proving the robustness of the inderighting and aggregation.
Weighting entas combining a number of different indicators on different scalesa
meaningful way. Two procedures were used, equal weights and PCA weigh&.weights

were chosen over PCA weights because they produced an index with the least variation.
Equal weigh¢ are also ideal when there is mopriori statistical or empirical basis for
choosing a particular methgdHair et al, 2010; OECD, 2008; Nardet al, 2005. The
aggregation step involved combining different risk dimensions into a single unit; arithmetic

and geometric procedures were used. The geometric procedure was chosen to construct the
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index because it does not hatlee undesirable characteristic of Ifdompensability in
additive aggregations (OECD, 2008he composite risk index was constructed using-min
max rescaling; equal weights and geometric aggregation.

4.3.4 The Gravity Model of Trade

The gravity model is one of the most successful and widely used models in empirical
researchin international tradethas been used to analytbe net effect®f trade policyi.e.

volume and direction of trad@ergstrancet al, 2013;Baier & Bergstrand, 2009; Anderson

& van Wincoop, 2003) Its empirical robustness has made it the model of choice in
investigations of the geographic patterns of trade. The gravity model has also been employed
in many empirical trade studies to estimate the imp&ch variety of policy issues and
various trade distortion3.here iswidespread use dahis model despite its earlier criticism of
lacking a strong theoretical basBa{vatici 2013; Tayyab et al, 2012; Anderson, 2011;
MartinezZarzosoet al, 2009; Hgbmanet al, 2008; Santos Silva & Tenreyro, 2006). There

has also been some controversy around its proper specification. This has led trade researchers
to question the validity of some results and conclusions in some of the most influential
articles in thetrade literature (Gomez, 2013; Anderson & Yotov, 2012; Anderson, 2011,
Westerlund & Wilhelmsson, 201Anderson, & van Wincoop, 2003). This has also led to an
increased interest in the proper specification of the gravity model of trade.

4.3.4.1Proper Specificabn of the Gravity Model

In the general form of the model, the volume of trade between two trading countries is
proportional,ceteris paribus t o t he product of the countrie
with the distance between them. This specification of the misdedlled the traditional

gravity equation and it has come under scrutiny in the trade literature. According to
MartinezZarzaso Q013), the rationale for using the ldoearised approach comes from the

need to generate estimates that yield elasticities. Log transformation also improves precision

and reduces the influence of outliers on the estimates. This is particularlyantpeien the

countries under review are as diverse as the ones in this study (Baethét2012).
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However, there are a number of issues that have been raised concerning the traditional
specification. Firstly, the gravity model, like other constassticity models, should be
estimated in its multiplicative formas there is potential bias in the elasticities estimated
using the log linear model. The source of bias is when some trade observations are zero. It is
worth noting that zero values are v&gymmon in trade datd.he reasons for the occurrence

of zero values includerestrictive trade policieslack of trade between small and distant
countries due to high transactional cpstsd poor record keeping. Others incluldsv levels

of GDP per capitaespecially in developing countriea lack of historical and cultural
relations between some countriesd lastly the fact that countries do not produce nor
demand all available goods (Bacchet#aal, 2012; Silva & Tenrey, 2006). There is
therefore a problem related with the analogy between Newtonian gravity and trade, as the
gravitational force can never be zero. The standard gravity model specificatiogrésore

not well suited to deal with zero trade flows heyt are discarded (Bacchethtal, 2012).

The dserved zero observations contain valuable information which should be exploited for
efficient estimation and as such should not be discaadpdori. This study followed the
recommendation oéstimaing the gravity model in levels i.en multiplicative form without
log-linearising since loglinearising drops the zero observatioi$erefore, the Poisson
estimation technique, which is a kigear pseudo maximum likelihood estimator (PPML)
replaces Ordinary Least squargsead & Mayer, 2013; Anderson, 2011; Helpmetnal,

2008). There istherefore a need to revisithe model specification to allow for consistent
estimation of the parameters of interest when the dependent variable makesoovalues
(Head & Mayer, 2013; Westerlund & Wilhelmsson, 2011; Santos Silva & Tenreyro, 2006).

Secondly, the traditional specification ignores that the volume of trade from regioegion

j is influenced by trade costs betwetre two regions relave to those of the rest of the
world. These are called the midteral resistance terms (MRTsyhich account for cross
country price variation. This means thibefore any bilateral sale materialises, it must have
interacted with all possible alternatives and frictions. |ttherefore imperative that any
theory on bilateral trade flows should account for the relative attractiveness of- origin
destination pairsTherefore the omission ofthe MRTs is a serious source of bias (Salvatici,
2013; Medvedev, 2010Another reason for includinthe MRTs is that a pair of trading

partners surrounded by other open economies tends to trade less than if they wererislands o
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surrounded by deserts or mountairtgteris paribus (Gomez, 2013; Salvatici, 2013;
Bacchettaet al, 2012; Baier & Bergstrand, 2007; Anderson & van Wincoop, 2008
solution to this problem is to augment the traditional gravity equation with exporte
importer fixed effects as the MRTs are not observable (Peelah, 2016; Salvatici, 2013;
Bacchettaet al, 2012;Medvedev, 2010; Anderson & van Wincoop, 2D03

Thirdly, researchers were using cross sectional data until it was discovered tligbehid
estimation did not control for heterogeneity among the trading countries in the analysis. This
is one of the advantages of using panel data for the analysis, as it allows the researcher to take
into consideration country heterogeneity (Westerluniv8helmsson, 2011). According to
GomezHerrera (2013, results of the analysis may vary substantially depending on the
countries in the sample, leading to an estimation bias. Researchers have since turned towards
panel data, that is, crosgction data floseveral consecutive years (Prettral, 2016; Baltagi

et al, 2014; Westerlund. & Wilhelmsson, 2011; Helpneiral, 2008; Melitz, 2007). Panel

data gives more information, more variabilignd less collinearity among the variables. It

also has more deees of freedom which may improve the efficiency of econometric

estimatescontrolling for individual heterogeneity.

It also has a greater capacity of capturing the complexity of human behaviour and dynamics
of adjustment compared to a single cresecton or time series data. This simplifies
computation and statistical inference (Baltagial, 2014; Hsiao, 2007; Gujarafi Porter,

2009). The panel approach makes it possible to disentangle the time invariant €ountry
specific effectslt is important tonote that the interpretation of the estimated coefficients in a
panel setting is crucially different frorthat of crosssection analysis;isce in a panel
framework, one is able to check for cr@estion deviations and, iherefore able to interpret

the parameters as elasticities (Hsiao, 2007).

4.3.4.2Gravity Model Estimation

There is an assortment of estimation techniques in the gravity of trade literature. Each
technique has advantages and disadvantagesaansuchit cannot be claired that any
technique absolutely outperforms othéviartinezZarzoso(2013) recommends following a
model selection approach using a number of tests to select the more appropriate estimator for
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any application. Therefore, it has become the norm to endifi@yent estimatiorapproaches

on the same data s&t a robustness cheelnd as a way of comparing the performance of the
different analysis methods (Head & Mayer, 20I@)e most used estimation technigue

recent timesis the Poisson estimation techniguehich is a loglinear pseudo maximum
likelihood estimator(PPML). Westerlund and Wilhelmsson (2011) propose estimating the
gravity model directly from its nonlinear form by using the PPML estimator. Since the
gravity nodel can be directly estimated in levatstemoves the need to linearise the model

by taking logarithms. Therefore, the problem of dealing with zero trade values disappears.
This approach is also ideal since it not only addresses theemt&)o problem,but also
provides unbiased estimates in the presence of heteroskedasticity (a common feature in trade
data) and takes care of the bias caused by cotspecific heterogeneity (Head & Mayer,
2013; Bacchetteet al, 2012; Anderson, 2011; Martin€arzoso,2013; Westerlund &
Wilhelmsson, 2011; Martin & Pham, 2008; Santos Silva & Tenreyro, 2006).

Even though the PPML estimator is mostly used for count data, Santos Silva and Tenreyro
(2006) argue that the only thing necessary for this estimator to be dffisi¢ime correct
specification of the conditional meathat is,O I Qwf . They also argue that the

data need not be Poisson and the dependant variable need not be an integer for the estimator
to be consistent. Another appealing feature ofRRML estimator is thain the absence of
information on the pattern dieterokedasticity it assigns the same weight to all observations

in the data set. The PPML is not without its flawke one flaw which is flagged every time

the PPML is mentioned in gravity model analysssthat it may present limited dependent
variable bias when a significant part of the observatisaensored (Gomekerrera, 2013;
Westerlund & Wilhelmsson, 2011).

Earlier atempts at accounting fonultilateral resistance tesiMRTSs) by using price indexes
data have proven to be ineffective. The proldewith this approachncludeissues of data
scarcity and the failure of existing price indices to accurately reflect theleboeffect
(Salvatici, 2013). These problems prompted researchers to switch to more structural
approaches. One of thesed arguably the most effectivie fixed (random to estimate time
invariant terms)effects estimation. This approach accounts for viddial unobserved

heterogeneity of each economic unit in the data set. This approach has received discipline
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wide acclaim and has been used by a number of researchers (Bretin 2016; Head &
Mayer, 2013; Anderson, 2011; Greene, 2011; Plumpé&raeger, 2007). However, it is only

in cases where the precise modelling structure yields an equation in multiplicative form
when using fixed effects will yield consistent estimates of the components of primary interest
(Head & Mayer, 2013).

This approacthas one major advantage, the ability to deal with unobserved heterogeneity
across units. However, according to Plumper and Troeger (2007), this advantage comes at a
heavy price. Since this approach uses the averaging within transformation procedw®, it do
not work when there are variables that are time invaridrEt is, constant over time.
Therefore variables like distance are excluded from the model. This poses a challenge
however, since distance is one of the core explanatory varidllissaccoding toMartinez

Zarzoso andNowak-Lehmann(2003) is because the transformation wipes out such variables.

The random effects model makes one important assumption, which is the orthogonality of the
individual effects and the regressoés£ 1Gihw rt) "@QThis means thatthere is no
correlation between the unobserved heterogeneous compareerd, the regressorss) for

all the bilateral partners,j). In such casethe fixed effects estimator would be inefficient
(Baltagi et al, 2019. The random effects estimator makes the assumption that the random
effects areorthogonal that is statistically independent to the regressors. If this assumption
does not hold, then the random effects estimator is inconsistent, and the fixed effects

edimator is not unaffected.

Even though the random effects PPML approach would solve the issue of theuvamant
variables, it has other shortcomings. The most notable of all is that it suffers under a
heterogeneity biaghat is,the independence assumption of residuals and covariates is not
fulfilled (Prehnet al, 2016). An alternative is a random intercept PPML approach, which not
only allows for the estimation of tirdavariant variables, but it also yields estimates that are
identical to those from the fixed effects PPML approach (but only under large samples). This
is also true when the scale of the endogenous variable is relatively large as this helps
eliminate the contribution of the prior and make the Poisson likelihoa@ marmal.For

large samplesthe role of the prior vanishes gnihereforg the estimator is robust to the
choice of prior. Now, in this framework the posterior mean of the fixed ef§ald be

estimatedbut because the posterior is asymptotically noythalLaplaceapproximation
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used in the estimation replaces the mean with the mode. This leads to the standard fixed
effects estimation (Pretet al., 2016).

Given the developments in the empirical gigv model literature, it has become very
important to pick the correct model specification and estimation approach. Issues like the
inherentheterogedasticity zero trade valuesnd accounting for MRTs cannot be ignored.
One estimation approacthattakes care of all these underlined issisebe Poisson pseudo
maximum likelihood (PPML) approach. It was used wahdomeffectsin this study, with

fixed effects serving as a robustness ché&slen though the fixed effects approach is deemed
better tha the random effects, it is unable to estimate {invariant terms e.g. distance.
Thereforetherandom effectsnodelis used instead albeit with a random intercept as it yields

similar estimates (to fixed effects) in large samples.

4.4 EMPIRICAL MODEL

For a long time, there was a lot of criticism and controversy concerning the lack of theoretical
foundation for the gravity model. However, this has been dealt with extensively in the trade
literature (Helpmaret al, 2008; Bergstrand, 1989; Anderson, 1p7fhe model now rests on

a solid theoretical foundatipand the focus has shifted towards model specificatiat, is,

the log linearisation process in the presence of heteroskedas8aitge the PPML estimator
behaves well in the presence of hetkeaksticity, it is used in this studyhere is also the

issue of losing information due to the existence of zero trade #gywscially in trade blocs

where there are loincome andow-middle income economies. This study uses the PPML
estimator to also aount for the multilateral resistance tesn(MRTs) (Westerlund &
Wilhelmsson, 2011)The log linearised specification halsobeen shown to generate biased
estimates. This is because it does not control for the inherent heterogeneity among the trading
countries There is generally a lot of heterogeneity in SACU due to the different levels of
development for the membeilhe heterogeneity has to be accounted for since a country may
export different amounts of a good to two different trading partnerg,teeeigh they may be
equidistant from the exporter, or be members of the same RTA, and have similar economic
sizes (GDP). The MRTs have to be accounted for because any trade transaction interacts with

all possible destinations and impedimeiitse loglinearisingspecificationalsodoes not
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account for MRTs and omits zevalued trade flowsWesterlund & Wilhelmsson, 2011;
Santos Silva & Tenreyro, 20R&5ince there are a lot of zero values in SACU trade processes,

it is important to retain this informatn as it will help explain tradeatternsbetween SACU
membersThe model used in this study also employs panel data to tackle some of the issues
highlighted abovePanel datdhas a number of beneficial characteristics. It generally gives
more informationand variability. There is alsdess collinearity among the variables, more
degrees of freedom whialitimatelyimproves the efficiency of econometric estimat@his
controls forindividual heterogeneitgnd offersgreater capacity for capturing themplexity

of human behaviour (Baltagt al, 2014; Hsiao, 2007; Gujarati, 2004).

Trade volume has been estimated using taments under the gravity mod&DP of the
importer and exportepopulation of the importer and exporteistance between therand

other trade promoting or impeding factdier examplewhether the countries are contiguous,
share a currency, languagad colonizer. This study introduced the element of risk into the
gravity model The risk was aggregated, and captured in the fof an index, across the
economies of the bilateral trade partners in SACU. The composite index was then used to

augment the gravity model of trattedetermineheimpactof risk on bilateral trade.

The analysis involved the use of the panel data technigRarafomEffects estimation using

the PPML estimator and homoskedastic standard esra@tsarandom interceptThe random

effects modebleals with data nestationarity, crosgorrelation anegendogeneity in the data

but most importantly it account for multilateral resistance teiirhe Fixed Effects, Ordinary

Least Squaresand Generalised Least Squares estimation methods served as robustness
checks. The analysis was doneHrce| STATA 12, IBMLAB and @Risk Equation 4.19,

below represents the empirical model used in this study.

O QoR O ok ®© dO0 0 Y'Y - (4.1

Where:X;; is the total monetary value of agricultural commodity bilateral trade atttiftes
is usually exports from to j, but this studyusesimport data. This is because th&lBN

countries report their import data more accurately since they receive dividends from the
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SACU revenue pool based oretmportdata (Kirk & Stern, 2005). andj are the subscripts

of the importing and exporting country respectively.® & Q are county-fixed effects ofi

andj (that is,dummy variables for a country being either the importer or the exporter in a
pair). The fixed effects control for unobservable couattyibutesendogeneity as well as the

presence of multilateral trade resistanee.is a white noise disturbance term.

Yit is the Real GDP of the importing country at timét is expected to be positive as an

increase in GDP of the importer increases consumption and consequently trade. However,
since this study deals with agricultural f o
GDP, coefficient) could be less tharez o . The Engel 6s theorem st
increases, the proportion of income spent on food usually decreases. This means as income
increases, the proportion spent on food imports decreages. the Real GDP of the

exporting country at time It is a measure of economic size and it is expected to be positive,

as large economies trade mdeg.is population of the importer and exporter at time

Population is used as an estimate of the size of the domestic markets of the trading countries.
The larger the market, the more each country is expected to trade. Thehefqrepulation
variable is expected to be positiigj is the risk variable for the exporter and importer at
timet. It is the variable of interest as it captures the effeaggfegated risk on bilateral trade
flows; alsoan impediment to trade anas suchis expected to be negative (Oh & Reuveny,
2010).

A number of variables are used to capture trade costs in bilateral trade. These include the
distance variablelnD; is the natural logarithm of the physical distance between the main
economic centres (usually capital cities) of the trade part@edj. It is a proxy for transport

costs and it is used to reflect the hypotheses that transport costs increase witbediktés
alsoexpected to be negative as countries that are further apart are expected to trade less as

compared to contagious countries.

In addition to the distance variable which proxies transport costs, there are a number of
additional variables whichre also used to capture trade costs (both transport and information
costs) in bilateral trade. These variables includammies for landlocked countries,

contiguity, common language, and common colonial history. They generally reflect the

hypotheses thdtansport costs are expected to be higher for landlocked countries and, islands
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but are lower for neighbouring countries. They also reflect the hypothesis that search
(information) costs are lower for trade between bilateral partmdrsse business prces

are similar and known to one another. The expectation isfitms in contiguous countries,
countries with a common official language countries with common colonial ties are likely

to search for suppliers or customers in countries where tiedss environment is familiar.

W ] RETQ AMOEQ OEA] O 1] AaMEQAaERQ (417

Where: % is a collection of trade cost observables which are used to capture trade costs.
There is empirical evidence from international trade literature that each of these factors can
exert a significant impact on bilateral trade flows. This is presumably because they can

influence the costs of moving goods.

Bord; is a dummy variable which tak a value of 1 if andj are contiguous and O otherwise.

It reflects the hypotheses that transport costs increase with distance and are higher for
landlocked countriesbut are relatively lower for contiguous countries. It is expected to be
positive as ountries that share a border are expected to trade more due to lower transport and

administrative costs.

Lang; is a dummy variable which takes the value of 1 @ndj share a common official
language and O otherwise. It is expected to be positive as a common language reduces the
transactional costs of trad€ol; is a dummy variable which takes the value of 1 ahdj

were colonized by the same country and O othewi

It is expected to be positive as colonial ties increase trade. These variables are sometimes
referred to asultural distance variablesind theycapture informatiorcosts. Tradesearch

costs are said to be lower for countries whose business prautcesown to one another.

Curri; is a dummy variable which takes the value of ilahdj share a common currency or
if the currency of (orj) is an accepted legal tenderjifor i) at timet and O otherwise. It is
expected to be positive as this ueds the transactional costs of tradendlock is a dummy

variable that takes a value of 1 if both countries are landlocked and 0 otherwise. It is expected
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to be negative as countries that are landlocked have relatively higher transport cpsts and

thereforetrade less.
0 Qo p (4.18

Continuous exogenous variables are estimated in logarithms. Thesfohevariables are

then interpreted as elasticities, while variables estimated in levels (dummy variables) are
interpreted as senrdasticities as specified in equation 4.18 (Prehml, 2016; Bacchettat

al., 2012).

4.5 DATA

45.1 Data

The greatest challenge of contemporary researclarguably the lack of good quality
datasetsespecially in the developing countries. Access to good quality data can be the
difference between success and failure for a number of governments whose policies are

informed by empirical research (IMF, 2Q23kcrivens & lasiello, 2010

Figure 4.2 presestthe trade statistics of the selected agricultural commodities for the period
2000 to 2018. In this period sugar was the most traded of all the commodities with a share of
26 per cent South Africa andeswatiniare the main sugar producing members in the bloc.
The second highest traded commodity was maizep€t3en)t and South Africa was the net
maize exporter. Botswana, Namibia and South Africa, as the main beef cattle producers,

contributed 1Jper cenof traded live animals (cattle) to the SACU market.

South Africa, as the leading producer of grains, contributed abgog¢r2@entof grain to the
SACU market. Namibia, Botswana and South Africa were the major contributors to the beef
sector, and they produced aboutgdet centfor the market. The least traded commodities in
this time period were groundnuts and soybeans, fish, grapgsbhananas, cabbages and

tomatoes.
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Figure 4. 2: SACU commodity trade, 20062018

Source: Authorés computation from raw data

45.2 Data Sources

Theagricultural trade datased for the analysis this studywas obtained from a number of
sources. Thessourcesinclude the SACU Database]nternational Trade Centre (ITC),
COMTRADE, World Bank, IMF, FAOandWTO. Data on GDP, GDP per capita, inflatjon
and infrastructure was sourced from the World Bank taedMF database. Distance data

was sourced the French Research Centre in International Economics (CEPII) database.

Data on RTA membership was sourced from the WTO database. Weather data (rainfall and
temperature) was sourced from the Botswana Departmeriledéorological Services;
Lesotho Meteorological Services; Namibia Meteorological Service; South African Weather
Service; Eswatini Meteorological Services; as well fasn Harvest Choice.Table 4.3

presents the data sources.
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Table 4.3: Data sources
Variable Source Year
GDP growth (%) International Monetary Fund, World Bank 2018
Inflation (%) International Monetary Fund, World Bank 2018
Poverty (%) International Monetary Fund, World Bank 2018
Unemployment (%) International Monetary Fund, WorBlank 2018
Rain (mm) International Monetary Fund, World Bank 2018
Temper at ur e] International Monetary Fund, World Bank 2018
Roads (km) World Bank 2018
Telephone (km) World Bank 2018
Distance (km) French Research Centre in International Econo(@&s 1) 2018
Commodity trade UN Comtrade, World Bank, SACU 2018
RTAs World Trade Organisation 2018
Source: Aldldtdnor 6s comp
4.6 SUMMARY

The log linearisedyravity model specificationestimated using ordinary least squares, was
earlierdeemed ideah the literaturefo investigate the impact of a multitude of policy issues

on trade. However, there have been questions on the correct specification of the model. This
is primarily because the traditional specification has a number of limiting flawee# not
address the issues BIRTSs, heterogeneityand zero trade values. In response, a number of
specifications have been proposed in the empirical literaalirevith their pros and cons.
There has been no consensus so far, but one specification has received more endorsement
than most the Fixed Effects Poisson Pseuddlaximum Likelihood (PPML)specification

using panel data. This specification is not withdatvé but according to its proponents, the
benefits outweigh the costs. For a while, as presented in the conceptual framework,
institutional and physical barriers were the only impediments to bilateral trade. Risk has been
introduced into the picture to cwal for the effect of adverse events on bilateral trade flows.
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However, there is no consensus on how risk is to be quantified or measured in an economy
and how it ought to be presented in the gravity framework. Some empirical works investigate
the efect of a single type of risky event on bilateral trade flows, while others investigate the
effect of two or more event3his studyargues that attempts to analyse the impact of risk on
trade fell short as they over simplified reality and used one riskytdwo capture the effect of

risk. This is duein part to the lack of a framework to aggregate risk in the domestic
economy.Relying on the recently developed outline for constructing composite indices, a
framework was developed and presented in thisaecThis framework bridges the gap in

the literature that is, provides a way of quantifying and measuring aggregate risk. This
framework was used to construct a composite risk index which was used in an augmented
gravity model to investigate the impaftaggregate risk on bilateral trade flows in the SACU
trade bloc. Eight risk factors were chosen under four risk dimensants they were
aggregated to come up with a composite risk indérally, the empirical model was

presented and discussed.
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CHAPTER 5

THE IMPACT OF RISK ON SACU BILATERAL TRADE
FLOWS

5.1INTRODUCTION

In a bid to understand the impact of risk on regional integration, trade researchers have
augmented the gravity model of trade with a risk variable (Keshkl, 2010; Oh &
Reuveny, 2010Bayer & Rupert, 2004; Anderson & Marcouiller, 2002However, the
introduction of this variable int@and the specification of the gravity framework have raised a
few concerns. Thesmncernsnclude oversimplification of realityand faiure to address the
ripple effect of risk events. This studjherefore,addresses these flaws by aggregating
different risk dimensions in the economy into an index. The aggregation of risk achieved by
constructing the risk index addresses both the ovelificagion and ripple effect concerns.

The constructed risk index is then used to estimate the impact of risk on bilateral trade.

In an attempt to avoid the controversy around and the subjective nature of indices (OECD,
2008;Saisanaet al., 2005) this sudy followed the index construction framework as outlined

in OECD (2008) and Nardet al (2005). This chapter is divided into two parts; the first part
presents results from the index construction phase and the second part presents results from

the graviy model analysis phase.

5.2INDEX CONSTRUCTION

In the preceding chapter, it was highlighted that there is a lot of controversy around the
construction and use of composite indices. It was argued that the exercise tends to be more of
an art than a science in the sense that a number of subjectiverdebei@ to be made. Such
decisions involve the indicators, aggregation, normalisation, and weighting procedures to use.

Since composite indices are used to make important decisions which affect a number of
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people, their construction has to be as pretiaasparentand guided by a sound theoretical
foundation as possihlélo address this source of controversy, researchers came up with a
framework for constructing composite indic€gate, 2012; OECD, 2008; Saisast al,

2005) This study utilised thigramework to construct the composite risk index, and this
section presents the resuli@ble 5.1 illustrates the mean values of the variables used in the
construction of the composite risk indé&xwo drivers were used in quantifying in this study.
They ae economic growth, inflation, poverty, unemployment, rainfall, temperature, road and
telephone networks. The data covers the period from 2000 to 2018. From this table, it can be
seen that economic activity decelerated in all the SACU member states dusimgriod.

The period was generally characterised by low economic growth and high inflationary
pressure. Poverty and unemployment also remained high, owing to failing macroeconomic
policies (World Bank, 2018).

Table 5.1: SACU descriptive statistics of composite risk index variables

Botswana | Lesotho | Namibia | South Eswatini SACU
Africa

Economic growth (%) 3.8 3.5 4.1 2.8 2.0 3.2
Inflation (%) 7.3 6.5 6.9 5.7 6.9 6.7
Poverty (%) 21.2 55.8 27.0 16.2 40.6 32.1
Unemployment (%) 19.6 28.8 21.8 25.1 22.8 23.6
Rainfall (mm) 346.1 621.4 336.4 512.5 708.7 505.0
Temperature {C) 22.1 13.2 21.5 18.1 20.4 19.1
Road (km) 23040.3 | 5520.7 | 51740.3 360362 3223.2 88777.3
Telephone (km) 141733.5 | 38776.5| 139384.1| 4863775 44438.9 1045622

Source: Authordés ca(e0tb2018).on from ri sk dataset

Namibia had the highest economic growltiringthis time period with an average of 4.1 per
cent. Botswana, Lesotho and Namibia had growth rates that were higher than the regional
average of3.2 percent whereagswatiniand Sout h Africads e,conomi

percent respectively. On average, South Africa had the lowest inflatltioh was also
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lower than the regional average. There was inflationary pressure on the rest of the SACU
member stateswith rates of around’ per cent. Eswatin and Lesothowere plagued by
poverty during this time period as over 4Per centof their populations were pooBoth
countriesreceived the first and second highest average rainfall in the region, respectively.
However with a subdued economy, producers in these countries could not take advantage of
the good rains anassuch;their respective economies have continued to suffer. Being the
regional powerhouse, South Africa was the nuestelopeddf the SACU countries in terms

of infrastructure in the period 202018. With a road and telephone network covering
360362km and 486375 km, respectivelySouth Africa exceeded the regional averages of
88777.3km (road) and 104562Rm (telephone).

5.2.1 Multivariate Data Analysis (MDA)

After having addressed the requirements of the first two steps (laying the theoretical
framework and setging data) in the framework, the MDA was undertaked thissection
presents the results. The main idehind this stepvasto help the researcher to properly
measure the concept under review by joining several variables. This step also avoids
measurement error (choosing the wrangdjcatorsandreduceoverreliance on any variable)

in the construction of the index. Since timelex is made up of several variables, this step
ensures that there is no over reliance on any particular variable but rather, each aspect is
properly represented. Theitipal ComponentsAnalysis (PCA)procedure was chosen as

the best method as it Isorerobust than @mmonFactor Analysis (CFA) It is also simpler

and allows for the construction of weights which are -thased as it was outlined and

discussed in the preceding chapter.

5.2.1.1KaiserMeyerOlkin (KMO)

The KaiserMeyer-Olkin measure of sampling adequacy is a statistic for comparing the
magnitudes of the observed correlation coefficients to the magnitudes of the partial
correlation coefficients. The concept is that the partial correlations should netybange if
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one is to expect distinct factors to emerge from the analysis. It is used as a justification for
using the PCA method. The KMO measure has to be greater than 0.5, which means the
variation between variables is higience, itsampling adequacy 37151 This means that

the correlation between the variables is highd this is one of the requirements for using
PCA other than the factor analysis (FA) (Hetial, 2010;Nardoet al, 20035.

5.2.1.2Eigenvalues

The second step in the composite index construction procedure involves finding a few
variables (principal components) from the original set that account for most of the variance,
calledEigen valuesin Table 5.2, thé&igenvalues of the correlation matrof the eight sub

indicators (standardised values) that compose the compud#eare presented. The sum of
theEigenvalues is equal to the numberofsulm di cat or s (Q=EB). §imcathev al u e s
PCA employs the correlation matrix rather than theadance matrix, alleight sub

indicators are assigned equal weights in forming the principal components (OECD, 2008;
Nardoet al, 20035.

Table 5.2: Eigen values of the 8 individual @mpositel ndexindicators

Variable Eigenvalues % of variance Cumulative %
Component 1 3.68 46.1 46.1
Component 2 1.21 15.1 61.2
Component 3 1.03 12.8 74.0
Component 4 0.78 9.8 83.8
Component 5 0.65 8.1 91.9
Component 6 0.35 4.4 96.2
Component 7 0.23 2.9 99.1
Component 8 0.07 0.9 1

Extraction method: Principal Components Analy{§i€A)

Source: Output from risk analysis
This criteria gives the main factors which are correlated with the eight indicators (those in

bold), which jointly account for 7¢er centof the variance. This finding is substantiated by

the scree plot (Figure 5.1), which is a plot of Ehgenvalues. The first Principal Component
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explains the maximum variance in all the gndlicators, 46.1 with an Eigevalue of 3.68.

The second prinpal component explains the maximum amount of the remaining variance,
15.1 with an Eigewvalue of 1.21. The third principal component ha€ayenvalue of 1.03.
According to the Kaiser rule, the only components retained (for the construction of the PCA
weights) are those with Eigen values above unity. Figure 5.1, is a diagrammatic depiction of
Table 5.2. The three principal components are the ones with points above the horizontal line
(y=1) (Hair et al, 2010; OECD, 2008).

Scree plot of eigenvalues after pca
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Figure 5.1: A scree plot of Eigernvalues from the PCA

Source: Output from risk analysis

There is a change in slope in the diagram which corresponds to th&itprmvalue since
theseexpress the proportion of the total variance in the data explained byfaedch A
change in slope is a means of determining the optimal number of factors which explain the
highest proportion of the variance. This happens after the Higehvalue. Tl rest of the
principal components are then dropped as they explain very little of the variation @lardo
al., 2005).
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5.2.1.3Eigenvectors

The objective of PCA is to explain the variance of the observed data through a few linear
combinations of the original data. Even though there eaght variables, much of the
variation in the data can often be accounted for by a small number of vattabdesin this
case,as shown irFigure 5.1). These are the principal components, or linear relations of the
original data that are uncorrelated (Naed@l, 2005). At this point, there are still 8 principal
componentsthat is, as many as there are \ables. Therefore, the third step involves
selecting the principal components that preserve a high amount of the cumulative variance of
the original data. The principal component vajue$old print are the ones thatreretained

as they explain most a@ie variation in the variable¥hese principal components havgh

and moderate loadings (>0.58)d theyindicate how the suimdicators are related to the

principal componentdable 5.3 shows the eight componéigadings and the corresponding
indicators.

Table 5. 3: Principal component for individual Cl indicators (Eigen vectors)

Variable Compl | Comp2 | Comp3 | Comp4 | Comp5 | Comp6 | Comp7 | Comp8
Inflation 0.0028 | -0.5644 | 0.6677 | 0.2195 | 0.4246 | 0.0815 | -0.0213 | -0.0038
Econgrowth 0.0937 | 0.7424 | 0.3152 | -0.0911| 0.5230 | 0.1271 | 0.209 | -0.0479
Rain -0.3776 | -0.1664 | -0.2480| -0.4638 | 0.2738 | 0.6646 | -0.1791 | -0.0659
Temp 0.4267 | -0.2093| 0.0637 | -0.3790 | -0.1938 | 0.2380 | 0.7031 | 0.1949
Poverty -0.4555 | 0.1365 | 0.3303 | -0.1651 | -0.2342 | -0.0600 | -0.0564 | 0.7589
Unemploy -0.3698 | 0.0640 | -0.1435| 0.6809 | -0.0907 | 0.3910 | 0.4622 | 0.0144

Roadcapita 0.3936 | 0.1787 | 0.2936 | 0.1695 | -0.4439 | 0.5619 | -0.4304 | -0.0114
Telecapita 0.4092 | -0.0637 | -0.4164 | 0.2552 | 0.4165 | 0.0814 | -0.1754 | 0.6157

Loadings greater than 0.&bsolute values) are highlighted, n=5 countries
Note: Econgrowtheconomic growthTemp temperaturelUnemploy unemployment;
Roadcapitaroad network per capita; Telecapittelephone network per capita.

Source: Output from risk analysis

Table 5.3 presents the principal components and component loadings for the individual risk
indicators. It can be seen that with the exceptiomftétion and economic growthall the

other individual risk indicators are entirely accounted for by priacipal component.
Interestingly, only the first two risk indicators are clearly loading on a single component

(Comp 2) as expected. This means that component 2 clearly hascpammic

104



underpinningsand to some extentcomponents 3 and F.able 5.4presents the component
loadings for the composite index simalicators on the three principal components. This is
after dropping principal components that explain little variation in the data; tonde
principal components are retained. The flaw witls ffrocedure is that the identification of
the principal components is arbitrary. It is not possible to determine which of the original

principal components were retained, only the quantity is known (Nsralg 2005).

Table 5.4: Eigenvalues of thethree components with the most loadings

Variable Compl Comp2 Comp3 Unexplained
Inflation 0.0028 -0.5644 0.6677 0.1566
Econgrowth 0.0937 0.7424 0.3152 0.1983
Rain -0.3776 -0.1664 -0.2480 0.378
Temp 0.4267 -0.2093 0.0637 0.2721
Poverty -0.4555 0.1365 0.3303 0.1011
Unemploy -0.3698 0.0640 -0.1435 0.47
Roadcapita 0.3936 0.1787 0.2936 0.302
Telecapita 0.4092 -0.0637 -0.4164 0.2003

Extraction method: principal componentadings greater than 8.(absolute values) are highlighted, n=5
countries

Source: Output from risk analysis

The values marked in bold represent moderate and high individual loadingsis a
assuned causal effect of a latent variable &hd observed indicater This relationship is
determined by thdactor loadingsand ideally factor loadings should greater than 0.4 to
represent a high correlatiofrrom the table, it can be seen that the first two principal
components account for the most loadings, five out of eight. All the indicators, with the
exception of Inflatbn and Telecapitare entirely accounted for by one principal component.
Rain and Roadcapita are not accounted for by any of the principal components. An
undesirable property of thesemponentss that two subindicators are related strongly to

two principal components instead of only one.

Table 5.5 presents the rotated factor loadings of the three principal factors. The extraction
method used is the principal factors maximum likelihood. There is a change in the factor
loadings for example,with most of the indicators now loading on factor poverty
unemploymentrain, temperature road and telephonenetworks Inflation and economic

growthstill load on the same factor. The importance of the rotation step is to enhance the
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interpretability of the faor loadings. This islonethrough maximising loading of individual
indicators on individual factors. Fromthis table above, onlyactor 2 can be classified as
economigas the indicators that load on it are purely economic. It is hard to put factors 1 and

3 into a single classs the indicators that load on them are from multiple classes.

Table 5.5: Factor loadings based on rotated principal components

Variable Rotated factor loadings Squared factor loading (scaled to PCA
unity) Weights
Factorl | Factor2 | Factor3 Factorl Factor2 Factor3

Inflation 0.028 | -0.5644| 0.6677 0.00 0.319 0.446 0.109
Econgrowth 0.0937 | 0.7424 | 0.3152 0.01 0.551 0.099 0.270
Rain -0.3776| -0.1664 | -0.248 0.14 0.028 0.062 0.057
Temperature 0.4267 | -0.2093 | 0.0637 0.18 0.044 0.004 0.138
Poverty -0.4555| 0.1365 | 0.3303 0.21 0.019 0.109 0.119
Unemployment -0.3698| 0.064 | -0.1435 0.14 0.004 0.021 0.190
Roadcapita 0.3936 | 0.1787 | 0.2936 0.15 0.032 0.086 0.068
Telecapita 0.4092 | -0.0637 | -0.4164 0.17 0.004 0.173 0.048
Explained variance 1.0008 | 0.9999 | 1.0000

Explained 0.3335 | 0.3332 | 0.3333

variance/total

Extraction method: principal components

Source: Output from risk analysis

5.2.2 Normalisation

The following graph Figure 5.2,shows the basis for using thelin-Max Rescaling
normalisation procedure. The distribution of the different variables allows for the use of such
a procedure. This procedure entails plotting the data across the different variables (for all the
countries) to determine their respective distributions. Thottipg involves finding the
minimum and maximum data values, the second and third quaaslesell as the median.

The idea is to determine the skewness of the distribuaimh whether there are outliers in the

data.
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Figure 5. 2: Distributions of risk dimension indicators

Source: Output from risk analysis

Normalisation is not ideal for data sets with a large proportion of outliersh can distort

the normalised indicator (Narda al, 2005). To control for this, the first step is to take into
consideration the distribution of our datdis graphFigure 5.2shows the distribution of the
eightrisk indicators (variables) used in the construction of the composite, iaddxvhatan

be seenis that there are no extreme outliers in the data. However, the distributions are

skewed for inflation, economic growth, temperatared road networks.
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5.2.3 Aggregation and Weighting Results

Table 56 shows the statistics of the composite indices of the SACU mestatss The

results under the input column are from the raw data. The composite indices were also
simulated to determine the robustness of the process used to construct the indices.arhere is
negligible difference between the statistics from the dimension inputs and the simulated

numberswhich proves the robustness of the process.

Table 5.6: Statistics properties of the Composite Indices

Cl statistics
Country Input Simulation
Mean Std. dev. PDF Mean Std. dev.
Botswana 0.322 0.0525 ExtValMin 0.322 0.0520
Eswatini 0.749 0.0533 Pearson 0.749 0.0533
Lesotho 0.209 0.0345 ExtValMin 0.295 0.0337
Namibia 0.457 0.0956 ExtValMin 0.457 0.0983
South Africa 0.326 0.0678 Beta 0.326 0.0664

SourceAut hordéds computati-2Z®B) from raw data (2010

The means are equal for each case at the one decimal pdaeatinihas the highest index,
andthis equates to the highest risk acrdssSACU. It is followed by Namibia and South
Africa, while Botswana and Lesotho occupy the last two plaespectively.

Table 5.7 presents a summary of the construction of the four different types of indices. The

idea behind this process was to validate the index construction framework, and this was done
by usingdifferent procedures under the weighting and aggregation processes. According to

Nardo et al. (2005) a structurally sound index framework is one that produces similar results

when the different sources of uncertainty are explored. The indices are CRICRR&1

and CRpca2. CR1 and CR2 were constructed using equal weighting combined with

geometric and arithmetic aggregation, respectively. CRpcal and CRpca2 were constructed
using PCA weights combined with geometric and arithmetic aggregation, respectively.
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Table 5.7: Summary of weighting, aggregation and normalisation

Weighting Aggregation Normalisation
CR1 Equal Geometric Min-Max Rescaling
CR2 Equal Arithmetic Min-Max Rescaling
CRpcal PCA Geometric Min-Max Rescaling
CRpca2 PCA Arithmetic Min-Max Rescaling

Source: Output from risk analysis

The results of the different indices acrdse SACU member states are presentedrigure

5.3. Two of the most important steps in the composite index construction process are
aggregation and weightinghat is, the need to combine different dimensions of the index
using specific proportions. According to Nardbal (2005) a decision has to be made on
which of the weighting and aggregation models will be employed in aggregating the
information at hand. Figure 5.3 illustrates the differences between the four composite
indices CR1, CRpcal, CRa&ndCRpcazfor the respective SACU stateRhis stage tests the
robustness of the constructed indard further validates the methodology used. itleaiis

to use diferent aggregation and weighting procedures and note any changes in the resultant
indices (Nardeet al., 2005).

The composite index results for South Africa are more robust. As sholgure 5.4, there
is the least difference between the four constructed composite risk indities émuntry All
the indices have almost equal values between 2000 and R0®%ow variation between the
constructed composite indices for the saroantryis an indication of the reliability of the
dataset (Nardet al., 2005).
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Figure 5. 3: Differences between indices ithe SACU member states

Source: Output from risk analysis

The Botswana case also presemtsomposite risk index with minimal variation across time.
There i s, however, a sharp decrease and i nc
According to ADB @019) , Bot swanads economy has been
beginning of the 2 centuy, driven by mining, energy generation, and current account

surpluses. This led to the observed decrease in risk as the resilience of the country increased.
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This resilience was, however, put to the test by the global financial crisis of 2008. Namibia

and Eswatini also have low variation between the constructed indices. Lesotho has by far the
highest variation of all the SACU member states and, as indicafiee pthis is a sign of the

l ack of reliability febal, 2008).eThecslbapenof theyndex platsat a s
indicates the appropriateness of the methodology (étaal., 2010). This would, therefore,

mean that the methodology used fonsioucting the index is appropriate.

Interestingly, the risk indices of the more developed countries in the bloc, South, Botswana
and Namibia, show a downward trend over tifaigre 5.3). This means that risk decreases
with time in these countrigand it is particularly more pronounced in the South African case.
The seady decrease in risk over timeto be expectechs more advanced economies are
better placed to deal with the effects of domestic tis&t isresilience. This mearthatsuch
eonomies have the resources needed to return to a past and/or settle on a new equilibrium
after a shock (WEF, 2013). The risk index plots of thlatively less developed countries
(Lesotho andEswatini) show a much more constant risk index over finvégh even an
increase for Lesotho from 20@010 (as shown by the trendline Appendix Figure Al).

These results were expected becatheerelativelyless deeloped countries lack resources

and are, thereforenot expected to cope with the risk in the shortriedium term (WEF,
2013). Lesothods risk index al saodtiissaatestaato hi g h e
the lack of data reliability in developing countries (World Bank, 2018).

These results show that risk is a constant feature in the econmntiestwo least developed
SACU member statedt also shows that theslatively lessdeveloped economies in the bloc

are less resilient and artmerefore unable to deal with the adverse effects of risk in their
economies hence the risk does not decrease with time as is the case with South Africa,
Botswana and Namibiakrigure 5.4 presents a comparison between the four classes of indices
acrosshe SACU. All the presented results are robust as they have the same shape across all

the different weighting and aggregation procedures.

Eswatinihas the highest values across all the different types of composite risk indices. This
result was expected as poor countries are inherently risky due to a low resourd&/BBEse (
2013. South Afica and Botswana had relatively the lowest risk throughout the period under
review. The composite risks values B$watiniand Lesotho remain constant across fime

while those foiSouth Africa Botswana and Namibia decreafke decrease in the risk ofth
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bigger economies proves that they are more resilient. This means that they are able to deal

with the risk in their domestic economies timeously (WEF, 2013).
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Figure 5. 4: Differences between indices across tH®@ACU countries

Source: Output from risk analysis

Lesotho had the highest variation in the constructed risk indices with a range of 0.45. This
meansthat the composite index fathe countryis less robustthat is,different procedures

give different values. This could be due to unreliable data for the Lesotho case. The
composite indices of the other SACU states are more robust. Namibia has the second highest

range, followed byswatini Botswanaand South Africa &ving the lowest (0.25). The
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composite indices for South Africa are the most robust, and this may be due to the more

reliable dataset.

5.3 THE LEVEL OF RISK IN SACU MEMBER STATES

Ultimately a choice héito be made between the different procedures and come up with one
that produces the best results. The geometric aggregation with equal weights procedure (used
to construct composite risk indeXR1), was the preferred methodology due to its robust
results.It is also the most utilised aggregation and weighting methodology in the literature
(Aguna & Kovacevic, 20110ECD, 2008; Nardcet al, 2005. Table 58 presents the

descriptive statistics of the aggregate risk acrosSA@&J member states.

Table 5.8: Descriptive statistics of aggregate risk across SACU

Mean Minimum Maximum
Botswana 0.33 0.19 0.43
Eswatini 0,73 0.68 0.82
Lesotho 0.22 0.12 0.31
Namibia 0.42 0.26 0.54
South Africa 0.31 0.21 0.43

Source:Output from risk analysis

Eswatinihad the highest aggregate risk in the time period under ravieeh averaged 0.73

with a minimum of 0.68 and a maximum of 0.82. This mdéhatt h e ¢ oeocomdmy waS s
characterised by very high riskhis means the Eswatini economy is very fragile such that it
lacks the capacity to recover from external shocks. This calls for programmes that will
improve the resilience of the Eswatini macroeconomic landscape. This entails programmes to
help different ectors of the economy recover timeously from external shdéksibia had

the second highest composite valumsgingbetween 0.3 and 0.5he Namibian government
needs to invest in key industries e.g. beef production, fishing (where they have a comparativ
advantage) in order tonprove the resiliencef the domestieconomy.Botswanaand South

Africa had the lowest aggregate risk values when Lesotho is excluded (due to results not
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being reliable). Botswana and South Africa have average aggregate ask wfe0.3 and
their minimum and maximum values are in the range of 0.2 and 0.4, respectively. The
composite indices dEswatiniand Lesotho show the familiar trend of being almost constant

across timeas shown irFigure 5.5.
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Figure 5.5: The levels of aggregate risk in the SACU member states, 202018

Source:Output from risk analysis

Fromthis graphit can be seen that the aggregate risk for South Africa shows a steady decline
over time from 4.3 in 2000 to 0.2 in 2018. This is to be expected for big economies which
have the resources to address and minimise the effects of risky events in the domestic
economy.The indices for Botswana and Namibia also show a declining weadtime,

albeit, with a lot more noiseThis decline in the risk over time means the ability of the macro
economy to cope with risk in the long run. There is however a need to improve the resilience
of key sectors in the economihe risk index for Lesotho shows arciease overtime from

2001 to 2010, while the index feswatiniis generally constant over time.
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Generally, the risk in the economies of the more developed SACU states decrease with time,
while the smaller SACU membersn the other hand, as expedthave a somewhat
increasing risk trend over timerom thegraph Lesotho has the lowest aggregate risk. This is
depicted by a low average composite indéX.23. South Africa has the largest indarge;

this is depicted by the wide base of the R@§F slown by Appendix Figure A8)it has the
second lowest composite index (average 0.33). Botswana and Namibia follow with average
values of 0.35 and 0.48, respectivdigwatinihas the highest average 0.75. These results are

in line with the results shown omable 59, which highlight the robustness of ti@R1
composite risk indexAccording to risk literature, risk that is constant or increasing over time

is an indication of a lack of resilience as the system under review is unable to find a new
equilibrium. The more developed countries in the bloc on the other had had a more pleasant
scenario. They might have had periods where the risk was around average, but it generally
had a decreasing trend through time. This is an encouraging situation because # théline

systembés ability to manage the risk it is fa

Table 5.9: Risk dimension statistics of the SACU states

Dimension Statistics

Economic Social Environmental Technological
Country Mean | Min Max | Mean | Min Max | Mean | Min Max | Mean | Min Max
Botswana | 0.474 | 0.09 061 | 0.337 | 010 034 | 0319 | 014 053 | 0.449 | 0.39 054
Eswatini 0.428 | 035 056 | 0.451 | 043 057 | 0578 | 044 0.84 | 0.0591 | 0.034 0.19
Lesotho 0.445 | 0081 | 064 | 0.774 | 0.60 099 | 0.208 | 0.14 0.33 | 0.0324 | 0.0086 | 0.057
Namibia 0474 | 037 071 | 0283 | 0091 | 059 |0299 | 0079 | 044 | 0636 | 055 0.76
RSA 0432 | 034 052 | 0.219 | 002 042 | 0.380 | 027 047 | 0.388 | 0.30 043

SourceAut hords computati-2®B) from raw data (2010

This table presents the statistics of the different risk dimensions used to construct the
composite risk indices for the respective SACU states. Botswana and Namibia have the
highest mean (0.47) under the economic dimension, while South Afrfcc&swatinhad the
lowest(0.43) This means that Botswana and Namitgal low economic growth and higher
inflation ratesduringthis time period. Lesotho ariekwatinitake first and second spot in the
social dimension with values of B8 and0.45 respectively.This means the economies of
Lesotho and Eswatini were characterised by high unemployment and poverty. Under the

environmental dimensioswatinihad the highesheanof 0.58 followed by RSA with
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0.38. These results mean that Eswatini and RSA hadlothest rainfall and highest
temperatures during the time under review. Lastly, under the technological dimension,
Namibia had the highest mean (0.64). This means that the Namibian economy had the

poorest quality road and telephone netwdr&sveen 2000 and 2018

5.3.1 Level of Economic Risk in SACU

The world economy is said to have recovered steadily since the 2008 global financial crisis.
The dobal economic growtlhad beenising steadily since 2010 before falling to a-gear

low of 3.2 percent in 2016.However, the economigrowth is projected to continue an
upward trend to reach 3.9 peent in 2019 N, 2018). Interestinglyevenin Southern

Africa, economic growth is said to have been increasing steadily after the financial crisis of
2008. However, the quoted global economic growth low of 2016 (3.Zqm) happens to

have been the regional averagetiie SACU for the paseight years (ADB,2019). This

means the SACU economies have been unable to match the rest of the world in terms of
economic growth. This compromised economic situation renders the SACU countries
vulnerable to the global shocks (price and demand fluctuations) that are a result of

international trade.

Inflation in SACU has been a constant menace; the average was aruymel @ent in the

time period under review, and weak economic growth was cited among the major drivers
(World Bank, 2018). Inflationary pressure in SACU member states that are part of the
Common Monetary Area (CMA) with South Africa (Lesotho, Namibia Bsdatini) was
cushioned by a lower inflation rate in South Africa (5.7 per cent, see Table 5.1). This is
because inflation in these countries tracks
to Ilinked monetary pol i c ynetar policyigihdepgerdent o€ MA .
South Africa; hence, her inflation was much higher between 2000 and 2018 (ABB, 201

The economic situation discussed above is presented in Figure 5.6. The figure is a graphic
representation of the situation in SACU blmeer the time period under review with regards
economic risk. The trade bloc experienced low economic growth (averaging 3.2) and high

inflation (around 6.9) and, as such, the economic risk was around 0.5 on average. The
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economic risk was the highest of tile risk classes across the SACkenerally, SACU had
moderate economiagsk; however there wasrelatively high inflation in the time period under
review such thathere is still a need to cushion consumers in the bloc against the high prices

of goods ad services.
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Figure 5.6: Economic risk across SACU, 200@018

Source: Output from risk analysis

5.3.2 Level of Social Risk in SACU

The upper middlencome countries irthe SACU: Botswana, Namibia, and South Africa
have, over the years, made significant progress in reducing poverty compgasseatoni and
Lesotho The regional average of 32.1 from 2000 to 2018 is a reflection of the successful
sociaeconomic policies of the biggeeconomiesin the trade bloc. Lesotho arieswatini
registered average poverty rates of 5pe8 centand 40.6per cent respectivelyover the

same time period (ADB2019). Therefore solving the poverty puzzle in SAClgenerally
requires policy interveion that addresses issues of unemployment and income redistribution
(ADB, 2019; World Bank, 2018).
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The SACU member states have done well in addressing unemployment issues across their
economies (with the regional average of 386 cent see Tabl&.1). Howeverthe prevalent

high unemploymentateslimit the distributional power of economic growth to lift families

out of poverty. The region needs to prioritise addressing socioeconomic inequalities in its
povertyreduction agenda (ADB019). Figure5.7 presents the social risk from 2000 to 2018
across th&ACU.
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Figure 5.7: Social risk across SACU, 2002018

Source: Output from risk analysis

Lesotho has the highest social risk of the SACU members. It has an average of 0.6 and a
maximum value of 0.99Eswatini has the second highest social risk in SACU, 0.45. The
relatively less developeBACU members(Eswatini and Lesothohave struggled tdkeep

poverty and unemployment rates low. The ADBO019) lists a number of complex
macroeconomic challengesverreliance onthe dwindling SACU receipts to fund the
national budgets. Otherhallengesinclude fiscal strain and low domestic revenues, and
inflationary pressures. There is an urgent neeshsure sufficient revenue for development
spending to stimulate growttand generate employment. Howevearith low projected

income growththis remains a very tall order. Botswana and Namibia have enjopatidtely
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low social risk values in this time period, 0.34 and 0.28 respectiBalged on the data,
South Africa had the lowest social risk of all the SACU states. With an average of 0.22, the
SACU powerhouse has made real strides in curbing unemployemenpoverty. The low
social risk in the more developed SACU states has been attribot@eért to domestic
resource mobilisation and social development poljieidsch have triggered steady domestic

growth and finance development (ADB, 2019).

5.3.3 Level of Environmental Risk in SACU

SACUG6s r ecover y-indugeddroughttoe201b has beemnoodest at best. This
recovery has been driven by favourable weather conditions, which led to higher agricultural
output. However, SACU did not fully benefit frotimese favourable conditions because of the

slow economic growth in the South Africa econgmutich left aggregate demand and supply
unchanged. Given the dependence of the other SACU states on South Africa, even favourable
weather conditions in their domestic economies could not translate into tangible economic
benefits (ADB, 2019). A high percera ge o f Bot swanads | andmass
Kal ahar.i Desert, |l eaving the country with a

and sentarid climate leads to low rainfall and high rates of evapotranspiration.

Drought is the most frequent natutazard with one in four years being a drought year.
Climate change may exacerbate this rainfall variability and increase temperahdesis

would further put pressure on the Botswana economy (World E41i8). One would have
expected Botswana to hea much higher environmental risk (compared to the 0.32 average,
see Table 5.10) based on the assessment above. Figure 5.8 shows moderate environmental
risk for Botswana between 2000 and 2015, with a close to 50% increase in 2016 after the
drought. Lesoth 6 s mount ai nous -éconproiggcondifpohsyrenders d highlp c i o
vulnerable to adverse impacts of climate change. The country has a continental temperate
climate characterised by average temperature ranges beth@&h in winter and 30°C in
sumrer. It receives an average of 700 mm per annum which tends to be highly variable;
temporally and spatially; thus, droughts and floods are common occurrences. Snowfall and

strong winds are also common, causing destruction to infrastructure. Floods ardsiroug
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have resulted in severe loss to agricultural crops and livestock, resulting in food insecurity
implications (World Bank2018). From Figure 5.8, it can be seen that Lesotho had the
lowest environmental risk of all the SACU member states. Since 2015, Namibia has
experienced one of the worst dry spells in its history. This has seriously affected agricultural
productivity, which droppd by an estimated 42%. At the beginning of 2019, a state of
emergency was declared due to poor rainfall, high temperatures, and the prevalent drought.
Word Bank (2019and ADB (203) highlighted thab00,000 Namibians face food insecurity

and water shorgges, and within six months an estimated 60,000 head of cattle have starved
due to inadequate grazing. However, Figure 5.8 presents a different picture of the Namibian
environmental risk; with an average of 0.3; Namibia had the lowest environmental csk sin
the year 2000.
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Figure 5.8: Environmental risk across SACU, 2002018

Source: Output from risk analysis

South Africa is a relatively dry country with an average annual rainfall of about 464 mm. The
country is generally a summerrainfall region except for the Capehich is a winterainfall

region. Temperatures in South Africa tend to be loseenpared tather countries at similar

latitudes owing mainly to greater elevation above sea level. The altitude keeps tlageaver
summer temperatures below 30°C and below freezing ,pmindome places. There is a
striking contrast bet weeashandvestogasisdaetathees on t h
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different currents that sweep the coastlines (World Baok8). Figure 5.8depicts a mild
environmental risk for the country with an average of &Edwatinj like a number of
developing countries in StBaharan Africa, relies heavily on the physical environment.
Rainfall is the major driver of agricultural productivity and eaoi® growth. Therefore
droughts and unpredictable weather conditions disrupt economic activities and sever lifelines
for many rural communities in the country whose livelihoods depend otfiechiagriculture.

The countryhas a continental temperate climatearacterised by average temperatures of
around 25°Clt receives an average of 600 mm per annum with occasional heavy downpours
(World Bank,2018). The environmental risk depicted Bjgure 5.8 forEswatiniis a stark
contrast to what is happening on t®und. With such favourable weather conditions, one

would have expected a lower environmental risk value.

5.3.4 Level of Technological Risk in SACU

Infrastructure is one of the main drivers of the exchange in goods between different countries
worldwide It makes a vital contribution to effective productive and trade processes in the
economy (ADB,2019). Infrastructure contributed over 2 pere nt t o Bot swanads
per capita growth performance in tharel ast
endowment to that odlleaddr(®outh Afrgd coutddbgost ecorfomi@ st r u ¢
growth exponentially (ADB2019). Botswana made significant progress toward improving

its infrastructure in recent years with a strong investment record inradhd and
telecommunication sectors, and has successfully increased rural access tdHpoweger in

2019 the country still faces a number of challenges; segments of international road corridors

are at a basic level. The country has also not yet achfallagational connectivity of road

and telecommunication networks (World Ba@k]18). There is however still a lot of ground

of cover if the country wants to reduce the technological risk (0.46), which is the second
highest in the bloc, as shown in Fig&8.
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Road infrastructure dominates Lesothpebs tra
centof domestic transport needs.h e ¢ o weky topggéaphy has made the development

of roads and telephone networks a challenge. This has had significant implications for
accessibility and trade. Although the lowlands and foothills are relatively well served, they
constitute just a quarteroftteount r yés t ot al area. Rel ati vel"
towns in the highland districts that constitute @& centof the country. Isolated rural
populations still struggle to access agricultural markets and business opportunities due to
limited road and telephone connections (World B&tKig).
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Figure 5.9: Technological risk across SACU20002018

Source: Output from risk analysis

Namibia has a welkkstablished road network of about 46,86 some of which needrgent
rehabilitation. The majority of towns and communities can be reacmetthis extensive

road network facilitates trade between Namibia and its neighbostabtes However, most of

the countryds road and t el ec oraxstemce prarttd ons i
independenceand aren urgent need of rehabilitation and maintenance (World B20i8).

This could be the reason why Namibia has the highest technological risk in the SACU trade

bloc, with an average of 0.65 (as shown in Figure 5.9).
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South Africads road net wor,letaloretheSAGUménberge st ¢
statesThetranport sector is a key contributor to ¢
markets.The transporinfrastructure is modern and among the most developed in the world.

While 90 per centof the national road network is in good to excellent condition, tisese

need for maintenance and rehabilitation. Telecommunication infrastructuréhe other

hand needs attentigrespecially in the rural and informal settlements (Wold Bank, 2009;

ADB, 2019). The high population in the blocds powe
technological risk (0.34) in the bloc.

Eswatini still faces many infrastructure bottlenecks in transport areca@etmunications,
which increase the cost of doing esss. Thecountry has a 1 500 kioetre road network,

75 per cenbof which is paved. District roadehich account for 2 05km, are unpaved and in

poor condition (World Bank2018). The telecommunications sector is characterised by
monopolies in both the mobile @rixed telephone networks anals suchthe country lags
behind its neighbours in telecommunications services (APIH9). Lesotho and Eswatini

have the lowest technological risks, 0.033 and 0.070 respectively. This result may be due to
the fact thatthe analysis involved controlling fggopulation(per capita) and Lesotho and

Eswatini have relatively low populations compared to Botswana, Namibia and South Africa.

5.3.5 Summary and Policy Implications

The economies of the less developed countries in SAEdWdtini and Lesotho) were
characterised by very high aggregate risk between 2000 and 2018. This situation was further
exacerbated by the fact that the risk was constant or increasing over time. This means that the
countries had high risk and low resilien@ccording to risk literature, risk that is constant or
increasing over time is an indication of a lack of resilience as the system under review is
unable to recover from the shock or find a new equilibrium. The more developed countries in

the bloc on tk other hand had a more pleasant scenario. They might have had periods where

the risk was around average, but it generally had a decreasing trend through time. This is an
encouraging situation because it wBfading.i nes th
The economic situation of the SACU bloc was dire in the period 2000 to 2018. The

inflationary pressure and low economic growth in the SACU bloc meant the members were
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unable to realise the predicted steady economic growth after the 2008diraisis. The
average economic growth was 3.2 per cent and the consequent inflation pressure was around
6.9 per cent. The average economic risk in the bloc was 0.5. The high economic risk, which
was the highest of all the risk dimensions across SACUpommised the resilience of the

bloc.

Lesotho and Eswatini had the first and second highest social risk between 2000 and 2018,
0.65 and 0.45. This means that the relatively less developed SACU members had high
poverty and unemployment rates. The more dgeglomembers, Botswana, Namibia and
South Africa had lower poverty and unemployment rates meaning they have made real strides
in curbing unemployment and poverty in their economies.

SACU member states, like a number of developing countries irS8hbaran Afica, rely

heavily on the physical environment. Rainfall is the major driver of agricultural productivity
and economic growth. Drought is the most frequent natural hazard, with one in four years
being a drought year such that droughts and unpredictabléheveeonditions disrupt
economic activities which depend on rééa agriculture.

Given the dependence of the other SACU states on South Africa, even favourable weather
conditions in their domestic economies could not translate into tangible economiitsbene
(ADB, 2019). A high percentage of Botswanaods
| eaving the country with a I|limited -&idpply
climate leads to low rainfall and high rates of evapotranspiration. Thare urgent need to

firm up on the resilience of key sectors of the SACU economy with a view to reduce the high
dependence on the physical environment.

Infrastructure is one of the main drivers of the exchange in goods between different countries
worldwide. The Namibian road and telephone networks are in need of urgent attention as the
country has the highest technological risk in the bloc (0.64). Botswana has made significant
progress toward improving its infrastructure in recent years however it atilthe second
highest technological risk (0.45). The country has still not achieved full national connectivity

of road and telecommunication networks. Even though South Africa has the longest road
network of any African state, it still has the third highteshnological risk in the SACU bloc.
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5.4 THE IMPACT OF RISK ON SACU BILATERAL TRADE

None of the reviewed studies followed the methodology used in this study i.e. aggregating the
risk into a single measure and augmenting the gravity model to contrtheoeffect of
aggregate risk. The reviewed empirical studies looked at the impact of different types of risk
in isolation as argued in previous chaptedh (& Reuveny, 2010; Long2008 Mirza &
Verdier, 2008; Abadie & Gardeazabal, 20B&ddatz, 2007Bayer & Rupert, 2004 Nitsch

& Schumacher, 2004

This section presents the results of the gravity model of trade which was augmented with the
composite risk index. As outlined in the previous chapter,Pbisson Pseudbdlaximum
Likelihood (PPML) estimators used with panel data in the analysis. Three other estimators

are used as a robustness check i.e. Ordinary Least Squares (OLS), Generalized Least Squares
(GLS), Maximum Likelihood. The Fixed and Random models are used with the PPML
estimator to determinefficiency.

5.4.1 Descriptive Statistics andSignage

Table 5.0 presents a description of the variables used in the empirical gravity model and
their expected signg.he theoretical relationship between trade t@GDP is expected to

be positive. This meana higher GDP in the exporting country would mean higher
production capacitythat is,higher exports (supply side). On the import side, a higher GDP
means a higher consumption capacity in the importing coutttgt, is, higher imports
(demand side).

Howev e r when dealing with agricultural goods
for the GDP in the destination country to have a negative influence on demand for imports.
Therefore, it is also possible that the coefficient of the importer GDP vaneblbe less

than zero. Since the distance variable is a proxy for transportation costs, it is expected to have

a negative sign. This essentially means that: the greater the physical distance between the
economic centres of trading countries, the loviner éxpected trade volume is between them

due to higher trade costs.
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Just like other trade costs, the risk variables (individual risk dimension and composite risk
index) are expected to have a negative sign. The higher the incidence of risky events on the
economy, the higher the probability that normal business activities (input procurement,
production, marketing and commerce) will be disrupted leading to lower trade. The
population coefficient can be negative or positive. This ambiguity depends primarily o
whether the particular country exports less when it is big (absorption effect), or whether a big
country exports more than a small country (economies of scale effect) (Ma#isenso,

2013).

Table 5.10: Description of variables and expected signs

Variable Description Expected sign Reference
Xii Bilateral trade Positive (+ve) (Anderson (2012)
GDP, Economic size of importer Negative {ve) or Baierand Bergstran@009)
positive (+ve)
GDP, Economic size of exporter Positive (+ve) Baierand Bergstran009)
Distancg Distance between economic Negative {ve) Anderson and van Wincoop
centres of andj (2003)
Risk; Aggregate risk of importgr Negative {ve) Oh and Reuveny (2010)
Risk Aggregate risk of exportér Negative {ve) Oh and Reuveng2010)
EconRisk Economic risk of importer Negative {ve) Oh and Reuveny (2010)
SocRisk Social risk of importer Negative {ve) Oh and Reuveny (2010)
EnvRisk Environmental risk of importer Negative {ve) Oh and Reuveny (2010)
TechRisk Technologicalisk of importer Negative {ve) Oh and Reuveny (2010)
EconRisk Economic risk of exporter Negative {ve) Oh and Reuveny (2010)
SocRisk Social risk of exporter Negative {ve) Oh and Reuveny (2010)
EnvRisk Environmental risk of exporter Negative {ve) Oh and Reuveny (2010)
TechRisk Technological risk of exporter Negative {ve) Oh and Reuveny (2010)
Border; Contiguity Negative {ve) Feenstra (2002)
Language Shared official language positive (+ve) Andersonand Yotov(2012)
Colony; Shared colonidiies positive (+ve) De Benedictiand Taglioni
(2011)
Landlocked Landlockedness negative {ve) Carrere (2004)
Currency; Shared currencyGommon positive (+ve) De Sousa (2012)
Monetary Area (CMA)

Source: Tradditerature

Table 5.11 presents the descriptive statistics of the data. There are 7600 observations in total,

and these are made up of 20 bilateral trade combinations; across 20 agricultural commodities;

over a 19year period. There are eigigk dimension variableBom the four risk sutindices
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for each trader. There are, twisk indices(a composite risk index for each trader), and five
dummy variables; Contiguity, Language, Colony, Landlockedreess,Currency (which
capture trade costs). The other variables: dne traditional gravity model specification
variables;GDP; for the importer and exporter (these control for the economic size); and
Distancg (controls for transport costs). The table presents the mean, standard deviation,

minimum and maximum values of the data.

Table 5.11: Description of exogenous variables dhe SACU bilateral trade, 20062018

Variable Mean Std. Dev. Min Max
GDP; 23.0 1.81 20.9 26.5
Distance 6.71 0.488 5.82 7.30
Pop 15.0 1.36 13.9 17.8
Risk; -1.21 0.274 -2.12 -0.754
EconRisk -0.828 0.299 -2.51 -0.452
SocRisk -1.16 0.701 -2.78 -0.00983
EnvRisk; -1.74 1.29 -4.76 -0.272
TechRislg -1.12 0.452 -2.38 -0.171
Border; 0.500 0.500 0 1
Languageg 0.400 0.490 0 1
Colony; 0.400 0.490 0 1
Landlocked 0.300 0.458 0 1
Currencyj; 0.603 0.490 0 1

Source: Output from trade analysis

5.4.2 The impact of the risk dimensionson the SACU bilateral trade flows

Even though the main objective of the stuelsto determine the impact of aggregate risk on
bilateral trade, it is still a worthy exercise to determine the impact of the individual risk
dimensions. As argued earlier, the impact of risky events may hepela effect, but the
different risky events still have a distinct effect on everyday actiyiied possibly bilateral

trade. Therefore, this methodolqdlgat is,isolating the impact of individual risk dimensions
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is in line with what researchersvueadone in the reviewed literature (Oh & Reuveny, 2010;
Raddatz, 2007).

This section, therefore presents the results of the impact of the individual risk dimensions
(economic, social, technologi¢aind environmental) on bilateral trade. This wolbtentally,

help identify areas (risk dimensions) where the SACU states need to build resilience to
restrict the negative effects of risk on bilateral trade within the trade bloc. The dependent
variable in the five equations (excluding PPML) was the log of tlometary value of
bilateral agricultural commodity trade for all 21 bilateral combinations over a period of 19
years (200€2018). Under the PPML model, the dependent variable was the monetary value
of bilateral agricultural commodity trade lievels(Westelund & Wilhelmsson, 2011; Santos
Silva & Tenreyro, 2006)

5.4.2.1The Impact of Economic Risk

Economic development is one of the key issues in risk manageftenteeonomically
developed countries are resiliethat is, better placed to manage and mitigate risks
(Kellenberg & Mobarak, 2008; Toya & Skidmore, 2007). Therefdras intuitive that
economic risk should be one of the most important risk dimensions. It deprives a country of a
key huilding block in risk manageert 7 capital This section investigates the impact of
economic risk on bilateral trade betwedba SACU member states.

Table 5.2 presents the gravity model of trade which has been augmented with the economic
risk variable.The dependent variable kslateral trade (under the PPMLand the log of
bilateral trade volume (under the other estimatofree ndependent variables includie

log of economic risk(variable of interest)iog of distancg and dummy variablesaphguage
currency contiguity, landlockednesand colonial tieg. The economic risk variable for the
importer is positive and significant with a coefficient is 0.0119. This means a 1temper
increase in economic risk (due to slow economic growth and or high inflatios)tead).12
percent increase in bilateral tradehis is a negligible impact but an important one since the

incidence of risky events in the importeros
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According to this result, an increase in risky egeleads to an increase in bilateral trade
volume. The probability of this result rests on the premise that economic downturn on the

importing country will lead to the importation of cheaper substitutes.

Table 5.12: Impact of economic risk on bilateraltrade

Estimators
PPML OLS GLS Fixed Random MLE
Variables Xii Ln(Xi,-) Ln(Xi,-) Ln(Xii) Ln(Xii) Ln(Xij)
INGDP; -0.00111 -0.216 -1.79 -1.52 -0.565 -0.565
(0.000217) (0.366) (1.32) (1.15) (0.459) (0.407)
INGDP, 1.39 -0.210 3.44 2.79" 0.180 0.186
(0.000292) (0.344) (1.41) (1.54) (0.446) (0.354)
InPop 6.43 0.345 0.184 -0.302 -0.181 -0.185
(0.000924) (1.05) (4.62) (4.14) (1.38) (1.10)
InPop 2.88 1.49 -4.66 -4.86 0.222 0.212
(0.00102) (1.02) (4.87) (5.39) (1.33) (1.02)
InDistance, -1.527 -1.82 -2.19 -1.627 -1.61°
(0.886) (0.688) (0.762) (0.944) (0.808)
InEconRisk 0.0119 -0.0607 -0.00417 -0.0255 -0.0342 -0.0343
(0.0000425)|  (0.198) (2.44) (0.0988) (0.975) (0.151)
INEconRisk -0.169 0.265 0.0533 -0.0128 0.0911 0.0908
(0.000648) (0.239) (0.236) (0.167) (0.156) (0.146)
Border; 3.32" -0.661 -0.892 -0.368 -0.3607
(1.80) (1.25) (1.49) (1.64) (1.57)
Languags 4.08 3.54" 9.66 6.31 6.33
(1.52) (2.29) (14.6) (2.85) (2.14)
Colony; 2.80° 2.13 2.58 2.13 2.13
(1.11) (0.704) (3.07) (0.961) (0.854)
Currency; -5.86 -2.06° 0.0539 -2.14 -2.14
(1.54) (0.883) (2.87) (1.11) (0.992)
Landlocked -3.60 -3.20 -4.18 -2.36 -2.35
(3.09) (2.54) (6.72) (3.16) (2.73)
R 46 59 45
No. of obs. 6300 2299 2299 2299 2299 2299

FOEE

,,and  are confidence levels at the 1, 5 and 10qeex respectively.

Source: Output from trade analysis

On the other hand, the economic risk variable for the exporter is negative and significant. It
has a coefficient 0f0.169. This means a 10 per cent increase in economic risk in the
exporting country, will decrease bilateral trade by 1.7 per cent. Thid beubecause risky
events in the domestic economy of the exporter could compromise the production endeavours

of domestic producers. This will decrease the amount of goods produced, which will, in turn,
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decrease the amount of goods offered for expdherevent the commodity is also consumed
locally. According to the economic theory, a decrease in supply of a commodity will push the
market price up, in the event there is no accompanying decrease in demand. This means that
the commodity will be more expsive in the market, such that poorer consumers may find
more affordable substitutes. This would further decrease bilateral trade of the commodity

the bloc. The economic rigksults, howeverare only significant under the PPML estimator.

The distancevariable is robust, and significant under all the estimation procedures with a
coefficient of-1.52. This means & per cent increase in distance reduces bilateral trade by
1.52 percent. This would explain the low trade volumes between more disasimers for
example, LesotheBotswana;and NamibiaEswatini This result is most probable when
dealing with food commodities due to their perishability and need for refrigeration facilities,

which in turn increases transportation costs for the importer.

The economic size (proxied kihe GDP) of the trade partners was also found to be an
important determinant of bilateral trade. Both variables were significant, the coefficient of the
importer GDP is-0.00111. This means a 10 peent increase in economiazs for the
importer leads to a 0.01 peent decrease in bilateral trade. Accordingtite economic

theory, an increase in income is supposed to lead to an increase in demand for all normal
goods howevefaccording to Engel 6 | aw, there are
increase inthe GDP leads to a decrease in the proportion of income spent on food
commodities. An increase inthe GDP could also stimulate investments in domestic
production which would decrease the amount of goods sourced from the regional markets.
The coefficient of the exporter GDP is 1.39, which means a teqmgrincrease in economic

size of the exporter leads to a 1.4 pent increase in bilateral trade volume.

Investmentsn producti on, triggered by growth of
goods are produced for the export market. The population variables for both the importer and
exporter are significant and positivmeaning they are important determinants of bilatera

trade flows inthe SACU. Their coefficients are 6.43 and 2.88, meaning a tqmrincrease

in population would lead to a 6.4 and 2.9 pent increases in bilateral trade respectively.

This result was expected as population is one of the determirfatesand.
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According to economic literature, countries that share a border are expected to trade more
than countries that are fapart regardless of any trade agreements. The contiguity variable is
significant and positive, and this means a high impact on bilateral trade flows thi¢hin
SACU. With a coefficient of 3.32, this result suggests that the trade between contiguous
SACU memberstatesis on average 26 perent higher than countries that do not share a
border Anderson, 20111

All the dummy variables were also found to have an impact on bilateral trade fldtes in
SACU trade blocexceptLandlockednessCurrency had the largeshpact in terms of level
of significance and in absolute terms, with a coefficient-6f86. This means that countries
that use the same currency in business transactions trade, on atepageent less than
countries that do not use the same curremayplying that membership in the Common
Monetary Agreement (CMA) decreases bilateral trade. This result was not expected as using
the same currency helps firms avoid some of the difficulties of trosker business
transactions (Rose, 2000). The langudgemy is the only one which is robust out of all the
dummy variableslt has a coefficient of 4.08&nd also significant with the expected sign.
Countries that share an official language are expected to trade B8npenore on average
whilst countriesthat were colonized by the same county the other handre expected to

trade 15 pecent more than countries without colonial ties.

5.4.2.2The Impact of Social Risk

Least developed countries are typically more vulnerable to a multitude of risks. This is
because they lack the instruments needed to deal with such risks.ifgirsmentsnclude

safety nets, insurance and social welfare policies and programs (WER).2011

The lack of these instruments means that poor countries do not have the capacity to build the
resilience necessary to withstand the social risks. This exposure to risk and the subsequent
vulnerability to such makes poor countries relatively risk avensd thus unwilling to

engage in higherisk, higherreturn activitiesThere is an argument in the economic literature

that trade promotes development and turn, development reduces poverty and

unemployment (Bhagwati & Srinivasan, 2002). Howetlee impact of poverty and

131



unemployment on trade is not well documented. This section seeks to determine the impact

of aggregate social risk on bilateral trade.

Table 5.13 presents the results of the gravity model augmented with a social risk index. The
index captures the effects of risky events under the social dimension. The variables of interest
under this section are the log of social risk for both trade partners. From the results, the
importer social risk variable has a marginal effect on bilateadke;it has a coefficient of

0.082. The coefficient is negative and significant. It means that a l&epemcrease in the
incidence of social risky events in the importing economy (increase in unemployment and

poverty) leads to a 0.8 peent decreasia bilateral trade.

Table 5.13: Impact of social risk on bilateral trade

Estimators
PPML OLS GLS Fixed Random MLE
Variables Xii Ln(Xii) Ln(Xii) Ln(Xii) Ln(Xii) Ln(Xii)
INGDP; -0.772 -0.184 -2.40” -2.37 0.422 0.424
(0.000227) (0.489) (1.33) (1.06) (0.492) (0.425)
InGDP, 1.84 -0.270 4.17 3.72 0.219 0.226
(0.000288) (0.455) (1.41) (1.58) (0.476) (0.380)
InPop 6.85 -0.121 1.13 2.27 -0.0727 -0.0693
(0.000930) (1.16) (4.76) (3.86) (1.37) (1.15)
InPop 3.61 1.35 -7.46" -7.54 0.518 0.505
(0.00103) (1.10) (5.03) (5.95) (1.30) (1.08)
InDistance, -1.537 -1.74 -2.09 177 1.77
(0.885) (0.705) (0.767) (0.917) (0.820)
InSocRisk -0.082 0.0760 0.174 0.364" 0.295 0.295
(0.000036) (0.201) (0.197) (0.154) (0.158) (0.120)
InSocRisk 0.275 -0.946 -0.313" -0.305" -0.123 -0.123
(0.000034) (0.202) (0.196) (0.181) (0.154) (0.118)
Border; 3.33" -0.509 -0.741 -0.552 -0.545
(1.80) (1.25) (1.49) (1.58) (1.58)
Languags 3.43 4.14 15.8 5.21" 5.23"
(1.52) (3.32) (15.1) (3.21) (2.72)
Colony; 3.04 0.759 3.17 2.12° 2.12
(1.11) (0.719) (3.10) (0.950) (0.858)
Currencyj -6.38 -2.27 0.0551 -2.15 -2.14
(1.53) (0.929) (2.89) (1.09) (0.990)
Land|ockeq -3.13 -3.68 -5.17 -2.43 -2.41
(2.57) (2.55) (6.76) (3.07) (2.72)
R 46 33 45
No. of obs. 6300 2299 2299 2299 2299 2299

,,and  are confidence levels at the 1, 5 and 10qeett respectively.

Source: Output from trade analysis
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This result was expected as loss of gainful employment and inérepseerty may lead to a

decrease in the demand for imports by domestic consumers.

For the exporting country, the impact of risk is higher in absolute terms; a 10 per cent
increase in risky events leads to a 2.8 per cent increase in bilateral tradee@histhat: as

poverty and unemployment increase in the domestic economy, the amount of goods
demanded decrease per unit time. This decrease in domestic demand means that more goods
are then available for export, assuming domestic production is not dfféds®, the more

goods are left over from domestic consumption, the more trade increases. These results are,

however, not robust across the respective estimation procedures.

As was the case in the previous section, the distance variable has the expgctu is
significant at the same level of significance (10 pemt). A 1 percent increase in distance
leads to a 1.53 parent decrease in trade volunthat is,countries which are furthexpart
from each other are expected to trade less. The vesiatdhich capture economic sizbg
GDP and population are found to affect bilateral trade as they are significaniogloé
importer GDPhas a coefficient 0f0.772, meaning a 1 peent increase in importer GDP,
decreases trade by (8r cent.

On theother hand, a 1 perent increase ithe GDP in the exporting countryncreases
bilateral trade by 1.8 paent. Due to the lucrative nature of foreign markets, it makes sense
that an increase ithe GDP in the exporting country would lead to double the increase in
trade. The increase the GDP might lead to an increase in investments in production such
that the goods available for export increase. The coefficients of the importer and exporter
populaton variables are 6.85 and 3.61, respectively. This means pe6.€ntand 36 per

cent increase in traddue to a 1 pecent increase in the population of the importing and
exporting countries, respectivelyhe other proxy for economic size, populatits also an
important determinant of bilateral trade flowstire SACU. The variable is significant and
positive for both the importer and exporter. With coefficients of 6.85 and 3.61, this means a 1
per cent increase in population would lead to a Be® centand 3.6 percent increase in

bilateral trade for the importer and exportespectively.
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The dummy variables are significant exciptdlockednessThe common wrrency variable

has the largest impact in terms of level of significance and in absolute terms even under the
social risk dimension. The variable has a coefficiert6d38, meaninghat countries in the

CMA trade 1per centless on average than countragtside the agreement. The language
variable has the second highest effect of the dummy variables. It has a coefficient of 3.43 and
it is significant with the expected sign. This means that countries that share an official
language are expected to trade [Bercent more on average compared to countries that do
not. The border dummy is next in line in terms of importance. It is also significant and has the
expected positive sign. With a coefficient of 3.33, this result suggesth&®ACU member

states that share a border trade on aveagper cent more than countries that are not
contiguous.Colonial times are also an important determinant of bilateral trade under the
social dimension. The common colony variable is significant asdte expected sigwith

a coefficient of 3.04andthis means that countries that have colonial similarities are expected
to trade 20 pecent more on average than countries with different colonial origins.

5.4.2.3The Impact of Technological Risk

Technology plays a very important role in the economic development of countries.
Advancement in technology enables both developed and developing countries to grow their
domestic economies and become more competitive in the global market. This is phrticular
important in international trade whedevelopmentn technology helps countries to fully
exploit their competitive advantage and strengthen their trading positions in the competitive
global market (Sabir & Sabir, 2010)

Recent trends in the evolutioftechnology have generated great potential for improvements

in welfare around the globe. New and improved technglomypled with the globalization of

trade in goods, services, and factors of product@s the world community poised to reap

the fruitsof global comparative advantages. Technology is also helping to speed innovation
and holds the potential to remove the major constraints to development for many people in
developing countriesHolzmann & Jorgenser001). Its importance can be seen in the

economies of innovative countries. Such countries have been able develop their economies
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relatively quicker, strengthened their competitive advani@gd became more competitive in

the global trade arena.

With the devedpment of new advanced technologies, trade has become easier, cheaper and
faster. Consumers are now able to source goods from distant places at minimuandost

this has increased economic welfare. Lack of innovation and late adoption of advanced
technobgies is thereason that developing countries continue to lag behind their more
developed counterparts in world trade. Furthermore, technology affects different sectors
differently. Sectors like agriculture are relatively more negatively affected bgdafgion of
improved technologiesnd this threatens the competitive advantage of developing countries
(Nordas & Piermartini, 2004).

Table 5.14: Impact of technological risk on bilateral trade

Estimators
PPML OLS GLS Fixed Random MLE
Variables Xii Ln(Xii) Ln(Xii) Ln(Xii) Ln(Xii) Ln(X”)
INGDP, -0.293 -0.206 -1.86° -1.64" -0.515 -0.520
(0.000223) (0.414) (1.31) (1.05) (0.443) (0.437)
INGDP, 1.72 -0.117 3.97 3.31 0.785 0.800°
(0.000285) (0.418) (1.39) (1.50) (0.517) (0.406)
InPop 6.66 -0.359 -1.29 0.763 -0.606 -0.615
(0.000913) (1.09) (4.80) (4.18) (1.31) (1.09)
InPop 2.95 1.12 -6.76 -6.50 -0.785 0.816
(0.00100) (1.10) (5.08) (5.88) (1.37) (1.04)
InDistance, -1.51" -1.64 -1.79 -1.40° -1.39"
(0.886) (0.693) (0.759) (0.918) (0.801)
InTechRisk -0.208 -0.440 -0.131 -0.230 -0.284 -0.283"
(0.0000594) (0.207) (0.275) (0.220) (0.189) (0.162)
InTechRisk 0.105 -0.210 -0.627° -0.725 -0.618 -0.621
(0.0000725) (0.241) (0.315) (2.61) (0.220) (0.189)
Border; 3.34" -0.0452 -0.186 -0.184 -0.170
(1.80) (1.26) (1.53) (1.56) (1.57)
Language 5.07 4.07 13.9 7.13 7.17
(1.52) (2.30) (15.3) (2.80) (2.10)
Colony; 2.85° 2.75 4.26 3.01 3.00
(1.12) (0.811) (3.27) (1.02) (0.913)
Currency; -6.06 -2.40 -1.04 -2.69 -1.85
(1.53) (0.919) (2.99) (1.14) (0.899)
Landlocked -3.69 -3.94 -7.08 -4.11 -4.08
(3.09) (2.66) (7.05) (3.18) (2.77)
R 46 36 45
No. of obs. 6300 2299 2299 2299 2299 2299

*EK

,,and  are confidence levels at the 1, 5 and 10qestrespectively

Source: Output from trade analysis
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However, the lack of innovation and adoption of improved technology in the developing
world mean that, developing countries will not reap the benafiygime soon. Table 5.14

presents the results of thepact of technological risk on the SACU bilateral trade.

The log of importer GDP is again negative and significant, with a coefficieitt28. This

means that a 10 per cent increase in the GDP in the importing country, decreases bilateral
trade by 3 pecent. Again, this is to be expected as an increase in the GDP can lead to a
decrease in the trade of food commodities (E
and significant; meaning that, there is positive correlation between exporter GDP and
bilateral trade. The coefficient on the GDP variable is 1THs means a 1 p&ent increase

in the GDP would lead to an almost double increase in bilateral ;trauid his result is
probable as an increase in income might lead the domestic economyeti invthe
production of goods and servi¢cashich are then exported. However, this is probably the
case in South Africa ando a lesser extenin Botswana and Namibia where the level of
income is higher. The log of distance variable is negative andisag; and theresult is

also robust across the respective estimation procedures. The magnitude is higher than the
unity presented in the gravity literature. The coefficient on the distance variaklebjs
meaning an increase in distance by a kilometoalld lead to al.5 per cent decrease in

bilateral trade.

The variables of interest areowever, thelog of importer technological risland log of
exporter technological riskvith coefficients of-0.21 and 0.11, respectively. Both variables

are significant with different signs. A 10 peent increase in the incidence of technological
risks on the importing economy (a decrease in the quality of roads and telephone networks
for the importer) would decrease bilateral trade between the trading partners bgehper

On the other hand, a 10 pegnt increase in technological risk on the exporting side, would
increase bilateral trade by der cent What is worth noting is that theagnitude of the
decrease in bilateral trade is higher (twice the volume) than the increase. This could be due to
the fact that the exporter has a multitude of competing destinations for their goods and

such they will choose the route with the higheturns or low risk.
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The population of the trading countriesaisotherimportant determinant of bilateral trade in
the SACU territory. The coefficients on the log of population variables for the importer and
exporter are 6.66 and 2.95, respectively. yrhee both significant and have the expected
positive signs. A 1 pecent increase in population in the importing country increases imports
by close to 7 pecent and the same increment in population on the importing side, increases

exports by 3 pecent.

All the dummy variables are robysixcept the ones that control for contiguigyd they are

all significant except the one that controls for landlockedness. The currency dummy has the
highest impactyet again. With a coefficient 66.06, this meanshat countries that use the
same official currency are expected to trade lcpeat less on average compared to countries
that use different currencies. The language variable is again an important determthant of
SACU bilateral trade. It is highly sigmfint with the expected sign. According tioe
economictheory, communication is an important component in business transactions; hence
countries that share an official language are expected to trade more. This is proven by the
language dummywith a coeficient of 5.07, countries that share an official language are
expected to trade 95ercent moreAs expected, contiguity is important in bilateral trade.
Border, the dummy variable that control for countries being close to each other, is significant
and has the expected positive sign. The coefficient on the border dummy isn8a84ng

that countries that share a border are expected to t8gukr @ent more oraverage.

5.4.2.4The Impact of Environmental Risk

In recent times, the appreciation of the importance of climatic conditions in relation to trade
has increased among trade researchers. This follows the exponential increase iR climate
related disasters and their destructive impact the®oice the indusial revolution, the

world has had to cope with serious environmental issues stemming from the pursuit of
economic development endeavours in agriculture. These activities have seen countries pursue
intense production schemes to increase their agricukx@brts. The increased production

has taken its toll on the environment in recent times, with an increase in environmental risks
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due to global warming. This has beanguably one of the most difficult problems facing
humanity (Oh & Reuveny, 2008).

A broader view of the global science suggests. tivgre will be more frequent and stronger
climatic disasters in the future as climate change progresses (Oh & Reuveny, 2008).
According to the same authors, environmental risk has a negative effect omtiaae sch

this impact may spill into the domestic economies of many countries due to the influential
role of international trade in the global economic systétonomic gains from international
trade allow the world economy to build resilience in otddretter withstand adverse shocks
such as risky environmental events. Thereftire expected decline in bilateral tradee to

climaterelated eventsnay reduce the resilience of the world economy in the long run.

Table 5.5 presents the results from the estimation of the impact of environmental risk on
bilateral trade flows within the SACU trade bldo.the case of the environmental risk, the
coefficient of the log of importer environmental risk is negative and signifid&lith a
coefficient of-0.035, a 10 pecent increase in environmental risk (extremely higHow
rainfall and temperature) in the importing country, decreases bilateral trade by @ehper
This result is probable as unfavourable weather conditionstroggmpromise the production
endeavours of domestic producedgice the BELN, like other developing countries, have an
agriculturedependent economy, poor weather conditions compromise income generation
endeavours of domestic producers, which reduces disposable income and, consequently, the
demand for exports. Thedoof exporter environmental risk, on the other hand, is highly
significant and positiveWith a coefficient of 0.706, this means a 10 per cent increase in the
incident of extremely high or low climatic conditions would lead to a 7 per cent increase in
bilateral trade within the SACU bloc. The probability of this result rests on the fact that a
majority of exports come from South Africa, where the economy is more resilient. However,

these results are not robust across the different estimation procedures.
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Table 5.15: Impact of environmental risk on bilateral trade

Estimators
PPML OLS GLS Fixed Random MLE
Variables Xii Ln(Xii) Ln(Xii) Ln(Xii) Ln(Xii) Ln(X”)
InGDP; -0.454 -0.222 -0.802 -0.880 -0.438 -0.437
(0.000264) (0.368) (1.45) (1.21) (0.460) (0.406)
InGDP; -0.652 -0.234 2.85° 2497 0.310 0.317
(0.000316) (0.356) (1.50) (1.56) (0.453) (0.355)
InPop 5.13 0.428 2.04 1.24 -0.342 -0.353
(0.000978) (1.05) (4.72) (4.12) (1.37) (1.08)
InPop 457 1.59" -7.377 -6.92 0.0748 0.0563
(0.00109) (1.03) (5.03) (5.59) (1.31) (1.00)
InDistance; -1.52" -1.79 -2.15 -1.32° -1.317
(0.887) (0.705) (0.763) (0.938) (0.805)
InEnvRisk -0.0345 0.0137 0.533" 0.418" 0.426 0.427
(0.000554) (0.197) (0.311) (0.219) (0.197) (0.159)
InEnvRisk 0.706 0.236 -0.223 -0.0208 -0.100 -0.100
(0.000063) (0.226) (0.329) (0.210) (0.173) (0.173)
Border; 3.327 -0.700 -0.805 -0.393 0.408
(1.81) (1.30) (1.49) (1.66) (1.58)
Language -4.08 3.25 20.3 6.18" 6.21
(1.52) (2.29) (15.9) (2.80) (2.11)
Colony; 1.46 2.13 4.61 1.80° 1.79°
(1.12) (0.695) (3.30) (0.960) (0.859)
Currency; -4.37 -2.36 -1.93 -1.74" -1.737
(1.54) (0.722) (3.15) (1.11) (0.996)
Landlocked -0.929 -3.25 -8.13 -1.03 -0.998
(3.09) (2.64) (7.11) (3.18) (2.76)
R 46 34 45
No. of obs. 6300 2299 2299 2299 2299 2299

*EE

,,and  are confidence levels at the 1, 5 and 10qeex respectively.

Source: Output from trade analysis

The log ofthe GDP for both the importer and exporter are negative and hgighyficant.

The coefficients are0.45 and-0.65 respectively. This means an increase in environmental
risk decreases bilateral trade for both trading partners. Importers from smaller cowhimies
depend on the physical environment for their livelihoodght realise lower disposable
incomes due to poor weather conditions. This would mean they have less money to spend on
foreign goods, hengea decrease in agriculture imports. On the export side, poor climatic
conditions may compromise the production esnburs of domestic producers and reduce

their foreign exchange earnings through trade.

Thelog of distancevariable is again negative and significaautd like it has been the case

with the other three risk dimensions, the coefficienliS. This result is again robust across
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the respective estimation procedures under the environmental risk. An increase in distance by
a kilometre would lead to a 1fer cent decrease in bilateral trad&hen you control for
environmental risk, the decrease in bilateral trade is 20 times greater for the exporter than it is

for the importer.

5.4.2.5The Combined Impact of Individual Risk Dimensions

According to Kahan (2008)producers in developing countries rely on the external
environment more than does their counterparts in developed countries. Therefore, such
farmers are frequently exposed to the uncertainties that come with this overreliance. Many
farmers from the deveting world live on the edge of extreme uncertainty with respect to
weather, pricesand policies and this affects their daily business decisions, aftanately,

their livelihood. For the most part, farmers have no control over these riskasasuthmay

or may not have the ability to develop effective coping strategies. One of the ways to help
them and their governments formulate sustainable coping and mitigation strategies is to
interrogate the problem and come up with tangible empirical f&itks are generally a
complex phenomenon ands suchfarmers have difficulties in making informed decisions
due to the lack of adequate information. To retrieve this information, researchers need to fully
interrogate the risk dynamics with the view of helping farmers find effective ways of

protecting theienterprises from future uncertainties.

This study seeks to determine the impact of risk on bilateral tilades; whereas,the
previous four sections presented the resulthisfwhen only the effect of one risk dimension
was controlled for. This sectiopresents the results when the influence of all the risk
dimensions is simultaneously controlled,fand the results are presented in Tabl&.5The
variables of interest in this analysis :attee log of economic risk, log of social risk, log of

technol@ical risk and log of environmental risk for both the importer and exporter.
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Table 5.16: Impact of the risk dimensions on bilateral trade

Estimators
PPML OLS GLS Fixed Random MLE
Variables Xii Ln(Xii) Ln(Xii) Ln(Xii) Ln(Xii) Ln(xu)
INnGDP, -0.221 0.343 -1.21 -1.40 -1.45 -1.44°
(0.000284) (0.517) (1.48) (1.10) (1.10) (0.929)
InGDP, -0.812 0.408 3.70 3.65 3.66 3.66
(0.000333) (0.543) (1.55) (1.68) (1.65) (0.981)
InPop, 4.61 -0.101 3.32 2.99 3.05 3.04
(0.00101) (1.26) (5.23) (4.29) (4.28) (3.27)
InPop 4.60 -1.80 -10.3" -9.55" -9.38" -9.39
(0.00113) (1.30) (5.48) (6.57) (6.47) (3.45)
InDistance; -1.51" -1.80* -1.72° -1.87" -1.87"
(0.886) (0.757) (0.761) (1.01) (0.993)
InEconRisk 0.0754 -0.0354 -0.00953 -0.0279 -0.0302 -0.0302
(0.000042) (0.202) (0.247) (0.106) (0.106) (0.153)
InSocRisk -0.125 0.127° 0.175 0.369 0.360° 0.361
(0.0000394) (0.203) (0.206) (0.155) (1.55) (0.129)
InTechRisk -0.166 -0.517 -0.326 -0.500 -0.470° -0.472
(0.0000637) (0.209) (0.292) (0.211) (0.212) (1.81)
InEnvRisk 0.00466 0.111 0.597" 0.506° 0.523 0.522
(0.0000561) (0.204) (0.314) (0.216) (0.215) (0.196)
InEconRisk -0.160 0.316 0.105 0.0714 0.0764 0.0761
(0.000064) (0.248) (0.239) (0.165) (0.163) (0.151)
InSocRisk 0.209 -0.136 -0.284 -0.313" -0.313" -0.313
(0.0000361) (0.203) (0.207) (0.184) (0.163) (0.131)
InTechRisk -0.169 -0.165 -0.531" -0.531" -0.515" -0.516
(0.0000637) (0.235) (0.336) (0.288) (0.285) (0.214)
INEnvRisk 0.669 0.464" -0.217 -0.0545 0.0661 -0.0650
(0.0000638) (0.251) (0.332) (0.208) (0.205) (0.208)
Border; 3.347 0.510 -0.0309 -0.655 -0.656
(1.80) (1.65) (1.54) (1.88) (1.93)
Language 3.63 5.30 26.2 23.9 23.9°
(1.52) (3.35) (17.0) (18.2) (108)
Colony; 2.16° 2.80 6.01" 5.45" 5.46°
(1.11) (1.02) (3.57) (3.71) (2.53)
Currency -5.11 -2.41° -2.53 -2.69 -2.70
(1.53) (1.13) (3.33) (3.23) (2.39)
Landlocked -2.32 -3.00 -10.3 -9.34 -9.34
(3.09) (1.13) (7.57) (8.04) (5.84)
No. of obs. 6300 2299 2299 2299 2299 2299
R 45 31 47

FOEE

Source: Output from trade analysis

,,and  are confidence levels at the 1, 5 and 10qeex respectively.

The economic risk variable for the importer is positive and highly signifiGémet.coefficient

is 0.075, which means a 10 per cent increase in economic risk (low economic growth and
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high inflation) leads to a 0.8 per cent increase in bilateral trade. This result is logical as the
increase in inflation coupled with a stagnant ogateve economic growth could increase the
volume of goods bought by the importing country in the global market arena. This is
especially true when the domestic consumers cannot afford certain food commodities due to a
poorly performing economy; they couidcrease their imports of cheaper food alternatives,

thereby, increasing bilateral trade.

The log of exporter economic risk is also highly significant and negative, with a coefficient of
-0.160. This means a 10 per cent increase in risky economic evémesarporting economy

will decrease bilateral trade by close to 2 per cent. This result is also expected as an increase
in economic risk in the exporting country is expected to compromise the production
endeavours of domestic producers. Low GDP growth iafidtion decrease disposable
income which could decrease investments in production. This might decrease the amount of
goods produced to meet domestic demand; hence, even less would be available for the export
market. This result is also a negligible imp&ut an important one since the incidence of

ri sky events in the i mporterods ddhedaogtofi c eco
social risk variable for the importing country is negative and highly significant. With a
coefficient of -0.125, a 10 pe cent increase in socially risky events (poverty and

unemployment) would decrease bilateral trade by 1.8qu@r

The coefficient from the exporting side is 0.209, which means a 1€epéincrease in social

risks in the exporting economy would leadad® percent increase in bilateral trade. High
incidents of poverty and unemployment are expected to decrease the demand for imports
while the same conditions could increase exports of cheaper substitute food commodities.

The log of technological riskariables for the importer and exporter are both negative and
highly significant. The coefficients ar®.166 and-0.169 respectively. Interestingly, this
means a 10 pagent increase in technological risk will decrease imports and exports by the
same parentage(1.7). This result is probab]given the fact that the exporting country has a
number of potential export destinations and wothérefore choose the one with the least

risk in the event the incidence of technological risk increases in oneerailgartner.
However, for the importer, this situation would mean a decrease in imports. These results are

also robust across the different estimation methods.
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The logs of environmental risk variable@s the other handre positive for the importer and
exporter. Both coefficients are highly significant, with the value for the importing country
being a negligible0.00466. This means a 10 prmt increase in environmental risks would
decrease bilateral trade by 0.05 pent.Given the over reliance of developing countries on

the environment, this result was unexpected. An increase in environmental risks was expected
to increase bilateral trade to domestic consumption. The coefficient for the exporting country
is -0.67,indicating a more negative impact on exports. This means a Ipemcrease in
environmental risks would decrease exports by 7cpat. Like has been the case under all

the other risk dimensions, the log of distance variable is significant and megativthe

coefficient is-1.5.

The currency dummyagain has the highest impact in on bilateral trade witiie SACU

and is significant. It has a coefficient €8.11, and this means membership in the CMA
decreases bilateral trade by 1 pent. This reglt is unexpected as the CMA was formed
solely to aid trade in the region. This result is also robust across the different estifrtagors.
results from this analysisgain highlight the importance of language in bilateral trade. The
language dummy is hiidy significant and it has the expected sign. Countries that share an
official language are expected to trade 38 g@mrt more on average. The contiguity variable
has the third highest impact on bilateral trade withe@SACU. Its importance isnderlined

by significance, the expected sign and a coefficient of 3.34. This result means that countries
that share a border are expected to trade 2gmgrmore than distant countries. Colonial ties
are still an important determinant of bilateral tradehe SACU. This is evident from the
significant variable. A coefficient of 2.16 means countries with a similar colonial history are
expected to trade 8 peent more on average.

5.4.3 The impact of aggregated riskon the SACU bilateral trade flows

It is plausible to expect that different risky events will have a negative impact on international
trade and on bilateral trade volumes. An increase in risk, gengealtg as an impediment to
trade as it raises the transactional costs of doing businessttamgilowers the volume of
international trade flows (Nitsch & Schumacher, 200Bue to their inherently low

resilience, it is now increasingly accepted that governments have a duty to assist individuals,
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households and communities in developing coues deal with diverse risks. This is
particularly necessary to expedite the fight against povekguality unemploymenand to

achieve sustained economic and human development.

However, for this to barealigic exercise in a developing country context, there is a need to

be pragmatic in assessing the risks and instruments used to deal with them. International trade
has been identified as a possible vehicle for economic transformation in the developing
world; however, risk hasalso been flagged as an impediment to sustainable trade relations.
Relying on risktrade studies done ia developed country context will not provide the
necessary answers for developing countries. There is a need for a more comprehensive
approach in the developing world which will draw attention to diverse risks. This approach

should also propose instruments of dealing with these diverse risks (Holetren2003).

However, in spite of its growing importance in world trade, risk has rstill been fully
integrated in decision making when it comes to trade (Baas, 2010). This is partly due to the
lack of a framework that quantifies and measures aggregate risk in an economy. This section
presents the results from the gravity model augmentidaxcomposite risk index. The index
measures aggregate risk and Table 5.17 presents the impact of such risk on bilateral

agriculturatcommodity trade volume between the SACU member states.

The variables of interest in the analysis are the log of riskh@rimporter and exporter
(InR;). They are presented and interpreted under the RE (PPML) column. They are both
significant (at 1 per cent level of significance), indicating a substantial effect of risk on
bilateral trade, albeit, with different signgdinating opposite effects. The coefficient of the

log of risk on the importing country is 0.0567 and positive. Though not overly substantial, it
still means a 0.6 per cent increase in imports for a 10 per cent increase in risk in the domestic
economies ofhe SACU members. This result was expected because an increase in risk in the
domestic economy could potentially disrupt the production of goods and services by domestic
producers (Oh & Reuveny, 2010). In such a scenario, domestic producers would béainable
meet domestic demand. This would push up the price of locally produced goods such that
cheaper goods would have to be sourced from foreign producers leading to an increase in

imports.
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Table 5.17: Impact of aggregate risk on bilateral tradein SACU

Model RE Pooled FE RE FGLS RE
Estimators: (PPML) (OLS) (GLS) (MLE)
Dependentvariable: Xi Ln(X;) Ln(X;) Ln(X;) Ln(X;) Ln(X;)
InGDP, 0.627 -0.124” 1,947 201" | 204 | -201
(0.000223) |  (0.378) (1.08) (1.07) (1.30) | (0.825)
InGDP, -1.78 -0.267 3.20° 3.25 3.84 3.24
(0.000290) |  (0.356) (1.52) (1.50) (1.39) | (0.887)
InDistance, -1.54" -1.97 -2.16° -2.05 -2.16°
(0.886) (0.712) (0.100) | (0.772) | (0.986)
InPop, 7.46 0.512 -3.35 -3.35 2.72 3.35
(0.000954) (1.18) (4.05) (4.04) (4.93) (3.10)
InPop 4.60 1.83 -8.49 -8.16 -7.937 -8.16
(0.00102) (1.21) (6.02) (5.97) (4.84) (3.07)
InR; 0.0567 0.173 0.701° -0.712° 0.527 | 0.712
(0.0000769)|  (0.355) (0.319) (0.319) | (0.413) | (0.258)
InR; -0.994 -0.440 -0.575 -0.559 -0.515 | -0.559
(0.0000852)|  (0.463) (0.411) (0.405) | (0.427) | (0.271)
Border; -3.337 -0.729 -1.28 -0.652 -1.28
(1.80) (1.26) (1.85) (1.50) (1.92)
Languags, 0.212 2.68 21.8 18.4 21.8
(1.52) (3.06) (16.5) (15.2) (9.65)
Colony; 1.96" 2.05 4.75 4.08 4.75
(1.12) (0.95) (3.73) (3.16) (2.31)
Currency 5.45 -1.99 -2.41 -0.927 2.41
(1.53) (0.918) (2.88) (2.91) (2.17)
Landlocked -1.917 -3.07 -8.41 -6.96 -8.41
(3.09) (2.60) (7.40) (6.86) (5.49)
R? 46 31 63
Prob > F 0.0000 0.0000 0.0000 0.0000 | 0.0000 | 0.0000
N 6300 2299 2299 2299 2299 2299
Log likelihood -2.414e+09 -5658.47| -4864.4
Wald chi2 9.35e+08 925.3 925.3 2052.1 | 2715

FEE

Source: Output from trade analysis

,,and  are confidence levels at the 1, 5 and 10qeex respectively.

The exporterisk variable on the other hand is negative and highly significBr@94. This
means that 4 per cent increase in the incidence of risky events in the exporting economy
would decrease bilateral trade by same percentag@€his result was expecteoecause
according tothe trade theory, risk is an impediment to trad¥ (& Reuveny, 2010; Long,
2008; Mirza & Verdier, 2008; Nitsch & Schumacher, 2D0fhe logic behind this result is
thatas riskincreases irthe exporting countryit compromises the pduction endeavours of

domestic producers. Thigould mean that fewer goods are produced and available for export
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(decreasing exportsiccording to the results, aggregate risk on the importing economy leads

to an increase in bilateral trade, whereas it decreases bilateral trade on the exporting end.

As expected, the distance variable was significant and negative. This means thetlgeeater
distance between trading partners, the less will be commodity trade. This result implies that
distance discourages bilateral trade witthe SACU member states. A peent increase in
distance reduces commodity trade by 1.54 gamt. This value is igher than the unity
reported in the empirical literatur®dier & Bergstrand, 2009; Anderson & van Wincoop,
2003; Martinez Zarzoso, 203).

The results show that the importer and exporter GDPs are both important factors in bilateral
trade; they both have significant coefficieralbeit with different signs. The sign of the

importer GDP variable is positive. This means that an increaeeiGDP (growth in the

domestic economy) increases imports as domestic consumers increase their tonsefmp

food commodities. This jshoweverc ont rary to Engel 6s | aw whi

dealing with agricultural commodities, the GDP of the importing country should be negative.

This is because abe GDP increases, the proportion spent on fooohmodities decreases
(Foellmi & Zweimuller, 2008). However, this result is probable in the case of developing
countries where the growth the GDP might not translate into an equitable distribution of
real income.The logs of the GDP variableswhich are proxies for economic sjzre also
important determinants of bilateral trade. The coefficients for both the importer and exporter
are significant with values of 0.627 arld78 respectivelyThis means a 10 peent increase

in economic sizedr the importer leads to a 6.3 peEmt increase in bilateral trade. This result
was expected as an increase in economic size could increase disposable income and
therefore the demand for normal goods. This increase in goods could be through the
extensie margin of trade (which is the entry of new goods)intensive margin (increased
trade of existing goods in the markef)his could also lead to an increase in imports to meet
domestic demandThe elasticity of the importer GDP is lower than unity dras been
described as evidence of home market effects (Feenstra, Ba@#&ver, the log othe GDP
variable for the exporter is negative. This means a tgmrincrease in economic size would
lead to a 1.8 pecent decrease in bilateral trade. #grease in disposable income in the
domestic economy might increase the demand for locally produced goodsharaby
decrease the amount of goods available for export.
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The population variables for both the importer and exporter were also foundrpteant
determinants of bilateral trade flows tile SACU. They are both significant and they have

the expected signs. A 1 peent increase in population leads to a 7.46ceat and 4.60 per

cent increase in bilateral trade for the importer and expasspectively. This result was
expected as according the economictheory, population is one of the key determinants of
demand. For the importer, an increase in population means more mouths to feed for domestic
producers. The inability of domestroducers to meet this increased demand could lead to
an increase in imports as foreign suppliers enter the market. On the export side, an increase in
population could lead to an increase in domestic investments as producers gear up for the
increased demah This could lead to an increase in the volume of goods produced in the
domestic economy andonsequentlythe volume available for export.

According to Bacchett@t al (2012) the dummy variable coefficients are interpreted as
semielasticities.All the dummy variables were also found to have an impact on bilateral
trade flows inthe SACU, exceptlanguage Currency had the largest impact on bilateral trade

in absolute terms, with a coefficient of 5.45. This means that membership in theviidie

the Rand is used as a common curreneads to anepercentincreasen bilateral tradeon
average. This result was expected because according to Rose (2000), currency unions are
supposed to increase trade by substituting a single currency for severnantlifiational
currencies. Thioffers greater predictability of commodity pricesliminatesexchange rate
volatility, and transactions costs of trade which essentially make doing business relatively
easierHowever, in recent times, there has been some&@eersy around this finding with a
number ofresearcherarriving at different conclusions (Head & Mayer, 2010; Rose, 2015;
Santos Silva & Tenreyro, 2010). However, it would seem that currency unions could
potentially decrease bilateral trade in the |tergn according to Yeyati (2003) and De Sousa
(2012). The former documented differences in effect on trade between multilateral and
unilateral currency unions and found that the effect was stronger for unilateral currency

unions. However, the latter found a geal downtrend for both currency arrangements.

An interesting finding is that even after controlling for distance and membership in the trade
agreement, contiguity still has an important impact on bilateral trade betiwe&ACU
member statesThe bordedummy is significant and positive with a coefficient of 3.33, and
this means that sharing a border increases bilateral trad&dsr &nt on average. This
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means that countries that are close to each other trade more than countries which are distant.
This is an important result as it outlines the impact of geographical distance as a source of

trade costs even with trade agreements.

The language variable has a coefficienDd12;it has the expected positive sign but is not
significant. Countries that share common colonial;ties example,South Africa and
Namibia; Botswana, Lesotho, and Eswatimre expected to tradél per cent more than
countries without such ties. This deduced from a positive and significant colony dummy

variable with a coefficient of 1.96.

The language and colony linkages are used as proxies for cultural or historical proximity
(Head & Mayer, 2013)As expected from the literature, landlocked countaiesexpected to
trade less than countries which haaeresso the sea. The coefficient for the landlocked
variable is-1.91 and it is significant. Botswana, Lesotho d&wlatini as the landlocked
members in the SACU bloc are expected to trade 0.8&gperess than South Africa and

Namibia.

5.5 SUMMARY

This study had two outputs, a framework and a composite risk index for quantifying and
measuring aggregate risk in an economy. Since there has been a lot of controversy in the
construction of compositiedices, this study followed a framework outlined in the literature

to come up with the formeand took procedural lessons from the human development index
(2010) to construct the latter. The composite risk index was then used to augment the gravity
model of trade to determine the impact of risk on bilateral trade flows in the SACU trade

bloc.

After having addressed the requirements of the first two steps; providing a sound theoretical
framework and data selectiddDA was undertaken. The main idea behinid analysiss to

avoid measurement error in the construction of the index. The PCA procedure was chosen as
the best methodlhis choice was based on the KMO measure of sampling adequacy which
had a value 00.7151(>0.5), meaning high correlation betweéhe variables. As one of the
prerequisites of the PCA method, correlation has to be ascertained between the variables.
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The variablesvere found to be moderately correlated which raised no collinearity concerns
(average bivariate correlation was foumal be 0.2%. ThreeEigen values were identified and
they accounted for 74% of the total variance. This step produced PCA weights which were
used during the weighting stagéne Min-Max rescaling normalisation procedure was chosen
on the basis that thensere small proportios of outliers in the dataset. Since different
indicators are used for the composite risk indeis necessary to bring the indicators to the

same standardhat is,a dimensionless number.

Two aggregation and weighting procedures wesed to construct the composite risk index
Equal weighting and geometric aggregati®R]); Equal weighting and additive aggregation
(CR2); PCA weighting and geometric aggregati@@Rpcal); and thePCA weighting and
additive aggregationQRpca?d. From the results, it was clear that the equal weighting and
geometric aggregation was the ideal procedure. It produced results thabluesthence

the CRL was the chosen composite risk index.

This study followed the long list of empirical studiesigh have used the gravity model.
However, following the recent controversy surrounding the correct specification of the
model, this study looked to circumvent this. This was done by following Santos Silva and
Tenreyro (2006) who argued that the log lineerdel was not correct as there was potential
biasin the estimated elasticities. They proposed that the gravity equation of trade, like other
constantelasticity models, should be estimated in multiplicative form using the PPML
estimator with panel datdhe analysis was undertaken in three distinct stéesfirst of

which was to augment the gravity model with one risk dimension at a time and determine its
impact on bilateral trade. The second and third steps involved augmenting the gravity model

with all risk dimensions at once and the composite riskxnespectively.

All the risk dimension variables were significant at different levels of significance, ,albeit
with differing signs. The variables of interest in the first two steps of the analysistivere

log of economic riskog of social risklog of technological riskandthelog of environmental

risk for both the importer and exporter. The economic and social risk variables had robust

results for both trading partners under the individual and combined stages of the analysis.

The economic risk imeased imports and decreased exports. The social risk reduced imports

and increased exports during the time under review. For the technological and environmental
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risks, only one side of the trading pair had robust results. The technological risk elécreas

imports while the environmental risk increased exports.

An important result from the final stage of the analysis of the study was the fact that the
aggregate risk variables were both highly significantlicating a substantial impact on
bilateral trade flowswithin the SACU. An increase in the incidence of risky events in the
domestic economy of the importer increases bilateral trade, while the opposite is true for the
exporter. This means that risk reases imports and decreases exports in the SACU trade
bloc. It is also worth mentioning that the impact of the risk was substantially higher for the
exporter than for the importer. The risk was found to decrease exports by up to 18 times more

than it didimports.

Another important result was the robustness of the coefficient on the distance variable. It was
found to be-1.5, across all the different analysis when the PPML was used. This means that
when controlling for all the different types of risks arahsport costs, distance had a higher
impact on bilateral trade. Interestingly, this is higher from the unitary elasticity reported in

the trade literature.
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CHAPTER 6

SUMMARY AND CONCLUSIONS

6.1INTRODUCTION

The main objective of regionatonomic integration is to provide a larger market for bilateral
trade partnerso as to increase bilateral trade. For a while now,-lfitva trade has remained
low in regional trade blocs around the worlespecially those involving developing
economiefSSRTAS). TheSACU, a regional trade agreement between Botswasaatini,
Lesotho, Namibia, South Africas a classic exampld.he SACU member states have over
the years conducted more trade with external partners than with fellow SACU me#bers.
bulk of the SACU exports hagone to Africa, Asia and Europe, with the SACU market being
a distant fourth destination. Asia, Europe and Africa have been the principal soutices of
SACU imports.

A number of possible explanations for this stateafihirs have been forwarded in the
literature. These includea lack of administrative capacity and infrastructure; the presence of
protectionist trade policies; politically immaturity and instability. However, according to a
number of researcher&CA, 2013; Behar & @ville, 2010; Elva & Behar, 2008; Carrere,
2004, Wiemer & Cao, 2004these issues have been addressed yethltcatrade remains

low. Risk was flagged as a possible solution to this mystery. However, there were concerns
over the manner in which rigkad been quantified in the tradsk studies. Thereforehis

study set out to determine whether the observed low -iliva trade inthe RTAs can
potentially be attributed to risk. The second was to use the risk measure to determine the
impact of risk orbilateral trade flows. Accordingly, this study pursued three main objectives.
The first one was to determine whett88 regional trade blocs had lower intbéoc trade
compared to N and NS regional trade blocs. The second objective was to construct and
validate a risk measure which accurately quantifies risk in a trading economy. The third

objective was taletermine the impact of risk ahe SACU bilateral trade flows
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The motivation to undertake such an analysis emanates from the realisation that much against
theory, trade volumes withiSSRTAs have remained lowdespite efforts to make the trade
arena more conduciv€Coulibaly & Fontagne, 2009 The need for this analysis also
emanates from the lack of studies analysing the impact of aggregated risRSiRaA

setting. This is because risks are said to have a spill over effe&8SHR#As are said to be
inherently risky and less resilient to thdverse effects of risky events (WEF, 2012). Studies
that have been done tend to focusNiw andNS RTAs. This setting may yield misleading
predictions forSStrade agreements due to differences in the level of economic development
and macroeconomic poles (Mayda & Steinberg, 2009). Risk has also b#lagged as an
important impediment to bilateral trade (Oh & Reuve2§i0).

Arguably, the greatest motivation for the study came from the fact that there is no framework
for quantifying and measurirgggregate risk in an economy. This is besides the fact that risk
has been identified as one of the principal external factors that impede bilateral trade flows
(Oh & Reuveny, 2010; Long, 2008; Mirza & Verdier, 2008; Nitscha & Schumacher, 2004
Anderson & Marcouiller, 2002fosu, 2001; Li and Sacko, 200@uch a framework would

help shed light on how to determine the level of risk in an ecopangdyhow to determine its

overall impact on regional economic integration. The decision tthesACU as the sybct

of the analysis was made purely because it is an old trade bloc. It has gone through a number
of reforms which were made to improve the trade landscape for the member states. It also has
a good mixture of developing countries across the differentmecolassificationslow,

middle, and upper income.

SACU is arguably the only trade bloc that has an explicit financial risk mitigation strategy

in the form of the common revenue paagricultural commodity trade was chosen because

it represents thdivelihood for the SACU member statesspecially Botswana, Lesotho,
Namibia andEswatini With a majority of people in most of these countries being poor and
unemployed, agriculture represents a survival alternative. However, there is an over reliance
on the physical environment which is characterised by erratic weather and poor
infrastructure. This means the majority of the population is not able to reap the benefits from

agriculture and trade.

The next section of this chapter draws conclusions fromegiekocesses and findings of the

index construction and gravity model sections. It also summarises the main findings of the
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study followed by key conclusions. The last section recommends possible policy

interventions given the findings.

6.2 SUMMARY

This study combined trade and risk principles to investigate the impact of risk on bilateral
trade flows betweethe SACU member states. The external factor considered in this study is
risk. This builds on empirical findings and conclusions of the negatimeelation between

risky events and bilateral trade. However, since a number of studies considered the influence
of one type of risky event in isolation, this study considered the impact of a number of risky
events at the same time. This is a consequehtie spill over effect of risky events as well

as their snowballing effeci¢vanovicet al., 2013.

6.2.1 Composite Index Construction

The analysis benwith the need to come up with a logical methodology of aggregating the
risk elements into a meaningful risk measure. This involved setting up a framework for
guantifying and measuring the different risks in the economies of the SA&hberstates.

After reviewing the literature on the best methodology to follow in aggregating risk, it was
decided that a composite index would be the best approac®aisanat al (2005)alluded;
composite indicators have gained popularity in recent times. They are inghgé&®ing used

to convey key information on the status of countries in an array of fields. Since risk is a
multi-dimensional concept, the composite index approach was deemed best. This is because
the process involves the manipulation of individual norsedl and weighted indicators, to
produce an aggregate ordinal or cardinal measuaeofintryd performance in some area of
study. The process of constructing the composite risk relied heavily on processes used to
construct other social indicegor exampe, the Human Development Index (2010), the
Disaster Risk Index (2004), and the Environmental Sustainability Index (2005).

The composite risk index construction process followed a framework outlined in OECD
(2008) and Nardet al (2009.
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The first step n the process involved identifying risk dimensions to be included in the
aggregation. The choice of dimensions was based on their role in affecting bilateral trade.
Four risk dimensions were chosen from the five fundamental sources of risk as classified by
the WEF (2013).The chosen dimensionwere: economic, social, environmental, and
technological factors. From these risks dimensions, two risk factors were chosen based on
analytical soundness, measurability, coverage, and relevance. The chodaotoiskwere
economic growth and inflation (economic); poverty and unemployment (social); rainfall and

temperature (environmentagnd road and telephone networks (technological).

The next step in the process was multivariate data analysis. This stepsedeasurement

error and allows the proper measurement of the concept under review. It also reveals the
associationtpat is,correlation) between a set of different variapkasd how these variables
change in relation to one another (Hairal, 2010;OECD, 2008; Nardet al, 2005). The
KaiserMeyerOlkin measure of sampling adequacy wa3g151 (requirement is for the
measure to be greater than 0.5 in order to use principal components analysis). This exercise

produced th&CAweights which were usedidng the weighting stage.

An aggregation exercise generally involves combining a number of indicators which are
chosen on the basis of their relevance in explaining some phenomena of interest. The next
step involved bringing the indicators to the samadsed, by transforming them into purely
dimensionless numbers, this is called norsadilbn. The Min-Max Rescaling and

Standardsation (zscores)echnigues were used in the study.

The next step in the process was the aggregation and weighting procedures. This involved
coming up with a logical way ofombining the different indicator&qual weightingand

PCA weighting (from the multivariate data analysis stage) were used as weajghtin
proceduresThe most popular aggregation methods in the literature arartttenetic and
geometricmeans Aguna & Kovacevic, 2011)Four different risk indices were constructed
using the twoaggregationgnd weighting proceduremultiplicative aggregation with equal
weights CRJ); additive aggregation with equal weightSR2; multiplicative aggregation

with PCA weights CRpca); and finally additive aggregation with PCA weigh®Rpca2.
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The construction of a composite index involves multiple stages where subjective decisions
have to be made and these are a source of the-eeggrg controversy surrounding indices
(Tate, 2012 Aguna & Kovacevic, 2011QECD, 2008). Uncertainty and sensitiviapalysis

were undertaken to enhance the transparency of the composite risk construction exercise. The
CR1risk index proved its robustness under different test scenarios antheratore used as

the composite risk index in the analysis.

6.2.2 Empirical Model Specification

The first part of the analysis involved producing a single value which quantified the level of
risk in the economies of the SACidemberstates. The second part was about using that
value in a gravity framework to control for the influendeaggregate risk in bilateral trade
flows. This sections outlines the specification of the gravity model used for the empirical

analysis as well as arguments for the choice made.

To address recent criticism of the gravity modbls study adopted numerouseasures
which trade researchers have recommended. To address the critieisindoes not account

for the cost of sourcing goods from alternative sources, this study used a specification
proposed by Feenstra (2002). This specification consists af usjporter and exporter fixed
(random)effects to control for the specifddRTs, instead of estimating it (Prelet al,, 2016;
Bacchettaet al, 2012; Feenstra, 2002). To address issues ofstationarity, cross
correlation, heteroskedasticity and endagnin the data, this study usthe randomeffects
specification with panel data (Zwinkels & Beugelsdijk, 2010; Baier & Bergstrand, 2007). The
use of panel data also aids in accounting for the wide variety of country heterogeneity in the
SACU tradebloc (Westerlund & Wilhelmsson, 2011). The use of the PPML estimator allows
for the direct estimation of the gravity model. This circumvents the need to drop zero trade
values. This approach works well even in the presence of heteroskedasticity (as is aways th
case with trade datajhe PPML is a robust approach (Head & Mayer, 2013; MaHinez
Zarzoso, 2013; Bacchetth al, 2012; Anderson, 2011; Westerlund & Wilhelmsson, 2011).
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6.2.3 Gravity Model Analysis

The main objective of this study was to determine thpaith of aggregate risk on the
bilateral trade betweethe SACU member states. This involved the construction of a risk
measure and the augmentation of the gravity model of trade. The analysis was undertaken in
four distinct parts; the first stage involved comparing the level of risk in the SACU member
states. Theaesults showed that South Africa had low levels of risk Bedatini had the

highest. This was expected as risk is said to be inherent in the less developed countries due to
an array of reasonsncluding primarily poorly developed economies and a lovetabase

which compromise resilience.

The second stage of the analysis involved determining the impact of the individual risk
dimensions on bilateral trade within the SACU trade bloc. This means that the four respective
risk dimensions (economic, social,vnmental and technological) had their own indices
which quantified the respective risk type. These were used to control for the effect of the
respective risks in the bilateral trade flows. From the results of the analysis, ofthe
individual risk dmensions(social, technological and environmentalgcreased imports
except economic riskThe eonomic risk decreased exports, while all the other risks
increased exports. The economic risk had the highest impact on bilateral trade in absolute

terms while environmental risk had the lowest impact.

The third part of the analysis involved analysing the impact of the risk dimensions
simultaneousl| y. From the results, when view
risk had the highest impact on léeal trade whilst environmental risk had the lowest

i mpact . From the exporterbds side of things,
bilateral tradewhilst economic risk had the lowest impathe e&onomic and environmental

risks increasedmports while the other two decreased thehle eonomic risk also,had a

negative effect on exports as did technological risk, while social and environmental risks

increased exports.
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The last part of the analysis, and the key part of the stuay the aggregation of the risks
found in the respective economies into a single measure, the composite risk index. The
gravity model of trade was augmented with two domestic risk variables (for each of the
bilateral partners) in this analysis. The riskrigbles control for the risk in the domestic
economies of the importing and exporting countries. From the results, the importer and

exporter risk variables were found to be significaitieit with different signs.

The risk variables of the importer aedporter were found to be positively and negatively
correlated with bilateral trade, respectively. This means risk increased imports and decreased
exports. The exporter risk had a higher impact on bilateral trade than importer risk in absolute

terms.

6.3 CONCLUSIONS

As far asit could be determined, this study is the first attempt at analysing the impact of
aggregated risk on bilateral trade flows in the SACU trade bloc. A number of studies
analysed the impact of some form of risky event on bilateral {{@te& Reuveny, 2010;
Long, 2008; Mirza & Verdier, 2008; Nitscha & Schumacher, 2004; Fosu, 2001; Li and
Sacko, 200p Such studies were useful in that they provided insights on the interaction of
risk and bilateral trade. However, since these studiesatimatifor a single type of risk, they
provided limited information on the interaction dynamics between different types of risk and
consequently between risk and trade.

Even though the gravity model of trade is generally regarded as the workhorse ofampiri
trade studies, there are still a number of contentious issues around it. These iheude
natural specification of the gravity modéhat is,log linear version. This specification leads

to zero bilateral trade flows being dropped (which introd@bection bias). Another issue is

the bias in empirical trade studies which emanates from the omission of MRTs in the gravity
model. Theory on bilateral trade flows should account for the relative attractiveness of
origin-destination pairs. To circumvenbrae of these shortcomings, this study used the
Poisson Pseuddaximum Likelihood (PPML) estimator with panel data. Besides being

consistent in the presence of heteroskedasticity, this approach accounts for MRTS, it also
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provides a natural way of dealingth zero values of the dependent variable and increases
the efficiency of the model estimateBagchettaet al, 2012; Martinez Zarzoso,2009;
Westerlund & Wilhelmsson, 2011; Santos Silva & Tenreyro, 2006; Anderson & van
Wincoop, 2003).

This study used raindex constructing framework (OECD, 2008; Naretoal, 2005) to
guantify and measure risk in the domestic economies of the SACU member states. The
aggregated risk measure was used to augment the gravity model of trade for the empirical
analysis. Therare two major findings of the studine first one is that risk is an impediment

to trade as proven by Oh aR&uveny(2010). However, risk only impedes the flow of goods
from the producing country to the consuming country (exports). This study fourréghis

to be probable because risk disrupts production and render fewer goods available for export.
Another finding of the study is that risk could potentialigreaserade. Producers who are

risk averse in the domestic economy may reduce their produattivities due to some
perceived threat. This would mean fewer goods are available for domestic consuamtion

imports would have to cover the deficit.

Another important result and policy implication from this study is the significance and
robustnessof distance. The distance variable was significant and with the expected sign
which was also robust throughout the relative estimation procedures. The coefficient was also
-1.5 throughout the empirical analysis. This result calls for investments intsporan
infrastructure which will ideally reduce long distance costs of transporting goods. These high
transportation costs, which are a consequence of poor transport infrastructure, act as a barrier
to intraSACU trade.
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6.4 RECOMMENDATIONS

Therecommendations of this study are in two parts; the first part addresses recommendations
pertaining to the results from this study. The second part deals with recommendations for

future research.

6.4.1 Policy Recommendations

Developing countriesanrot afford to dismiss studies on risk as speculative and expensive as

has been the case over the years (WEF, 2013). From the dsihlis researchit has been

shown that risk does have an impact on bilateral trade flows. The individual and aggregated
risk variables showed a significant effect (albaigative and positive). This means that risk
mitigation prograitmesh ave t o be part of every devel opi
because risk is a significant trade shifter. They have to be put in plgdepiented or re

visited as a matter of urgencto help countries improve their resilience to risk. This would

also help countries exploit their comparative and competitive advantage in international trade.
Each country needs risk mitigation strategieseae¢ry stage of the economy to assist

economic players compete internationally.

By definition, risks are unfavourable events that may happen through chance as a
consequence of other events. The fact that theyrarertainshould not cloud the fact that

they have to be planned for. The low resilience of developing countries is not always because
they do not have resources. Instead, they decide to allocate resources to more pressing
matters that are already occurrinfpr example, poverty, unemployment, drought and
diseases (WEF, 2013). They neglect the events that might happen, only to suffer unrepairable
damage when disaster strikes. Conceptually, risk mitigation needs to reduce the economic
vulnerability of business unita the domestic economy by building their resilience. This may

be done through planning and strategies aimed at helping these units anticipate shocks from

the physical environment, from within and outside each country.
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Governments need to come up wathlicies that will keep inflation low while pushing for a
robust and sustainable economic growth. Such policies should thrive to reduce poverty and
unemploymentreduce the dependey on the external environmemid improve the quality

of infrastructure g as to help domestic producers and consumers with smooth production and

consumption patterns.

Risk need to be addressed by improving the resilience of the domestic economy to potential
crises through contingency planning. However, the starting potheamplementation of an
effective and proper risk management policy is a thorough understanding of the type and
dynamics of the risks involveand vulnerabilities thereof. Understanding the nature and
impact of risk in the domestic economy would gre#i®yp developing countries set up and
implement risk mitigation strategies. Such strategies should be geared towards decreasing the
effect of risky events on the domestic economy.,lthsrefore imperative that a thorough

risk assessment is done by tlespective countries with the aim of determining which types

of risks pose the greatest threat to each country. Such studies should inform the choice of

mitigation strategy for the identified risk and related risks thereof.

The SACU needs to help membstaesin building their resilience through collective risk
mitigation policies and strategies. This can be done by increasing the developmental
component othe SACU receiptsand making sure they are usied their intended purpose.
Since the results revetiat risk increases imports and decreases exports between bilateral
partners, it can be deduced that risk increases the dependency dEltNecBuntrieson

South Africa. There is a need ftresecountries to increase their exports into the South
African market. This will not only improve their terms of trade, but also their share from the
CRP. This also has the potential of increasing trade volumes within the tradeabtbthis

would help the bloc remain relevant.
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6.4.2 Future Research Recommendations

This study is valuable in the sense that it gives a glimpse into previously unexplored territory;
however it can be extended and refined in a number of walgsough the methodologthat

was utilised passed a number of vetting tests on appropriatemedseiog a valid risk
measuring tool for trading countries, it was not possible to subject it to a more rigorous
empirical validation. This was duprimarily, to the problem of data paucity in developing
countries. This led to a situation where the analgslied on a small sample siznd thedata

set that was utilised spanned 19 years. Even though the data was presented and analysed as
panel data oR0 agricultural commodities betwedwo trading partners, which amounted to
6300 observations, a larger data set would greatly aid the validation. Due to the paucity of
data and lack of adequate information, for instance, the probability of the risk dimensions
used in the construction of thedex had to be equalised.

While this study used aggregated agricultural commodity trade, for future research,-the risk
trade nexus may be investigated in the context of individual commaodities in the agricultural
sector to determine whether some traded goate affected more by risk than others.

Furthemore this study may be extended to explore the effect of risk on traded commaodities

in other sectors of the economy.

6.4.3 Limitations of the study

This study wasffectedby, probably the oldest problem that plagues empirical studies in the
developing economiesack of large and reliable data sets. The dataset utilised in the study

spans 19 years, and a longer dataset would have definitely offered more insights.

After discusions with experts in the trade and risk disciplines, it was apparent that some of
them were not satisfied with the construction and composition of the risk trade index. Others
had suggestions on how it could be expanded to cover more dimensions, raoging f
politics to activities at border posts. While many of these concerns are valid, this should not
take anything away from the primary objective of this studliich was to construct a

composite risk measure to address the spill over effects oftrileismanaged tehed light
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on the importance of aggregating risk in the economy through the composite risk index and

using it to determine the impact of risk on bilateral trade.

At first attempt it is not possible to construct a flawless index which captures all the
important dimensions of risk. Thiwould be attained after discussions and debates on the
need for an aggregated index which lumps together different aspects of productiomnidade
consumption risksHowever, in this study, all attempts were made to present the best
possible risk indices. In further researchere would be a need to decidevhat other
dimensions need to be addédw much importance to attach to respectagegories, and

how to obtain more data.
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Appendix A: Composite Risk Index Construction Results

Table A 1: Summary of composite risk index construction

Process

Action

Justification

Result

Multivariate
Data Analysis
(MDA)

Choice had to be made
between PCA and FCA

MDA reduces measurement erro
and provides dathased weights

PCA chosen

PCA Determine correlation Absence of correlations and high Moderate and high
between variables collinearity nullifies use oPCA correlation; no collinearity
issues
Principal Finding Eigen values Variation in data is usually 3 Principal components
components explained by a few of the principi were retained

components

Eigen vectors

Determine which of the
principal components
explain variation in the
variables

Need to determine the relationsh
between principal components al
risk dimensions (using the
variables)

Results not conclusive,
only one component had
clear economic foundatio

Factor loadings

Rotateprincipal
components

Rotation isolates relations betwe:
variables and principal
components

Construction of PCA
weights

Source:OECD (2008.
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Figure A 1: Risk indices acrosghe SACU with trend lines
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Figure A 2: Contribution of each dimension to the composite risk indices of Botswana
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Figure A 3: Contribution of each dimension to the composite risk indices Lesotho
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Figure A 4: Contribution of each dimension to the composite risk indices Namibia
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