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The impact of trade openness on foreign direct investment
in Sudan by sector in the 1990-2017 period: an empirical analysis

Abstract. The impact of trade openness on foreign direct investment (FDI) has been debatable. This study investigates
long-run equilibrium relationships between trade openness and FDI in the Sudanese economy by sector within the
1990-2017 period. The study employs Johansson co-integration technique. The findings of the analysis show that there
is a long-run equilibrium relationship between trade openness and FDI flow estimated at a negative value of 0.53 for the
aggregate economy when using trade openness in terms of exports plus imports over GDP. The current study applies either
the export index or export efficiency measurement. The degree of openness was estimated at positive values of 0.17, 0.9,
and 0.55 for the aggregate economy, the agricultural sector and the industrial sector, respectively.

The results indicated that for the studied period (1990-2017), the FDI flows for the aggregate economy by sector are determined
by the degree of trade openness in terms of their joint measurement. Furthermore, the magnitude of the degree of the industrial
trade openness model is robust one and the government should prioritise this sector with regard to exports. Besides, the
government should encourage the manufacturing sector, therefore improving infrastructure and promoting concentration of
FDI in the country’s production sectors, in particular those which support the paradigm that Sudan, like many Sub-Saharan
African countries, should promote its primary exports to transform from an underdeveloped country to a developed one.

The study recommends that, according to magnitude of industrial sector trade openness degree, government should exert
more effort for its diversify in order to identify this sector as a leading sector utilising trade efficiently and hence prioritize it in
the export.
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Bnnus BigKpUTOCTI TOpriBni Ha NpsiMi iIHO3eMHi IHBeCTULii 3a CeKTopamMmn eKOHOMIKU

B CyaaHi (1990-2017 pp.): emnipu4Hui aHanis

AHoTauis

Po60Ty nNpucesiYeHO OOCRIAXKEHHIO B32EMO3B’A3KY MiXK BiOKPUTICTIO TOPriBAi 1 NOTOKOM NPSMUX IHO3EMHUX iHBECTULN Y
LOBroCTPOKOBI MEPCMNEKTUBI, a TAKOXX BUBYEHHIO TAKOIO B3aEMO3B’sI3KY BifJHOCHO EKOHOMIKM Aepxxasun CyaaH 3a cekTopamu
3a nepiog 1990-2017 pp. [ns BMABNEHHSA Takoro B3aEMO3B’AI3KY aBTopamu Po60TM Gy 3aCTOCOBAHO KOiHTErpauinHui
aHani3 3a mMetogom WMoxaHceHa. PeaynbraTu aHanidy nokasanu, WO B [OBrOCTPOKOBI MEPCNeKTUBi CMOCTepiraeTbCcs
36anaHcoBaHNii B3aEMO3B’I30K MiXK BiKPUTICTIO TOPriBni 1 NpSAMUMN iIHO3EMHUMIN iHBECTULISMW. Y XOAi focnipkeHHst 6yno
BM3HAY€HO HeraTuBHY BeNMYMHY, Wo gopisHioe 0,53 Ansd nokKasHMKa eKOHOMIKM KpaiHu B LifIOMY Npy HasiBHOCTI BiAKPUTOCTI
TOPriBni 3 ypaxyBaHHAM BMAVBY eKCnopTy Ta iMnopTy Ha BBI1. Y Tomy Bunagky, konv BpaxoByBaBCs NOKa3HWK eKcrnopTy, abo
0o yBaru 6panacs BefiM4ymHa, Wo Bu3Ha4Yae ePeKTUBHICTb eKCropTy, CTYNiHb BiAKPUTOCTI TOPriBAi Mas NMO3UTUBHY BENNYMHY,
sKa gopisHiosana 0,17; 0,9 i 0,55 gnsa eKOHOMIKM B LjinoMy, CiflbCbKOro rocnogapcTaa Ta MPOMUCIOBOrO CEKTOpa BiAnoBigHO.
Pesynstatu gocnigykeHHs nokasanu, wo 3a nepiog 1990-2017 pp. NOTiK NPAMMNX IHO3EMHUX IHBECTULiN B EKOHOMIKY SK Y LIifIOMY,
Tak i B OKPEMi CEKTOPU EKOHOMIKM, BU3HA4YaBCS CTyNeHeM 3aranbHoro nokasHuka BigkputocTi Toprisni. Cnig 3a3HaunTu, Wo
BENU4YMHA CTYMEHSA BiAKPUTOCTI TOPriBNi N8 NPOMUCIIOBOrO CeKTopa AOPIBHIOE OANHULI, L0 BKA3Yy€E Ha NPIOPUTETHICTb LibOro
CeKTopa eKOHOMIKM ANst KpaiHu 3 No3uLii eKkcnopTy. Ypsag NOBUHEH PO3BUBATU NPOMUCIIOBUIA CEKTOP 3 Orisigy Ha Te, Wo Le
CNPUATAME He TiNbKW 3aNy4YEHHIO MPSMUX iIHO3EMHUX IHBECTULIN, ane 1 po3BUTKY iH(paCTPYKTypu. ABTOpamMmn AOCNIOKEHHS
6yno 3po6neHO BUCHOBOK Mpo Te, Wo aepxxasi CyaaH, sk i 6araTboM iHWKMM KpaiHam Adpukin Ha nieaeHb Big Caxapw, cnig,
HapoLlyBaTV NPOMWCIOBUIA EKCMNOopPT, WO AOMNOMOXEe NepenTn 3 KaTteropil KpaiH, Lo po3BMBalOTbCS, B KaTeropito KpaiH i3
PO3BUHEHOK EKOHOMIKOIO.

KnrouoBi cnosa: npsimi iHo3eMHi iHBecTuuii; [11l; BigkpWTICTb TOPriBni; e(heKTUBHICTb eKCNOoPTY; apprKaHCbKi KpaiHu Ha NiBAeHb
Big Caxapu; CypaH.
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AHHOTauus

[aHHas paboTa nocssileHa MCCeqoBaHNIo B3aVIMOCBA3N MeXy OTKPbITOCTLIO TOProBfv U MOTOKOM MPSAMbIX UHOCTPaHHbIX
WHBECTULMIN B JONTOCPOYHOM NEPCMNEKTUBE, a TaKXKe N3YHEHUIO Tako B3aMMOCBSA3M MO OTHOLLEHUIO K 9KOHOMUKE rocygapcTaea
CyaaH no cektopam 3a nepvog 1990-2017 rr. [N BbisiBNEHNA B3aMMOCBA3M aBTopamMy paboTbl 6bi MPUMEHEH KOMHTEr paLyiOHHbIiA
aHanunsnometony VloxaHceHa. Pe3ynsTaTblaHanm3anokasasnm, 4To B4ONTOCPOYHON NepCrneKkTBe HabntogaeTcs coanaHcnpoBaHHast
B3aMMOCBS3b MeXy OTKPbITOCTLIO TOProBAN U NMPSAMbIMA UHOCTPaHHbIMU UHBECTUUMAMN. B npouecce nposeaeHns gaHHoro
nccnegosaHusa Gblna onpegeneHa otTpuuarensHas BennynHa, pasHsowasca 0,53 ana nokasaTens 3KOHOMUKN CTPaHbl B LEENOM
npyY HaMYMM OTKPbLITOCTN TOProBAN C YYETOM BAMSIHWSA 3KcrnopTa U umnopta Ha BBI1. B Tom cnyyae, korga npu nposegeHun
nccnegoBaHns yUnUTbIBANICS NoKasartenb 3KernopTa nmbo NpuHMManachk BO BHUMaHVe BENNMYnHa, onpegenstoLias ahHeKTMBHOCTb
3KCMopTa, CTeNeHb OTKPLITOCTX TOProBAv ONpeaensnach NonoXXUTENbHOW BENUYMHON, koTopas paBHsinack 0,17; 0,9 n 0,55 gns
9KOHOMWKM B LIE/TOM, CEMbCKOro X035ANCTBa U MPOMbILLIIEHHOrO CEeKTopa COOTBETCTBEHHO. PeaynbTaThl uccnefoBaHus nokasanu,
41O 3a uccnegyembliii neprog, 1990-2017 rr. NOTOK NPSIMbIX MHOCTPAHHbLIX UHBECTULMIA B SKOHOMUKY B LIENIOM U B €€ OTAEeSbHbIe
CceKTopa Onpenensncs CTeneHblo OOLLEero nokasatens OTKPbITOCTU Toproenu. [pu aToM cnefmyetr OTMETUTb, YTO BenuynHa
CTeneHn OTKPbITOCTV TOProB/N B MPOMBILLNIEHHOM CEKTOPE paBHa eAvHULIE, YTO YKasbiBaeT Ha NPUOPUTETHOCTbL AaHHOIo CeKTopa
0N CTpaHbl B OTHOLLEHUM 3KcnopTa. Kpome Toro, NpaBuTenbCTBO LOSHKHO pas3BmBaTh NMPOMbILLIEHHbI CEKTOP BBMAOY TOro, Y4To
9710 6yAeT cnocobCTBOBaTb HE TOMBKO MPUBMIEHYEHNIO MPSAMbIX WHOCTPAHHbIX UHBECTULMIA, HO U Pas3BUTUI0 MHMPACTPYKTYPHI.
ABTOpamMun nccnefoBaHusl coenaH BbIBog O TOM, 4To rocypapctsy CydaH, Kak U MHOMMM Apyrm ctpaHam Adpurikn K tory ot
Caxapbl, cnegyet HapalyBaTb NPOMbILLIEHHbIV SKCMOPT, YTO MOMOXXET CTPaHe NepeniTu N3 KaTeropun pa3BrBatOLLMXCSA CTPaH B
KaTeroputo CTpaH ¢ pa3BUTON 3KOHOMUKOWA.

KnioueBble cnoBa: npsiMble MHOCTPaHHble HBecTuuun; MNMN; oTKpbITOCTb TOproenu; ahheKkTUBHOCTb 3KCNOpPTa; adpprukaHcKmne

CTpaHbl K tory oT Caxapsbl; CyaaH.

1. Introduction

Foreign investment and international trade are of great in-
terest for researchers due to their enormous impact on aggre-
gate economy and its sectors in any country. Over the past
two decades, foreign direct investment (FDI) across countries
has increased enormously, which is a sign of globalisation
(Busse and Groizard, 2005). Since 1980s, many least deve-
loped countries (LDCs) have recognised that FDI contributes
to the increase of foreign capital. The post-cold-war political
era has necessitated acquiring foreign investment as the flow
of aid from the USA to its allies.

In fact, open economies have paved the way for the im-
port of new technologies and ideas from the rest of the world
which has lead to a better division of labour, new methods
of production and new products by enjoying comparative ad-
vantages through trade openness. This also implies export
efficiency which creates a conducive environment to ensure
better competitiveness of the country (Ros, 2000; Dewan and
Hussein, 2001).

Since 1980s, FDI inflows in all developing countries have
increased from USD 55 billion in 1985 to USD 1,511 billion,
with a decrease of USD 573 billion in 2003 (World Bank,
2005). The share of FDI in gross domestic product (GDP)
becomes more significant over time in countries with high,
middle and low income. In countries with high income, it in-
creased from approximately 0.5 to 1.0 per cent in the 1980s
to more than 5% in 2000 and then declined to 1.4% in 2003
(Busse and Groizard, 2005). In countries with middle and low
income, the percentage of FDI in GDP has remained at more
than 2% after the year 2000, implying higher significance of
FDI flows in developing countries during the period (Cantah,
Waife & Adams, 2013). Yet, despite the significant increase
in FDI inflows, the share of FDI flows remains negligible.

The efficient use of FDI is crucial for LDCs’ economies be-
cause it represents the lion share of finance for them. There-
fore, the past experience shows that developing countries
have been unable to take full advantage relating to FDI inflows
due to various deficiencies, for instance, fragile infrastruc-
ture, market inefficacy, etc. Endogenous growth models have
revealed that there is a positive impact of FDI on economic
growth. Accordingly, FDI has positive impacts on productivity
and positively contributes to trade openness.

The purpose of this study is to empirically prove the
impact of trade openness on FDI in Sudan through the
1990-2017 period. To achieve this objective, the study exa-
mines the long run relationship between FDI and trade open-
ness for the country’s overall economy and its sectors wise in
to identify and employ the leading sector in terms of FDI effi-
ciency and hence prioritise and increase its magnitude with re-
gard to trade openness. On the basis of Ros’ (2001) argument
that the country in its earlier stage of development and growth
depends upon a limited number of primary goods, uses the

trade orientation index and trade integration as an indicator
of trade openness to reflect its growth stage of that country.
Trade openness always attracts export-oriented FDI, whereas
tariff-jumping FDI are attracted under trade restrictions.

1.1 General Background

Sudan is characterised by its tremendous endowments
regarding natural and human resources. Nevertheless, it has
suffered from a general slowdown in FDI and GDP growth rate.
During the 1960-2017 period, the country’s economic activity
experienced a drastic decline; the per capita income was low
and was growing at an average rate of 0.2%. The per capita
income fell and the foreign debt increased to USD 43.200 bil-
lion (Bank of Sudan, 2014), which placed Sudan among the
poorest countries.

Since the 1980s, the Sudanese economy has been cha-
racterised by low and fluctuating activities in general and
a low level of FDI in particular. This is due to a series of
economic problems that slowed down the economy and
resulted in restraint of growth due to continuous deficits in
the balance of payments and government budgetary defi-
cit. Osman (2002) and Bior (2000) divided the factors affec-
ting the Sudanese economic performance into exogenous
and endogenous. The endogenous factors include unstable
policies, ill-conceived planning, project mismanagement
and poor implementation, irrational resources allocation,
negligence of maintenance of capital stock and FDI, and
other macroeconomic factors, such as hyperinflation and
diversification. The exogenous factors such as, war, natu-
ral disasters, several political, social and natural problems
accentuated the economic situation.

During the 1990s, the FDI was growing at an annual ave-
rage rate of 0.11%, while the annual average growth of GDP
was 6.6% and the total for population was about 3.1%.

During the 2000-2010 period Sudan had the fastest
growing FDI flows in Africa (World Bank, 2009). After the suc-
cession of South Sudan (2011-2015) the positive and nega-
tive growth rates of FDI became the characteristic features
for the 2011-2017 period.

1.2. Economic Performance: some macroeconomic
indicators

This section looks into the economic performance of
Sudan based on some macroeconomic indicators to provide
a complete FDI and trade profile.

Table 1 depicts the economic performance and shows
fluctuated GDP and FDI growth rates for the sub-periods.
The output growth slowed down in the 1990-1995 period
and was 5.1%. However, it started to improve in the period
between 1996 and 2000 to increase substantially until its
newly recorded fall of 4.1% in the period between 2011 and
2017. The strong performance of output for the 1996-2000
and 2006-2010 periods were concomitant with the high
growth rate of the agricultural sector due to heavy rainfalls
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Tab. 1: Sudan: Economic Performance 1990-2017

Source: Authors’ own calculations based on data from Central Bureau of Statistics of Sudan (2018), vant
Central Bank of Sudan, Ministry of Finance of Sudan, Ros (2001), Appendices 2 and 3

through the country, indicating the significant role of rain-
fall in economic growth and peace period, respectively. Also,
the period (2000-2006) experienced high and steady growth
in real GDP. Several factors contributed to that trend, inclu-
ding financial stability, the signature and implementation of
the Comprehensive Peace Agreement (CPA), oil exports,
combat of inflation and increases in domestic and foreign in-
vestment. After the 1990-1996 period the implementation of
sound fiscal and monetary policies coupled with structural
reforms enabling the country to cut down inflation to a single
digit rate and restoring confidence of both domestic and fo-
reign investment in the economy.

The aggregate economic performance in Table 1 shows
that Sudan had a continuous budgetary deficit excluding the
sub-periods of 2006-2010 and 2011-2017. As a result, the
government reduced financial deficit by borrowing from the
Central Bank. This led to an increase in money supply and, in
turn, to a jump of the inflation rate of 31.1% in the 1980-1985
period, 48.9% in the 1986-1990 period, and 105.5% in the
period between 1991 and 1995 respectively. That inflation-
induced deficit increased the money supply and generated
further inflation. Accordingly, the figures for the periods of
1980-1985, 1990-1995 and 2011-2017 show a persistent in-
crease in the general price level, which resulted in a reduc-
tion in government expenditure, particularly in the 1996-2000
period, when the government fostered expenditure reduction
and privatization measures, particularly in 1995.

According to Table 1, the agricultural sector recorded the
highest flow of FDI in the period of 1990-2017 (31.3% out of
total amount), however this sector always suffered from cli-
mate change through the period.

Also, as shown in Table 1, the balance of trade is mostly
deficit, reflecting the fact that Sudan’s imports often exceed
its exports both through the sub-periods and the whole pe-
riod between 1990 and 2017. In this regard, Sudan has faced
a series of problems such as the a general decline in terms of
trade, a general decline in export-oriented production, as well
as a high needed for public desirability for capital goods and
sector development requirements.

The FDI grew at 5.5% during the 1990-2017period. Howe-
ver, its growth rate is averaged at 11.1% for the 1990-1995
period. However, the FDI growth rate improved up to 14.0%
during the 1996-2000 period and decreased to around 13.1%
for the 2001-2005 period. The investment growth, however,
continued its decline (-21.5%) during the period between
2006 and 2010 and took an upward trend in 2011-2017 with a
positive value of 0.1%.

The average annual rate of population growth was appro-
ximately 2.3 percent for the periods of 1990-1995, 1996-2000
and 2001-2005, which is very close to the average growth rate
in Africa. The rate of population growth for the sub-period of
both 2006-2010 and 2011-2017 showed that the population
was increasing at a slower pace and was even negative within
the period of 2011-2017.

2. Brief Literature Review

The impact of trade openness on FDI is controversial.
Nations endeavour to attract more FDI for a number of rea-
sons relating to beliefs that FDI has a variety of positive
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effects such as technology
transfer, employee training,
backward and forward link-
ages, labour mobility, increa-
sed productivity, technical as-
sistance and provision of ac-
cess of local firms to interna-
tional markets. Many empiri-
cal studies advocate the argu-
ments that FDI has a positive
impact on trade openness in
recipient countries. Hence, the
transfer and adoption of rele-
technologies enhances
productivity and helps coun-
tries to create labour-intensive
activities. Hence, large empiri-
cal studies should support the argument that FDI exerts a
positive impact on trade openness in the host countries. The
transfer of advanced technologies increases the demand of
productive labour and supports countries by enhancing la-
bour generation activities besides training managers and
workers to increase their productivity in order to get long-
run benefits from their services. This would generate new
jobs which might be seen as a short-run impact. It is sug-
gested that an increase in the demand plays a pivotal role in
trade and the country’s policy to support innovation, educa-
tion and provision of infrastructural facilities.

It seems a paired effect in terms of FDI trade showing a
robust relationship between FDI and trade. Past experience
provides an ample explanation that FDI promotes exports
and helps local firms to get access to global markets as well
as operate efficiently by adopting new technologies and try to
be competitive, which highlights the value of economic free-
dom to attract FDI (Apergis, et al, 2008) and confirms that the
cause and effect mechanism for exports. The major determi-
nants of foreign direct investment are trade openness, market
size, labour force growth and infrastructure growth. FDI also
relies upon the rate of return that an investor receives from
the host country. In general South- Asian nations must attain
more openness in trade in order to improve FDI (Sahoo, 2006).
Trade openness boosts up export-oriented FDI inflows, while
trade restrictions attract FDI tariff-jumping. Consequently, we
can say that trade openness of developing economies is po-
sitively related to the size of export-oriented capital inflows.
Other than trade liberalisation, FDI also depends upon politi-
cal stability, exchange rate stability and market size of eco-
nomy. Developing countries must stabilise their exchange
rate and political situation along with trade openness in order
to attract more FDI (Liargovas & Skandalis, 2010).

Another group of scholars favors outward looking-orien-
ted economic strategies. Also, there are exponents of ex-
port promotion, arguing that free trade between nations of
the world equally benefits least developed countries (LDCs)
by expanding their activities via trade that would be possi-
ble from their domestic economies alone. It is also seen as
a means of helping them through specialisation and techno-
logy transfer and, as a result, increases their citizens’ welfare
through the enhancement of their aggregate national income
(Adjasi, 2006; Lim, 2001). Trade is crucial to any economy
because of differences in technology, proportion of poten-
tially mobile resources (capital and labour) and availability of
specific non-mobile factors. Therefore, trade gains have two
forms: production gains and consumption gains. According
to this, perspective degree of a nation’s openness to trade
is believed to enable the nation to reap the benefit of econo-
mics of scale in addition to external economics of scale as-
sociated with information and knowledge transmission as
well as spillover effects that trickle to productive sectors of
the economy in the long run. It is believed that this leads to
better performance of the economy.

Trade openness can be described as the increasing inte-
gration of economic activities of human societies around the
world. It could also accelerate the process of denationalisa-
tion of better economic activities in addition to political and



social activities that allows the flow of capital across natio-
nal boundaries (Igudia, 2004). Thus, it involves the growing
economic interdependence of countries worldwide through
the increasing volume and varieties of cross-border transac-
tions, international capital flows as well as rapid and wide-
spread technological change.

Moreover, globalisation and technology transfer have
changed the world into a global village via the intensification
of economic, political, social and cultural relations across
national borders (Felipe, 1997; Kokko, Tansini & Zejan, 1996).
This is also due to the search for cheaper labour, raw mate-
rials and less government intervention.

Ashgar (2016) examined the relationship between FDI
inflows and trade openness in South-Asian economies.
He examined the relationship of seven countries for the
1998-2010 period based on panel data using random ef-
fects estimation. Trade openness was measured by three in-
dicators, in terms of imports, exports and a joint combina-
tion of both factors. His results suggested that there is a sig-
nificant relationship between trade openness and foreign di-
rect investment inflows. Trade openness has a positive and
significant impact on FDI inflows in South-Asian countries.

Mohammed Rahman (2011) aims at empirical search to
find whether FDI and international trade bolster or hinder
growth of each other, or not using data relevant to Bangla-
desh imports, exports and FDI within the period (1972-2007)
by applying a cointegration technique. He found that no coin-
tegration exists among variables.

Adeel Ahmad Dar, Taj Muhammad and Bilal Mehmood
(2016) specifically examined the relationship between eco-
nomic growth with foreign direct investment, human capi-
tal, and trade openness for Pakistan over the period bet-
ween 1980 and 2013 by employing the Johansen cointegra-
tion test. The obtained results indicate that there is a long-
run relationship between the variables. In addition, the vec-
tor error correction model (VECM) confirms the long-run re-
lationship between variables. Also, diagnostic tests show
normality and the absence of autocorrelation in the model.
They found that, in order to encourage FDI projects, Pakistan
should promote domestic exports and upsurge the local pro-
duction capability terms of trade.

Boukilia and Zatala (2001) attempted to identify the impact
of determinants of FDI on economic growth in South-East Medi-
terranean countries. They used the Paul panel data for the
variables such as per capita income, GDP, investment in in-
frastructure, trade openness as a ratio of GDP, inflation rate,
budget deficit as a ratio of GDP for the period between 1976
and 1997. The study reveals that the trade openness variable
was an influential factor affecting the FDI flow in Sudan through
the period between 1976 and 1997.

Although both the theoretical and empirical applications
reviewed above have been incorporated worldwide, there
must have been several attempts to analyse the impact of
trade openness on FDI in Sudan economy. However, there
have been no attempts to address the impact of trade on FDI
in Sudan either in general or by sector in particular.

Omran Abbas Yousif Abd Alla, et al. (2015) attempted to
investigate some economic determinants of FDI in Sudan in
the period between 1990 and 2013. The regression results
suggest that the exchange rate, transportation and commu-
nication, and oil exploration are the major determinants of
FDI in Sudan through the period, while the growth rate of
real gross domestic product and openness have an insigni-
ficant impact on FDI.

Abdel Raheem (2011) investigates the impact of foreign
direct investment on economic development and sustainable
development. The study was aimed at evaluating the benefits
of FDI in the host country in general with special reference to
Sudan in elevating its economic growth and supporting sus-
tainable development. He found that FDI positively affected
the host country’s economic growth and development.

Unlike the previous studies, the study is different because
it deals with the impact of trade openness on FDI by sector
and focuses on not only FDI distribution but also on its impact
on the degree of openness.
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3. Methodology and Data

This study attempts to investigate the impact of trade
openness and FDI on the Sudanese economy by sector du-
ring the 1990-2017 period by using Ros’ (2001) argument.

3.1. Model Building

The methodology we followed in the analysis comprises
two steps.

Firstly, we will specify the models based a certain measu-
rement for trade openness for the economy and the relevant
sectors covering the period between 1990 and 2017 with a
focus on the agricultural and the industrial sectors respec-
tively.

Secondly, we will try to employ a cointegration analy-
sis for the whole economy and the main productive sectors,
namely the agricultural and the industrial sectors. This is be-
cause, in the case of Sudan, we think these sectors would be
the drivers of growth for three reasons:

1) the agricultural and the industrial sectors are producing
sectors and they should lead economic growth to be one of
the main pillars of the poverty reduction strategy;

2) like many Sub-Saharan African countries (we regard Sudan
as a part of Sub-Saharan Africa region, nevertheless, it is
also regarded as a part of the Northern Africa, for example,
by the UN Development Programme), Sudan failed to sub-
stitute primary exports with manufacturing exports to trans-
form its economy from an underdeveloped one into a de-
veloped one;

3) it is essential to know to what extent these sectors can ab-
sorb FDI and hence state the priorities according to the
share of each sector with regard to trade openness.

However, trade openness exposes the economy to fur-
ther adoption of foreign technology and increases the com-
petitive ability of these sectors, which ultimately encourages
rapid FDI.

This study employs different proxies for trade openness as
relevant to the economy and the sectors under investigation.
They are as follows.
¢ Trade openness for the whole economy:

FDI = F(EOP), )

where, following the literature, we use convenient trade
openness which is measured by exports plus imports over the
GDP. We use total exports divided by total imports which we
call «export efficiency» as a proxy for trade openness or ex-
ports index for the whole economy (for further details see, for
instance, Ros (2001) and Ashgar (2016).
e Trade openness for agriculture:

AFDI=F(EOPA), @

where:
AFDI indicates agricultural foreign direct investment;
OPA stands for agricultural trade openness measured by ex-
port efficiency or export index.

Since Sudan heavily depends on exports of primary ag-
ricultural products, this study uses primary exports as a ra-
tio of total exports to measure trade openness for agriculture.
In this we follow Ros (2001) who, for a particular developing
country that depends upon one or a limited number of prima-
ry goods, uses the trade orientation index and trade integra-
tion as an indicator of trade openness to reflect the growth
stage of that country.

e Trade Openness for Industrial Sector:

IFDI = F(EOPI), @)

where:
IFDI indicates industrial foreign direct investment;
OPI stands for industrial trade openness measured by export
efficiency or export index.

Like many Sub-Saharan African countries, Sudan has
failed to promote the primary exports into manufacturing ex-
ports to transform its economy from an underdeveloped one
to a developed one.
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The export of manufacturing products as a ratio of total
import is used as a proxy of trade openness in the industrial
sector. This is also based on the theoretical view of the inte-
gration index. Increases in manufactured exports impose ex-
position to foreign technology and competition encourages a
rapid rate of FDI.
¢ Trade openness for the whole economy using conventional

measurement:

FDI=f(TOP), &)

where:

FDI indicates foreign direct investment;

TOP indicates trade openness, measured by conventional
measurement on term of total export plus import over GDP.
Most of the empirical literature uses trade openness in
terms of exports plus total imports divided by GDP.

3.2. Data Testing

A conventional measurement of trade openness alone
does not lead to the desired measure of trade and transforma-
tions in the economy. The study puts more emphasis on the
use of the trade orientation index and trade integration as an
indicator of trade openness.

Based on equations (1), (2), (3) and (4), we will apply
the Johansson cointegration technique to estimate the im-
pact of FDI on the overall economy and the relevant sectors.

The cointegration concept is a relatively new statisti-
cal technique introduced by Engle and Granger (1969). It is
used as an explicit statistical model for the analysis of the
relationship between integrated series. In particular, it al-
lows individual time series to integrate, and it is suitable for
linear combination of the series to be stationary. To qualify
this, and to estimate the long-run combination, the Johansen
and Julius (1990) procedures and the Johansen (1988; 1991)
methodology of cointegration of a long-run equilibrium rela-
tionship are applied. They proposed maximum likelihood es-
timation that helps researchers to make simultaneous esti-
mation of the model involving two or more variables. This
procedure is independent of the choice of the endogenous
variables, and it allows researchers to estimate and test the
presence of more than one cointegrating vector (s) by impo-
sing linear restrictions in order to determine the long-run be-
havioural parameters. Once a co-integration has been estab-
lished, the short-run dynamics of this relationship can be de-
picted by estimating an error correction model.

Based on the above, the error correction mechanism
is based on the following vector error correction model
(VECM):

©)

where:

Z,is the Px1 vector time series;

[, is the Px P coefficient matrix;

P, is the Px P matrix;

# is the Px1 vector deterministic variables;

¢ is the vector of Gaussian error terms.

The existence of cointegration is based on the rank of P,:

e If rank (P) = » = P (full rank), the vector time series is sta-
tionary and no long-run relationship exists among the va-
riables.

e If rank (P) = r = 0, there is no co-integration vector and
(VAR) based purely on the first difference of Z is approp-
riate.

e If rank (P) = r < P, then time series are non-stationary and
there exist  cointegration vectors. Under this condition, the
matrix P, can be expressed as the product of two Pxr ma-
trices « and £ both of full column rank:

P =ap . 7)
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With g’ being the matrix of cointegration vectors, and «
representing the error correction coefficient (which reflects the
speed of adjustment to the long-run equilibrium).

Unit Root Tests

Before turning to the test for cointegration, we must de-
termine the order of integration of the variables by using
the Augmented Dickey-Fuller (ADF) test. The unit-root hypo-
thesis is tested at the constant and linear trend as well as in
the first difference. The lag length in the ADF regression is
selected striking a balance between the lag length chosen
by the Akaike information criterion (AIC) and the ¢-test of
the lags. The ADF is a test used for time series proper-
ties because any empirical work based on time-series data
should first be tested for stationarity before running any es-
timation in order to avoid the problem of spurious regres-
sion and misleading results. The most popular ones are the
ADF based on Dickey and Fuller (DF). The ADF test relies
on rejecting a null hypothesis of the unit root (testing for
the unit root with constant and linear trend) in favour of the
alternative hypothesis of stationarity. The ADF consists of
the following:

e Testing unit roots (the ADF test with the constant) as fol-
lows:

®)

where:
y indicates the variable under study;
A is the first difference operator;
4 is an error term, or indicates stationarity random error;

&, is a white noise disturbance;
tis a time period;
s is the number of lags for the dependent variable which is
chosen to ensure that the residuals are white-noise.
The ¢ -statistic of (8 - 1) is used to test the null hypothe-
sis indicating that this coefficient is equal to zero, i.e. g = 1.
To determine the proper lags for each variable, the lag length
is chosen according to the Akaike information criterion and
the ¢-test of lag.
e Testing for unit roots (the ADF with the constant and linear
trend) by:

©)

where:

/. indicates trace statistics.

With reference to what has been stated, since there are
more than one method of conducting cointegration tests, this
study uses Johansen’s cointegration technique (1990; 1992).
This technique is preferred to the Engle-Granger (1969) me-
thod for the following reasons:

1) it depends on the normalisation of the variables in the
cointegrating equation. Thus, it is possible that the arbi-
trary choice of one variable as a dependent variable and
the other as an independent variable may lead to the con-
clusion that the variables are cointegrated, whereas re-
versing the choice of dependent and independent varia-
bles may indicate no cointegration;

2) it relies on a two step estimator, in which the first step is
to generate the residuals from the cointegration regression
and the second step is to use the residual generated from
step one to test for unit roots; any error introduced in the
first step also affects the second step;

3) the Johansen-Jueslius method applies the maximum likeli-
hood procedure to determine the presence of cointegrating
vectors in non-stationary time series.

3.3. Sources of Data

Data pertaining to the dependent variables and the ex-
planatory variables were compiled from different sources.
Times series on FDI and trade openness were obtained from
the Central Bureau of Statistics (CBS), the Ministry of Fi-
nance and the Bank of Sudan, while the time series data on



exports and imports were obtained from the Central
Bureau of Statistics.

4, Estimation and Finding Results

Before we run the cointegration test we test the
stationarity of data using unit root tests, namely the
augmented Dickey-Fuller test for each time series va-
riable.

4.1. The Stationarity of Data: Augmented

Dickey-Fuller Tests (ADF)

As mentioned before, we test the stationarity of
data in order to avoid spurious regression by using
the Augmented Dickey-Fuller Test (ADF). As we have
outlined in the methodology, the presence of the unit
root justifies the estimation of the functions within the
cointegration framework. The ADF results are shown
in Table 2.

Using the (ADF) test, the unit root test hypothesis tested
the variables at their level and the first difference as shown
in Table 1. The null hypothesis is the presence of the unit
root. The lag length in the ADF regression is selected stri-
king a balance between the lag length chosen by the Akaike
information criterion (AIC) and the ¢-test of the lags. All the
variables are tested to be stationary in the level and the first
differences respectively. According to the obtained results,
we conclude that all variables are integrated at order (1).

4.2. Cointegration Results

The presence of unit-root tests in Table 2 justifies the es-
timation of trade openness and FDI for the economy and its
sectors within a co-integration framework.

Since the cointegration test critically depends on the
choice of the lag-length, we base the lag selection on the
likelihood ratio test of model reduction, moving from two to
four lags. In this representation, for estimating the long-run
function in equations (1), (2) and (3) we use the Johansen
and Jueslius (1990) and Johansen (1988; 1991) methodology
of cointegration, as a long-run equilibrium relationship bet-
ween conventional trade openness and FDI series over the
1990-2017 period. The cointegration test implies that there
is a stable relationship between the two series for econo-
my as a whole in the sense that in the long-run they tend to
move together rather than wandering away from each other.
Table 3 shows the estimation results.

From the above table, the cointegration results can be
summarised as follows:

* The cointegration equation by conventional measu-
rement is:

(10)

e The cointegration results for aggregate economy
based export efficiency are:

(11)

e The cointegration results for the agricultural sector
export efficiency are:

(12)

e The normalised cointegration results for the indus-
trial sector based on the Ros Index (2000) are:

(13)

Consequently, the results of testing the number
of cointegrating vectors are reported to have both
the likelihood ratio and the maximum Eigen value
statistics. In the trace test, the null hypothesis is that
the number of cointegrating vectors is less than or
equal to r (r= 0, 1); while in the maximum Eigen va-
lue test, the alternative for r=0is r= 1. For the over-
all economy, we have found that both of the tests
reject the null hypothesis of no cointegrating vector
at a 5 percent or less level in favour of one cointe-
grating vector. The normalised cointegration vector
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Tab. 2: Results of ADF (s) with Constant and Linear Trend

Note: All the variables are tested at the first difference within intercept and
trend and have been stationary at 5% level.

Source: Compiled by the authors

corresponding to the long-run cointegration as shown in
Table 3. The results yield the following normalised cointe-
gration equation of the aggregate.

As expected, equations (10), (11), (12) and (13) show that
there is a long-run relationship between trade openness in
terms of joint measurement in general. The degree of open-
ness was estimated at 0.55 for the aggregate economy using
conventional measurement. This value is negative, and it is
in line with the share of this factor in other studies, as we
have shown in the literature review. The value is negative and
is in line with the share of this factor in other studies, for in-
stance by Seim (2009) who explores a negative as well com-
plex relationship between trade openness and FDI inflows
and argues that the result depends on research and needs
some careful explanation. As expected, there is a long-run
relationship between trade openness measured by the ex-
port efficiency or the Ros (2001) index. Equations (11), (12)
and (13) show that there is a significant relationship between
trade openness and foreign direct investment inflows. These
findings are similar to those by Ashgar (2016). His results
suggest that there is a relationship between trade open-
ness and foreign direct investment inflows. Trade openness
has positive and significance effects on FDI inflows in South
Asian countries.

4.3. The error-correction model (ECM) tests

Next, employing the error correction model we look into
the short-run dynamics of labour efficiency growth for the
economy. In the case at hand, the error correction model is
applied for the overall level (using their series data of labour

Tab. 3: Cointegration test results

Source: Compiled by the authors
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quality growth) represents the disequilib-
ria from the long-run states. The error term
coefficient has negative values. Therefore,
the short-run dynamics is modelled by es-
timating the capital labour quality ratio in
the first difference. The model is fitted by
applying the ordinary least square method.
The error correction model results are gi-
ven in Table 4.

The estimated coefficient of the error
correction model is significant and has a
negative value compatible with the theo-
ry and consistent with the empirical litera-
ture. The R? values suggest that 89 of the
variations in FDI in Sudan is explained by
the joint trade openness contribution and
measurement.

The vector error correction results in
Table 4 show how the economy and its
sectors adjust or return back into their equilibrium state and
also show the speed of adjustment of the variables to the
long-run equilibrium.

5. Conclusions

Trade and FDI have been very important areas of research.
Hence, large bodies of literature review have enhanced the
knowledge on the impact of trade on FDI inflow.

This paper focuses on long-run relations between trade
openness and FDI in Sudan at the national and the secto-
ral levels.

As noted in this paper, the cointegration technique has
never been used in previous studies. The Johansson cointe-
gration was applied to the whole sample period of 1990-2017
for both the Sudanese economy as a whole and its sectors.
The cointegration analysis indicated that FDI for the overall
and sectoral level was mainly driven by the degree of trade
openness during the 1990-2017 period.

Appendix 1: Sudan population size, Trade Openness
and FDI structure
in USD thousands, 1990-2017

Source: (1) was obtained from Central Bank of Sudan; (2), (3), (4)
and (5) were obtained from Ministry of Finance and Central Bureau
of Statistics, respectively
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Tab. 4: Error-Correction Models, Cointegration Vector

and Adjustment Coefficients 1990-2017

Note: The error correction and adjustment coefficients model is significant at 1 percent
level. All signs attained are negative and compatible with the economic theory.

Source: Compiled by the authors

The results indicated that for the period under study, the
FDI for the Sudanese economy and its key sectors has been
attracted by trade openness measured either in terms of ex-
ports plus imports or export efficiency/ the Ros (2001) index.
However, the long-run relationship for the Sudanese econo-
my was estimated to be value of 0.53 by using the conven-
tional measurement, which is in agreement with findings by
Seim (2009) and Dunning (2003) who argue that the relation-
ship between trade openness and FDI inflows is complex and
can be negative, which depends on the features of each case
separately, because the impact of trade openness on FDI in-
flow may change according to the inspiration for appealing
FDI activities. The linear combination of FDI and the degree
of trade openness measured by using export index indicate
positive values of 0.17, 0.9 and 0.55 for the whole economy,
the agricultural sector and the industrial sector, respective-
ly. Furthermore, the degree of trade either being negative or
positive supports the widely known view that the resources
in Sudan are allocated for non-productive projects.

Appendix 2: Growth rate of GDP, FDI structure and
inflation rate, 1990-2017, %

Source: Authors’ calculations based on Appendix 1
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Since the study found that, there is a long-run equilibrium

Appendix 3: Imports, exports, manufacturing exports, relationship between trade (joint measurement) and FDI for
agricultural exports (%); the economy and its sectors, government policies should fo-

exports efficiency, agricultural exports efficiency cus not only on promoting the level of trade openness in the
and manufacturing exports efficiency, 1990-2017 economy but also on the magnitude of the degree of open-

ness in the agricultural and the industrial sectors. Besides,
the industrial sector should be prioritised in order to promote
its export efficiency, taking into consideration that it should
attract finance to key productive sectors as well as the fact
that investment in the industrial sector will improve the coun-
try’s infrastructure.
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