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Introduction and background
According to the Department of Environmental Affairs (DEA) (2019), maritime trans-
port (ocean transport) refers to the transportation of people and goods via sea routes. 
The Maritime Transport Sector consists of a national registry, flagging, and cargo han-
dling whereas while maritime manufacturing has to do with the building of marine ves-
sels, rig and ship repair, and includes offshore oil and gas services. Maritime Transport 
has a system that is integrated which includes the design, construction, operation, man-
agement, servicing, and maintenance of merchant, leisure, and other ships in the service 
of seaborne trade. It also involves the conducting of offshore operations, port construc-
tion, shipbuilding, maritime services, and the transporting of people and cargo from 
point A to B by sea or via inland waterways. In addition, effective domestic demand and 
employment, which make a great contribution to a country’s economic development 
(Walker 2018; Shi and Li (2016); .

According to Stopford (1997) during the1960s maritime transport began, on a global 
scale, primarily using containers for large loads of cargo, and found these to be a useful 
and cost-effective cargo transportation mode over any distance by large boats or ships, 
and over oceans and lakes. This transport mode has since proved to be the most popu-
lar among people and companies engaged in international trade. However, while it is 
the least expensive and relatively environmentally friendly option, it is also the most 
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time-consuming one. Its benefits also include transportation of large volumes of goods 
with low costs and the most used in modern societies.

According to the United Nations Conference on Trade and Development (UNCTAD) 
of 2019, maritime transport remains the backbone of global trade and manufacturing 
supply chains. UNCTAD (2019) reports that more than a quarter of world trade volume 
is done via ocean transport. Further, maritime transport handles 80 percent of trade by 
volume with approximately 70 percent of its value (UNCTAD 2019). According to the 
NCTAD report 2019, this trade has been linking global economics and has acted as a 
critical enabler of trade, an engine of growth, and a driver of social development (UNC-
TAD 2019). According to Rodrigue (2020) over centuries, maritime transport has played 
a major role in trade. Apart from representing a co-dependence between trade, shipping 
services, and the supply chain, it has generated measurable social and economic gains. 
Further, it also plays a vital role in bringing together maritime transport providers and 
users, and all the parties in the international supply chain to work together for the ben-
efit and profitability of a trade.

Maritime transport is not only faced with rapid growth in demand and pressure from 
transport services, but also technical challenges which include outdated infrastructure 
which results in congestion and causes delays. Further, this includes a lack of invest-
ment for upgrading and maintaining ports infrastructure [Department of Environmental 
Affairs (DEA 2019)]. In addition according to Operation Phakisa (2015), marine trans-
port and manufacturing in South Africa are challenged by outdated, insufficient, and 
expensive infrastructure, lack of skills, limited support for market growth from public 
procurement, and limited support for a national ship registry or flagging of South Africa 
ship which hinders growth in the industry. These challenges in the maritime sector have 
increased a need to be addressed because the sector is crucial in the economic develop-
ment of South Africa. Traditionally, the public sector plays a key role in financing mari-
time transport infrastructure, however, public sector investment is not enough to cater 
to the growing finance gap in maritime transport. To ensure consistent growth demand 
and ensure proper services delivery mobilizing public and private is necessary which 
also includes FDI, development aid to participate in a partnership.

South Africa is a primary goods export-oriented economy. The total cost of import-
ing foreign-produced products and delivering their agricultural produce, minerals, and 
other industrial outputs to foreign markets is impacted significantly by the transpor-
tation element. Transport is a significant trade input cost due to our distant location 
from the markets that we serve. There is therefore the need to strive for national trans-
port cost efficiencies to remain globally competitive as a country. Although this vali-
dates South Africa as a maritime trading nation, it is, however, not yet a significant ship 
owning or ship operating nation. It is currently a consumer of international maritime 
transport and hence this component represents a significant expense item for South 
Africa’s international trading system. This creates an economic imbalance, which if not 
addressed, will continue to facilitate the loss of much-needed revenue, economic oppor-
tunities, and related jobs for South Africa and the South African Maritime Transport 
Sector. The ability of South Africa to carry its import and export trade has suffered a 
negative growth since the 1980s. South Africa does not have a national shipping carrier. 
This sector has the potential to offer significant employment opportunities for thousands 
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of South Africans across the diverse expertise required in the various disciplines of the 
sector that include marine manufacturing and related services, seafaring, maritime law, 
research, marine engineering, etc.

Currently, the Maritime Transport Sector in South Africa has the potential to become 
a high-impact sector and one which could offer a substantial contribution to addressing 
developmental challenges in South Africa and fulfilling the goals of the National Devel-
opment Plan (NDP). Despite its importance to the country’s economic development, the 
Maritime Transport Sector in South Africa is still in the process of developing the neces-
sary instruments and infrastructure to expand and to come to play an essential role in 
South Africa’s economic development. This specific development goal, the revival of the 
Maritime Transport Sector, and the improvement of its contribution to the growth and 
radical transformation of the South African economy. Therefore, the development of the 
sector which includes reviving and promoting it should be highlighted to the broader 
agenda of contributing towards the global competitiveness of the country as a maritime 
leading nation (DEA 2019).

To date in South Africa, the government has played a key role in financing maritime 
transport infrastructure. However, public-sector investment is not enough to cater to 
the growing financial shortfall in the maritime transport sector, due partly to its decline, 
as mentioned above. To ensure consistent growth demand and proper service delivery of 
maritime transport, the mobilization of both the public and private sectors is necessary. 
This includes the participation of foreign direct investment (FDI) and development in 
partnership.

A review of the existing literature has shown other studies to have investigated the 
impact of port infrastructure and trade or economic growth (Ismail and Mahyideen 
2015; Kazutomo and Wilson 2019; Jouili and Allouche 2016; Igberi and Ogunniyi 2013) 
and whilst other literature focus on the impact of investing on port infrastructure and 
international trade and economic growth and few studies that focused on marine trans-
port and international trade. There is limited literature on marine transport in the South 
Africa context and more especial that focusing on investing in maritime transport. 
Therefore, this study examines the impact of maritime transport financing on total trade 
in South Africa using the autoregressive distributed lag (ARDL) model. In this instance, 
this study fills a gap in the existing literature in the sense that a large number of studies 
in this area used models of analysis such as structural equation modeling (SEM), Gener-
alised Method of Moments (GMM), and pooled mean group (PMG) estimator. None of 
these studies have attempted the use of ARDL.

The paper is organized into six sections: the first section is introduction and back-
ground, followed by an overview of marine transport financing and trade in South 
Africa, literature review which includes theoretical and empirical review, outlines the 
methodology, indicating the variables used in the analysis, and describing the econo-
metric model, analysis and discussion of results and the last part is conclusion and 
recommendations.

Overview of total trade and maritime transport financing in South Africa

According to Funke et al. (2016), South Africa’s coastline is about 3924 km of and a total 
sea-land exceeds the total ears of the country’s land size. Approximately, 30 percent 
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of the population in South Africa lives around the coast. The position of the country 
is around on a major shipping route and has eight commercial ports and 44 non-com-
mercial harbours. South Africa’s trade to GDP ratio for 2019 was 59.20 percent, while 
imports and exports at the time were approximately 60 percent of South African Goss 
Domestic Product (GDP) (UNCTAD 2019). This is an indication of the extent to which 
the South African economy is dependent on trade. South Africa is not close to its trading 
partners or markets, however, it concentrated on a major sea trading route that connects 
American and Asian markets. The maritime interest of South Africa originates from its 
geo-economic structure and trade (Ntuli 2017). It is for these reasons that, as has already 
been mentioned, the maritime transport sector has the potential to contribute signifi-
cantly to economic development.

The ninth Sustainable Development Goal (SDG target 9) highlights the critical trends 
in maritime transport infrastructure and services that underpin trade, supply chain link-
ages, and economic integration. According to DEA (2019), investing in maritime trans-
port is the critical vein feeding the blood circulation system of South African economic 
development. Most of South Africa’s trade is characterized by seaborne and moves 
within a system of commercial ports of the country. As has been mentioned, in South 
Africa, seaborne trade is estimated to account for between 80 and 90 percent of the 
economy South African maritime transport owes its evolution to the development of 
international trade and the ever-growing exchange of goods between countries (Shi and 
Li 2017).

In 1994 the total trade rate was approximately 40 percent, and the trade policy regime 
that was adopted at that time by the democratic government began the transformation 
of the South African economy. This resulted in a dramatic expansion of trade to expand 
over the period 1994 to 2001, from 40 to 59 percent (Edwards and Schoer 2002). Accord-
ing to World Trade Organisation (2019) during 2019 South African exported USD 90 
Billion while importing USD 107 Billion of goods and it shows an increase in the vol-
ume of exports and imports. Further, its export services are valued at USD 14.3 billion 
and while imports services are valued at 15.3 USD billion. Therefore, the country has a 
recorded trade surplus valued at USD1.7 billion.

The Maritime Transport Sector is one of the key economic sectors instrumental in the 
future unlocking of the country’s ocean economy to promote growth in the economy 
(Ntuli 2017). As has been mentioned, it is one of the means of achieving the objectives 
outlined in the 2011–2030 National Development Plan (NDP) and the New Growth Path 
(NGP). According to Morapedi and Makhhari (2017)) have highlighted that the National 
Transport Master Plan (NTMP), has strategies to deal with challenges that affect infra-
structure on maritime transport to meet 2030 targets goals.

Operation Phakisa’s first focus area relates to the maritime development of the South 
African economy. Operation Phakisa is the governmental programme that was incepted 
in July 2014 to fast-tracking National Development Plan (NDP) 2030 vision and to 
address constraints in public service delivery. Operation Phakisa identified the maritime 
sector as one of the other priorities for the Ocean economy (Operation Phakisa 2015). 
According to Veitch (2017) improving maritime transport sector infrastructure will 
continue to approximately contribute R56.5 billion to South African economic growth. 
The maritime initiative under Operation Phakisa was planned to take South Africa to 
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5% growth by 2019 (DEA 2019). In order to examine the relationship between maritime 
transport financing and total trade, a graphical presentation was presented in Fig. 1. Fig-
ure 1 shows trends between the two variables of interest.

Figure 1 shows the annual trends of both total trades as a percentage of GDP and per-
centage change of government expenditure on maritime transport and manufacturing 
from 1994 to 2019. In the late 1990s, both graphs depict an upward trend which shows 
there is a positive relationship between the total trade and government expenditure 
on maritime transport and manufacturing. During the period of 1997/98 to 2003/04, 
government expenditure for marine transport has increased by 6.6 percent (National 
treasury 1999). While trade policy regime was adopted transformed the economy by 
increasing total trade significantly from 1994 to 2001 from 40 to 59 percent (Edwards 
and Schoer 2002).

During early 2000 to 2006 government expenditure did not increase much, however, 
total trade was still performing very well which show an upper trend from early 2000 to 
2004 and there was slight drop but started to pick up again up until the global financial 
crisis in 2008. The global financial crisis affected both and the trends were declining. 
During the period of 2008/09 to 2011/12 expenditure in this programme declined from 
R74.3 million to R67.1 million respectively (National treasury 2011). However, during 
the period of 2008, the global financial crisis which hit 2008 to 2009 decreased the total 
trade by 24 percent (International Monetary Fund 2016). Although, in 2010 South Afri-
ca’s total trade witnessed a recovery trend whereby there was a growth of 17 percent in 
2010 (Taku Fundira 2011).

In 2019, South Africa approximately exported a total of $10 billion, which made South 
Africa be number 36 exporter in the world. This was the growth from $103 billion in 
2014 to $109 billion in 2019. While the imports decreased from $106 billion in 2014 to 
$88.5 billion in 2019 (World Trade Organisation 2019). During the period of 2016/17 
to 2018/19, the departmental budget will increase with approximately R56.3 billion to 

Fig. 1 Trends of total trade and maritime transport financing from 1994–2019. Source: World bank 2020 and 
National treasury, 2020
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R68.6 billion respectively and this includes R15.9 million to support the operations of 
maritime transports, R19 million for strengthening the regulatory capacity of ports reg-
ulator (National Treasury 2017).

Literature review
This section presents a review of the available literature on the relationship between 
marine transport financing and total trade. The section is divided into two subsections, 
the theoretical framework literature, and the empirical literature. The theoretical litera-
ture is drawn from theories on the relationship of investment on infrastructure on the 
total.

Theoretical literature review

The Neoclassical economic framework explains the impact of investment on seaport 
infrastructure (Lakshmanan 2011). Where the theory assumes that investment is an 
exogenous factor that plays a vital role in seaport infrastructure quality by improving 
it. Therefore, better seaport infrastructure improves logistics performance in the inter-
national trade of the country, and which will expand markets worldwide by providing 
opportunities both local and international or globally.

According to Limao and Venable (2001), Nordas and Piermartini (2004) and Clark 
et al (2004a, b) have shown increasing evidence of investment in seaport infrastructure 
quality on international trade. Where the literature has suggested that investing in sea-
port infrastructure plays an important role in reducing trade costs. Trade cost includes 
transport cost, tariffs, and cost of days and uncertainties of shipment deliveries (Nordas 
and Piemartini 2004). Therefore, the seaport investment reduces all the trade cost and 
increase trade. According to Yeaple and Golub (2002) investing in seaport infrastruc-
ture also explain the absolute and comparative advantage of countries on the effect of 
total factor productivities. Therefore, specialization in international trade does not only 
depend on factor endowments but—increasingly on the quality of public infrastructure 
provision.

Bougheas et al. (1997) developed a gravity model that explains the influence of trans-
port cost on the relationship of quality infrastructure on trade. In addition, transport 
costs are assumed to be barriers to trade, which discourage trade activities. Therefore, 
investment in infrastructure reduces those trade barriers. Investing in Infrastructure has 
a positive influence on trade volume, and it reduces the transport cost. The model esti-
mate that trade flows are influenced by economic size and distance between units. Fur-
ther, Engen and Hubbard (2004) explains the impact of transport costs on trade. Where 
he treated transportation under the category of services that need to be consumed for 
international trade to take place. These transport costs could be financed in a variety of 
ways including government expenditure on infrastructure.

Therefore, this gain in international trade will also improve opportunities in terms of 
production expansion and labour supply and demand. The benefits of investing in sea-
port infrastructure are not limited to travel-time saving (Banister and Berechman 2001). 
Lakshmanan (2011) showed that improved freight services lead to growing trade, fol-
lowed by improved labor supply and technical diffusion. The quality of the infrastruc-
ture and the services it provides seem to be as important as a determinant of a country’s 
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ability to trade with the rest of the world, one that should be included when analysing 
the impact of infrastructure investment. Further, the public sector has made an intensive 
investment into seaports infrastructure which includes improving ports and develop-
ing new ports. In the modern days, ports play an important role on only in cargo han-
dling but also in the provision of better logistics services in order to meet the increasing 
demand and global supply chain (Hausman et al. 2013).

The broad literature that uses the gravity approach to the study of international bilat-
eral trade shows that geographical distance, and therefore transport cost, is negatively 
related to trade. Similarly, Limao and Venable (2001) highlighted that the increase in 
transport costs affects trade flows negatively. Therefore, poor infrastructure reflects the 
existence of increased transport costs.

Further, investments in seaport infrastructure create a better business environment 
and improve transport efficiency, which facilitates export growth (Portugal-Perez and 
Wilson 2012). Yeo et al. (2008) found that quality of port service, logistics costs, regional 
connectivity, hinterland condition, and port accessibility, contribute significantly to a 
port’s competitiveness. Gordon et al. (2005) added that a combination of port facilities, 
including sufficient investment, supportive government policies, excellence in operation, 
and information technology, can help a port attain sustainable competitiveness, which 
will produce higher seaborne trade compared to the less competitive ports.

According to the New trade theory, which was developed by Falvey (1976) highlighted 
an increase in trade flow or factor mobility has caused a raising level of interdependence 
among countries. This is where the transport cost factor plays an important role in inte-
grating the countries. Therefore, poor infrastructure also acts as a barrier to trade flow 
and the quality and effectiveness of it has a positive relationship with economic activi-
ties. It is already mentioned that investing in infrastructure has a positive influence on 
trade because it reduces transport or shipping cost. This theory highlights the impor-
tance of transport cost influencing the cross-country trade and movement of factors of 
production.

Empirical literature review

According to Loon (2009) the realization by governments, economists, and policymak-
ers that maritime transportation plays and has a potential role to play in the economic 
development of any nation and has resulted in the industry gaining a lot of attention. 
In addition, is essential to the functioning not only of modern society and social sys-
tems, but particularly of the global economy, and interdependence. Maritime transport 
is an important component of the transportation system, and it accounts for a large part 
of world trade. Given the great importance of marine infrastructure that has been dis-
cussed in the literature in the past decade many papers have been published more espe-
cial on the port’s infrastructure investment around the globe. However, South Africa 
contributes very little to that literature.

The majority of the literature review highlights discussion around the impact’s 
ports and logistics performance on international trade and economic growth, empha-
sizing the importance of investing in port infrastructure for economic growth and 
international trade. For instance, Jiang (2010) explores the investment in seaport and 
economic development in China and Korea. The results show that there is a positive 
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relationship between seaport investment on economic growth. These results are 
also supported by Song and Geenhuizen (2014) who found a positive relationship 
on regional growth. Therefore, seaport cargo throughput has a significant impact on 
the host country’s economic growth. Similarly, Hargono et al. (2013) found a positive 
relationship between seaports exports and imports and economic growth.

Deng et al. (2013) explored the relationship between ports and the regional econ-
omy in major cities in China. The study employed SEM to estimate the results. The 
results of the study show that port activities have a positive relationship with the 
regional economy while port demand and supply did not have a significant rela-
tionship with the regional economy. These results suggest that a port city wishing 
to accelerate the development of the regional economy needs to take account of the 
acceleration of the total volume of imports and exports. Similarly, a study by Bottasso 
et al (2014) who also find the existence of the positive relationship of seaport activity 
on regional GDP confirms the opportunity for further investment in the port’s infra-
structure development.

Ismail and Mahyideen (2015) examined the relationship of the quality of port infra-
structure on trade flows in some Asian countries. Their results showed a measura-
ble increase in trade flows from improvements to transport infrastructure in these 
countries. Similar results were obtained from the study by Helble (2014) who found 
transport infrastructure quality has positively affected trade flows and is statistically 
significant. Such studies indicate infrastructure to be vital to the economic develop-
ment of a country, being key to achieving low trade costs, thus increasing the trade 
value and volume for a country. According to World Economic Forum (2015), high-
lighted that quality infrastructure not only reduces the distance between regions but 
also integrates national markets and connects them at low costs to other economies.

Park and Seo (2016) assessed the impact of seaports on the regional economy using 
panel data on panel data covering all the regions of Korea over the period 2000 to 
2013. The results show that cargo ports without sufficient throughput hinder regional 
economic growth while cargo ports with sufficient throughput contribute to eco-
nomic growth. Therefore, port activities positively affect regional economic growth, 
while port investment indirectly leads to economic growth. It implies that the port 
investment positively affects both cargo and container throughput. In turn, those 
throughputs may contribute to the regional economy. Similarly, Han et al. (2019) also 
found that port efficiency has a great influence on economic regions of Beijing Tianjin 
Hebei (BTH) region from 1996 to 2015, and therefore investment in port efficiency 
plays a major role in the economic development of that region.

Munim and Schramm (2018) analysed the impact of port infrastructure quality and 
logistics performance from 91 countries on seaborne trade. An SEM is used to pro-
vide empirical evidence. The countries were divided into developing and developed 
groups. The results show that it is important for developing countries to continuously 
improve their port infrastructure in order to promote seaborne trade and economic 
growth. However, this relationship weakens as the developing countries become 
richer. Therefore, the improvement of port infrastructure would benefit the country’s 
economy. The quality of port infrastructure has a significant positive relationship with 
economic growth. The results of the study are also supported by Ferrari et al. (2010).
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Kazutomo and Wilson (2019) examined the impact of port infrastructure on exports 
and imports of emerging economies in East Asia. The results of the study show that port 
congestion increased transport costs. Therefore, results also suggest that a significant 
amount of investment has a positive relationship with exports and it also reduces trans-
port costs Similarly, Gani (2017) where he examines the quality of logistic performance 
on exports and imports. Further the results show that better quality of logistics perfor-
mance has a positive relationship with exports and imports. Further, Sakyi and Immu-
rana (2021) also assessed the seaport efficiency on total trade in the sample 27 countries 
in Africa from the period of 2010 to 2017. The study employed the aid of the dynamic 
system GMM estimation technique. The results of the study show seaports efficiency 
increase the trade balance in both the long and short run. Therefore, it is imperative to 
enhance seaport efficiency in Africa.

While other studies were focusing on the impact of investment on port infrastructure 
and international trade and economic growth. Jouili and Allouche (2016) assessed the 
impact of seaports investment on the economic growth in Tunisia from 1983 to 2011. 
This study used an econometric model by employing the Cobb–Douglas production 
function. The results of the study show that the public investment in seaport infrastruc-
tures has a positive influence on Tunisian economic growth. The study also revealed that 
the biggest beneficiary of the seaport investment infrastructure is the service sector. 
These results are similar to those from studies conducted in Nigeria by Igberi and Ogun-
niyi (2013) and by Lloyd et al. (2020) both of which studies showed maritime transport 
to have positive and significant impacts on the economic growth of that country.

Song and Van Geenhuizen (2014) assessed the relationship of port infrastructure 
investment on the regional economic growth of China from the period of 1999 to 2010. 
The results indicated a clear positive relationship of port infrastructure investment in all 
regions. They may conclude that port infrastructure investment has a positive impact 
on regional economic growth in China, but with obvious differences at the regional and 
provincial levels. Contrary Chang et al. (2014) assess the economic impact of ports in 
the South African economy with input–output analysis. These results show that fewer 
port activities have a negative relationship with economic growth. If there were no port 
sector activities, it would have resulted in an R1.481 billion direct loss to the entire 
economy. Similarly, the study by Fedorenko et  al. (2021) explores the impact of port 
investment on trade in the sample of five Russian regions from the period 2010 to 2019. 
The study makes use of regression analysis using panel data and nonlinear models. The 
results of the study show that investing in seaports promotes foreign trade growth in the 
host region and neighbouring regions. While the cost of environmental has a negative 
relationship between the volume of exports and imports.

There are very few studies that focused on marine transport investment or infrastruc-
ture on international trade. Rehman et  al. (2020) examined the short- and long-run 
impact of infrastructure—of transport and other sectors—on export and trade deficit 
in selected South Asian countries during the period 1990 to 2017. The study made use 
of PMG estimator and cointegration techniques, such as the Pedroni and Kao test, as 
methodology. The results show infrastructure to be positively related to, and/or to pro-
mote exports, while there is a negative relation between infrastructure and trade def-
icit. Based on the results of their study indicating, that in the long run the quality of 
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infrastructure promotes exports and decreases trade deficit, the authors recommended a 
focus on generally enhancing the quality and efficiency of infrastructure.

Mudronja et al. (2020) assess the relationship of seaports on economic regional growth 
for the sample of 107 European Union’s (EU) port regions and over the period from 2005 
to 2015. The study makes use of GMM dynamic panel data analysis. The results show 
that the operation of seaports has a positive impact on the economic growth of their 
regions. While investment in transport infrastructure has a negative impact on eco-
nomic growth and is statistically insignificant. One of the reasons for this may be that 
the relationship of investing in transport infrastructure can only be seen after several 
years. This can also be justified by the fact that if there is a developed economy, there will 
already be quality infrastructure in place. This means that quality infrastructure is a con-
sequence of a developed economy and not the other way around whereby infrastructure 
is the driver of the economy.

Akbulaev et  al. (2020) assess the relationship between maritime transport and eco-
nomic growth in the following countries Russia, Azerbaijan, Turkmenistan, Kazakh-
stan, and Iran. The study uses the SWOT-analysis and correlation analysis methodology 
to estimate results which show that a positive relationship to economic growth. These 
results are similar to the study that was done by Tayebi et al. (2015) using GMM, and a 
survey to estimate the impact of maritime transport on economic growth in Iran from 
the period 1996 to 2012. The results show that there is a positive relationship on the eco-
nomic growth, there increasing investment in maritime transport is advisable based on 
the results of the study. Similarly, Fratila et al. (2021) examine the relationship of mari-
time transport on economic growth in the EU counties using the panel data from 2007 
to 2018. Therefore, a panel regression model was used to estimate results that show that 
investment in maritime infrastructure has a positive relationships on economic growth. 
However, the existence of environmental issues hinders growth in the sector.

In the South Africa context to date, not much research has been done to investigate 
the impact of marine transport financing on international trade in South Africa and 
some studies were too limited to explore the various method of contribution or assess-
ing the impact of marine transport financing to economic growth and other economic 
indicators while other studies are based on estimates. Then study attempts to contribute 
towards exploring the impact of marine transport on total trade in South Africa and also 
contributing to the body of literature on the subject.

Data and methodology
This section presents the data and outlines the methodological approach of the study. 
Due to data limitations, the study utilised annual data from 1994 to 2019. The Autore-
gressive Distributive Lag (ARDL) technique (discussed below) was used to estimate 
the short-run and long-run relationship employed for the empirical analysis. The study 
employs a time series analysis using data from the period 1994 to 2019. Table 1 shows 
the description of the data and the sources of the data, including the discussion and the 
justification of variables.

The empirical model for the TRADE Maritime transport financing nexus is specified 
as follows:
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where MTFt  is the government capital expenditure on Maritime transport. BF  is the 
business freedom in South Africa.  GIt is government integrity.  LRt is lending rate. FC 
is a dummy for the financial crisis (1 is for the years 2008 and 2009 when there was a 
financial crisis and 0 for the other years). OP is a dummy for Operation Phakisa (1 for 
the period operation Phakisa was incepted 2014 to 2019. and 0 for other years).   µt is the 
error term. This represents other factors that affect the trade that is not included in the 
model.

Where βo, β1, are coefficients of the explanatory variables, t represents time series and 
μ is the error term. The error term represents the influence of the omitted variables in 
the study.

Empirical results
Table  2 shows the descriptive statistics. There is a significant difference between the 
minimum and the maximum value. Trade has a high mean value of 55.85 percent, with 
a high standard deviation of 7.48 percent and positive Kurtosis of 2.64 percent indicat-
ing high peak distribution and negative Skewness of − 0.07 percent. Maritime transport 
financial has the highest mean value and the largest standard deviation with low kurtosis 
of 1.74 percent which indicates low peak distribution and positive Skewness (Table 3).

Unit root tests are conducted to determine the order of integration of the different 
variables. The ARDL technique may be employed in the presence of variables of differ-
ent orders of integration. Further, the ARDL cointegration technique is preferable when 
dealing with variables that are integrated of a different order, I(0), I(1), or a combination 
of both., It is robust when there is a single long-run relationship between the under-
lying variables in a small sample size. The study employed unit root tests such as the 
Augmented Dickey–Fuller test proposed by Dickey and Fuller (1981), Phillips and Per-
ron (1988) test, and the DF-GLS unit root test developed by Elliott et al. (1996). Table 4 
presents the unit roots tests. The overall unit test results show that all variables are inte-
grated of order one i.e. I(1) and in all three-unit roots tests.

(1)TRADEt = β0 + β1MTFt + β2BFt + β3GIt + β4LRt + β5FCt + β6OPt + µt

Table 1 Data description

Variable Description Source

MTF Maritime transport financing refers to government expenditure 
on Maritime transport which is measured in millions. This can 
be increased or decreased on the capital expenditure and can 
affect total trade either positively or negatively

National Treasury

TRADE Total trade as a percentage of GDP (export plus imports) World Bank

BUSINESS FREEDOM An overall indicator of the efficiency of government regulation 
of business. The ease of doing business can promote trade 
flows (Depken and Sonora 2005)

Heritage foundation

GOVERNMENT INTEGRITY A trustworthy government is free from corruption and able to 
fulfill its commitment to protecting the interests of inves-
tors. Government corruption undermines public expenditure 
(Qiongzhi and Qi 2011)

Heritage foundation

LENDING RATE The rate of interest that is paid on a loan. A high rate of interest 
affects the trade balance. Lower interest rates increase exports 
(Batra and Beladi 2013)

World Bank
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Diagnostic tests were performed on the estimated models, such as the (Breusch 
1978; Godfrey 1978) LM tests for autocorrelation, the (Breusch and Pagan 1979) test 
for heteroscedasticity, the (Jarque and Bera 1980) normality test, and the (Ramsey 
1969) RESET test for model specification.

The results for the bounds test in Table 4 reveal that there is a long-run relation-
ship among the variable’s interests. The f-statistics number is greater than the upper 

Table 2 Descriptive statistics

Variable TRADE MTF B_FRE-EDOM G_INTEGRITY L_RATE

Mean 55.85 92,273,212 74.10 47.41 13.09

Median 56.98 80,684,786 72.30 47.60 11.50

Maximum 72.86 1.47E+08 85.00 57.00 21.79

Minimum 40.76 41,659,000 62.00 39.70 8.50

SD 7.48 34,328,394 6.99 4.29 3.89

Skewness − 0.07 0.259903 0.47 0.29 0.70

Kurtosis 2.64 1.745367 2.24 2.84 2.33

Jargue-Bera 0.16 1.997995 1.52 0.38 2.60

Probability 0.92 0.368248 0.46 0.82 0.27

Sum 1452.11 2.40E+09 1852.60 1185.30 340.52

Sum sq. dev. 1401.04 2.95E+16 1175.31 443.12 378.90

Observation 26 26 26 26 26

Table 3 Unit root tests

Sources: Authors’ own computation using data from World bank, National Treasury, and Heritage Foundation

** and *** indicate significance at the 10%, and 5% levels respectively

Variable ADF PP GF-GLS

Level 1st diff Level 1st diff Level 1st diff

TRADE − 2.89 − 5.23*** − 2.91 − 8.99** − 2.99 − 5.62***

MTF − 2.03 − 5.37*** − 2.05 − 5.38** − 2.19 − 5.61***

B_FRD − 1.99 − 4.83*** − 1.99 − 4.83*** − 2.06 − 5.06***

G_CRS − 3.27 − 4.44*** − 3.15 − 4.39*** − 3.43 − 4.66***

L_RATE − 3.30 − 4.50*** − 2.37 − 4.51*** − 3.39 − 4.22**

Table 4 ARDL Bounds test

Dependent variable F-stats 1% 5% 10%
MTF

TRADE 4.248 Cointegration Cointegration Cointegration

Level of significance Lower I (0) Upper I (1)

Critical values

1% 3.74 5.06

5% 2.86 4.01

10% 2.45 3.52
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bound critical value at a 5 percent level of significance, which means that the null 
hypothesis of no cointegration is rejected.

Table 5 shows the long-run and short-run results of the model. Investing in Mari-
time transport has a positive and statistically significant relationship with total trade 
in South Africa both the long and short-run analyses. The study by Rehman et  al. 
(2020) and that done by Operation Phakisa (2015), examine the impact of transport 
infrastructure on trade and have also found this infrastructure to have a positive rela-
tionship with total trade. This shows that investing in maritime transport promotes 
exports, or trade flows, and contributes to higher volumes of seaborne trade. There-
fore, these results are consistent with a theoretical and empirical literature review 
that investing in transport infrastructure promotes trade flows.

Business freedom has been shown to have a positive and statistically significant 
relationship with total trade. While government integrity, lending rates, and financial 
crises are negatively and significantly affecting total trade. Operation Phakisa has a 
positive and statistically insignificant relationship with the total trade in South Africa. 
Operation Phakisa is measuring the period during the inception of Operation Phak-
isa. Further, analysis of the trend of total trade during this period of inception shows 
total trade in South Africa to have experienced a downward trend. Thus, the statisti-
cal insignificance could not be explained by the period of the inception of Operation 
Phakisa.

The results of the analysis suggest that total trade in South Africa is most affected 
by investment in maritime trade and that this is due to maritime transport being the 
backbone of global trade and the manufacturing value chain. This is the evidence that 
shows that more than a quarter of world trade volume is done via sea. Further, dur-
ing the 1994–2019 period maritime transport handled 80% of trade by volume, with 
approximately 70 percent of its value. In other words, maritime transport has been 

Table 5 Long and short-run

*, ** and *** indicate significance at the 10%, 5%, and 1% levels respectively

Variable Coefficient Std error t-statistic Prob

Long run

C − 754.09*** 248.91 − 3.02 0.00

LOG(MTF) 44.30*** 11.48 3.85 0.00

BUS_FREEDOM 0.47 0.30 1.54 0.14

LGOV_INTEGRITY − 4.41 22.15 − 0.19 0.84

LENDING_RATE − 0.48 0.85 − 0.56 0.58

F_CRISIS − 28.06*** 8.99 − 3.12 0.00

OP 7.11 4.77 1.49 0.15

Short run

DLOG(MTF) 16.22* 9.71 1.79 0.09

D(BUS_FREEDOM) 0.29* 0.16 1.71 0.10

D(LGOV_INTEGRITY) − 2.67 13.55 − 0.19 0.84

D(LENDING_RATE) 1.37*** 0.47 2.89 0.01

D(F_CRISIS) − 16.97*** 4.87 − 3.48 0.00

D(OP) 4.30 2.99 1.43 0.17

CointEq(-1) − 0.60*** 0.15 − 3.95 0.00
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linking global economics and has acted as a critical enabler of trade, as an engine for 
growth, and a driver of economic development.

According to International Trade Administration (2020) and Ntuli (2017) have high-
lighted that ports and terminals in South Africa are regarded as the engine of its eco-
nomic development. Further, the South African government has identified the sector as 
one of the sectors that will play a pivotal role in promoting growth and development in 
the economy of the country. Therefore, to achieve 2030 targets investing in the sector 
is critical and the interventions for maritime transport infrastructure should receive its 
importance.

Table 6 shows the residual diagnostic test of the trade model. The residuals are nor-
mally distributed as the null hypothesis is not rejected at 5 percent. The autocorrelation 
test suggests that there is no serial correlation among the variables. The heteroskedastic-
ity test failed to reject the null hypothesis at 5 percent. The stability test, which shows 
the Ramsey RESET test model is correctly specified with evidence of the probability 
value of 0.07 percent, which is greater than the 5 percent level of significance.

Conclusions and recommendations
The purpose of the study was to examine the extent of the impact of maritime transport 
financing on total trade as a percentage of GDP in South Africa. The ARDL technique 
was employed to estimate the long and short-run relationship between the variables of 
interest. The Bound test confirmed the existence of a co-integration. The results show 
that maritime transport financing has a positive impact on total trade in South Africa in 
both long-run and short-run analysis, thus indicating the importance of investment in 
this sector. Therefore, increasing investment in maritime transport promotes total trade 
in South Africa.

Based on the results it is recommended that continuous investment in maritime trans-
port, in particular in quality and sustainable infrastructure in the interests of improving 
the efficiency, effectiveness, and profitability of the country’s trade. The public sector is 
also encouraged to formulate policies that have the potential to encourage foreign and 
private investment partnerships in the maritime industry. To be able to take advantage 
of the existing maritime transport system opportunities and benefits, and to increase the 
volume of trade, would require continuous improvement and maintenance of maritime 
infrastructure. This has the potential to boost the country’s economic development and 
trade turnover.

The investment should also be able to support the local registry of vessels through 
incentives and encouraging the use of South African flagged ships for cargo and coastal 
operation which will be beneficial for the South African economy. In addition, local ship 

Table 6 Diagnostic tests

Test MTF and trade

Autocorrelation 3.14 (0.735)

Heteroscedasticity 1.640 (0.190)

Normality 1.471 (0.471)

RESET test 3.136 (0.077)
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owners should have access to contracts supported by sustainable and forward-driven 
legislations that will develop the competitiveness of local ship owning.

Government should also establish a South African flagged fleet for coastal and inter-
national shipping and also venture into a strategic collaboration with other major 
maritime nations to gain access to knowledge and expertise in shipping. Strengthening 
maritime education system in higher education institutions in order to create a pool 
of maritime experts and professionals so that they can lead and manage the maritime 
sector in South Africa. This can also be achieved by the establishment of collaboration 
with other maritime countries for the purpose of knowledge sharing and skills transfer.

The South African Government views the country’s ports and terminals as key 
engines for economic growth. South Africa is situated on one of the busiest interna-
tional sea routes‚ and critical to international maritime transportation‚ and its geo-
graphical location presents a huge opportunity for investing in a diversified maritime 
market. Therefore, creating container terminal capacity and inland deport in order 
to improve efficiency and productivity within existing port infrastructure and equip-
ment. This will help the sector to be efficient in order to improve economic activi-
ties and promote economic growth. Hence the public sector should encourage private 
involvement in the sector in port operation which improves port development. Doing 
so would boost total trade and promote economic growth.

Limitation and future research

The main limitation of this study is data availability. For instance, the available data 
for maritime transport financing only covers the period of 1994 to 2019. In order 
to explore other research analysis, future research would also look at the impact 
of maritime transport financing on South Africa’s economic growth or economic 
development.
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