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AH HOTA Mﬂ [poaHann3npoBaHbl TPAHCMOPTHAS M dHEepreTMyeckas CoCTaBNASWME NOTUCTUYECKON MHDPACTPYKTYpbI
Adpuku. Llenbto 3Toro aHanusa sBnseTcs Co3aaHne MHTErpupoBaHHOW TPAHCMOPTHOM CUCTEMbI, B KOTOPOWA

BCE BMAbl TPAHCMOPTA GYHKLMOHUPYIOT CKOOPAMHUPOBAHHO M COMacoBaHHO. TpaHCMOPTHAsA cMcTeMa LOMKHA obecneunBathb
CTabUNbHOCTb TPAHCMOPTHBbIX, PPY30BbIX M MACCAKMPCKMX MOTOKOB Ha IOTMCTUYECKOM OCHOBE. Bbln MCMONb30BaH METOA aHaNM3a, Npu
KOTOPOM AaHHblE, B 3HAUMTENbHOM CTENEHU COOPAHHbIE M3 BTOPUUHbBIX MCTOYHUKOB, ObINIM MPOAHAIM3UPOBaHbI C UCMO/b30BAHUEM
CTaTUCTUYECKMX METOL0B. Pe3ynbTaThl aHanu3a nokasanu, 4to AGpuka UMeeT HU3KUIA YPOBEHb Pa3BUTUS MHDPACTPYKTYpbI,
0COBEHHO B CEKTOPE SHEPreTUKM U TpaHCrnopTa. A Te, KOTOpble B HAacTosLLee BPeMS GYHKLMOHUPYHOT, DYHKLLMOHMUPYIOT B OYeHb
M/JI0XOM COCTOSIHWMM MO CPABHEHMIO C MMPOBOM CTAaTUCTMKOM. Pe3ynbTaThl TakxKe NoKasanu, YTo sHepretTuyeckas HbPacTpykTypa
B AbpMKe OYEHb OrpaHMyeHa, U GONbLMHCTBO €€ 31eMEHTOB He DYHKLMOHMPYIOT, YTO B KOHEYHOM UTOre CO3AaeT YyacTble
nepe6ou C NoCTaBKaMMU 3NEKTPOIHEPTUM, KOTOPbIE BAMAIOT Ha MPOM3BOACTBO M coLManbHyo chepy. BbiBoabl 3aKk04atoTcs B
TOM, YTO 3KOHOMMYECKOE pa3BUTHE adpUMKAHCKMUX CTPaH BO MHOFOM 3aBMCUT OT TOProB/u. bes Hagnexaluen yHudULMpPOBaHHOM
M MHTETPUPOBAHHOM TPAHCMOPTHOM CETU, KOTOPAs MPOXOAMUT Yepe3 BCio ADpUKY, 6yAeT HEBO3MOXHO MHTErPUPOBATb SKOHOMMKM
abpPUKAHCKMX CTPaH B eAMHbIM HAPOA0-X03AWCTBEHHbIM MeXaHM3M. YHUDUUMPOBAHHAs M B3aMMOCBS3aHHAsA TPAHCNOPTHANA U

JHEpreTn4yeckaa CeTtb NOMOXET A(bplAKe C030aTb MOLLHYHK JTOTUCTUYECKYH CUCTEMY.

Kn |_OL| EBblE C”O BA. €[lMHas TPaHCMOPTHAA CMCTEMA; eAMHAs dHepreTMyeckas CMcTema; efmMHas NorucTmyeckas
+ CMCTEMa; TPAHCMOPTHAs COCTABNAOLLASA; SHEPreTUYecKas COCTaBNAOLLAN; Kene3Has A0opora;

MOPCKOM TPaHCNOPT; BO3AYLUHbIM TPAHCNOPT; SHEpreTnKa; MHGPACTPyKTypa; NOrMcTuKa

[na umtuposauusa: benosépos B.JI., KypeHkos [1.B., Acmagees A.B., PaiimoHd P.C., HaxeHos /[.5. AHanu3 TpaHCNOPTHOM U
3HepreTMYeCKOM COCTaBASKLMX NTOTUCTUYECKOM MHdpacTpykTypbl Adpuku // TpaHcnopt BPUKC. 2025. T. 4. Bein. 2. Cr. 4. https://

doi.org/10.46684/2025.2.4. EDN IGGFMP.

INTRODUCTION

Meeting the needs for transporting goods and pas-
sengers is one of the main functions of logistics. Infra-
structure is a key component of the logistics sector and
the economy and an integral and supporting part of
production, distribution and marketing of goods. The
progressive economic development of regions requires
that the transport and energy components of the indus-
trial infrastructure be developed. So, for African coun-
tries to develop in a progressive and sustainable man-
ner, they need to be provided with a well-developed
transport network and supply of energy to power its
operation. The increasing demand for transport servic-
es requires that the transport system operate sustain-
ably and efficiently to support logistics of freight and
passenger transport in all modes of transport.

The transport system includes different modes of
transport that have interrelated and interacting ele-
ments. Interrelated elements include rolling stock,
motorways, railways, waterways, air transport routes,
sea and river ports, airports, cargo terminals and other
elements of transport infrastructure.

In the logistics infrastructure, the transport com-
ponent is important both for the creation of product
value and for the provision of access to markets of
raw materials and goods, stability in transportation of
goods and passengers, and related services.

Another essential factor in the logistics infrastruc-
ture is the transfer lead time as it demonstrates the
efficiency of the transportation and other related pro-
cesses and depends on the condition of the transport
and energy components.

ROAD TRANSPORT INFRASTRUCTURE

Any economy that needs growth requires a well-
developed road network that provides reliable connec-
tions both domestically between regions and interna-
tionally. The road infrastructure is the most cost-inten-
sive, but it is also the most important infrastructure for
economic growth in a country [1-6].

Fig. 1 shows a detailed map of Africa’s roads, includ-
ing routes from cities to townships.

Both quantitative and qualitative indicators high-
light the urgent need for strategic investment in the
road infrastructure in African countries. Hard surface
road networks in rural and urban areas are distributed
nonuniformly, and the road density in most African
countries is low. The condition of the majority of roads
in rural areas is very poor and a large percentage of
them lack hard surface. These factors make traffic flow
and transport of goods and passengers more compli-
cated.

According to the African Transport Policy Pro-
gramme, high transport costs account for up to 40%
of the final price of goods. Addressing the historically
high inflation rates requires a fundamental improve-
ment of the road infrastructure and transport links
both within and between regions.

So, achieving Africa’s economic development re-
quires a well-integrated and coordinated road network
that will ensure trade links on the continent. Road in-
frastructure is less cost-intensive than railway infra-
structure and it is an important component of trade
and transport logistics, as it can support door-to-door
services.
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Fig. 1. Detailed map of African roads with routes from cities to towns, road junctions to provinces
(https://www.ezilon.com/maps/africa-road-maps.html)

It is the most important mode of transport in Africa
as 80% of goods are transported by motorways. Road
infrastructure is the most important infrastructure for
Africa’s economic growth. Roads in Africa are in a poor
condition, with disproportionate distribution of paved
roads, where most paved roads are located in urban
areas, including large cities, while roads in rural ar-
eas involved in agricultural activities remain unpaved.
This hinders the flow of goods from rural areas which
account for 53% of all roads in Africa, thereby strongly
affecting logistics.

According to programmes of the African transport
policies, high inflation rates in Africa are due to very
high transport costs, ultimately leading to a 40% in-

crease in prices of final products. Thus, according to
the report, one of the ways to address the inflation is to
improve the level of road infrastructure.

Africa has total 16 countries without access to sea,
and road transport, along with railway transport, plays
an important role in the economy of these countries.

Ports in South Africa, Angola, Dar es Salaam and
Mozambique help serve the interests of landlocked
countries such as Botswana, Malawi, Zambia and Zim-
babwe, owing to the good road infrastructure of the
North-South corridor which acts as the main corridor
connecting six countries, including South Africa, Zam-
bia, Malawi, the Democratic Republic of the Congo, and
Botswana (see Fig. 1).
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Fig. 2. Road quality (https://search.app/EulEDMYeEDfHQZbz9)

Table 1 and Fig. 2 present an analysis of the quality
of motorways in different countries in 2024 on a seven-
point scale.

According to heads of enterprises, as of 2024, Na-
mibia has the best road infrastructure in Africa. The
country has reached an index rating of 5.57 on a sev-
en-point scale (with 1 the lowest and 7 the highest) in
terms of the condition and length of roads. Egypt and
Benin rank second with 5.53 and 5 points, respectively.
As can be seen from the graph, only nine African coun-
tries exceeded the average score of 4.07.

The geography of Africa can also be a factor affect-
ing the condition of roads. The Sahara Desert makes up

Table 1
Analysis of the quality of motorways in different countries

African Index Countries of the Index
countries number world number

Namibia Singapore

Egypt 5.1 Netherlands 6.4
Rwanda 4.8 Switzerland 6.3
Mauritius 47 Hong Kong 6.1
Morocco 4.7 Japan 6.1
South Africa 4.5 Australia

Kenya 4.1 Portugal

Senegal 41 United Arab Emirates
Tanzania 41 South Korea 5.9
Algeria 4 Oman 5.7
Cape Verde 4 Spain 5.7
Seychelles 4 Croatia 5.6
Swaziland 4 Denmark 5.6
Burundi 3.9 Taiwan 5.6
Botswana 3.8 Luxembourg 5.5
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to 25% of Africa’s land area, separating the North Afri-
can countries from the countries located to the south
of the Sahara Desert. The Congo rainforest is a factor
that influences the development and coordination of
the road transport infrastructure in Africa. It covers
12% of African land, extending for more than 3.6 mil-
lion square kilometres, from the Republic of Congo, the
Central African Republic, Equatorial Guinea, the Dem-
ocratic Republic of Congo, and Gabon. Heavy rains in
these areas accelerate the deterioration of roads, since
the wetter the region, the higher maintenance costs are.

Proper and strict compliance with traffic rules and
the development of railway construction can also be
regarded as a solution for maintaining the quality of
motorways at an appropriate level. Therefore, instead
of using road transport to transport heavy goods, rail-
way transport should be used.

80% of the goods flow in East Africa is provided by
road transport. Thanks to the East African Commu-
nity, which is a trade area comprising eight countries,
namely Tanzania, Kenya, Uganda, Rwanda, Burundi,
Somalia, South Sudan, and the Democratic Republic
of Congo, there are no trade tariffs and the applicable
trade laws and regulations are less stringent, facilitat-
ing trade between these countries.

In West Africa, transportation of goods from land-
locked countries such as Mali, Burkina Faso and Niger,
largely depends on gateways from coastal countries,
such as Guinea, Togo, Senegal, Ghana, and Benin,
where road transport is the main mode of transport.
Burkina Faso is a transit country for Mali, with 50% of
its imported cargo passing through Togo and 36% going
through Ghana.

In Central Africa, countries such as Chad and the
Central African Republic heavily rely on the port of
Cameroon for their international trade (exports and
imports) where, as in West Africa, road transport is the
main mode of transport for goods.
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RAILWAY INFRASTRUCTURE

Policymakers in Africa should assess the condition
of its railways to determine whether the existing rail-
way system is compatible with Africa’s social and eco-
nomic environment, and develop strategies to improve
the railway industry getting it out of its decline and
making it as efficient and competitive as other modes
of transport in order to provide transportation within
African countries of large volumes of goods and pas-
sengers at reasonable prices.

Below are the areas considered to be the most
promising for railway projects in Africa:

1) Main mining areas;

2) Densely populated areas;

3) African metropolitan cities;

4) Transport corridors from ports to internal mar-
kets.

Table 2 and Fig. 3 present an analysis of the quality
of railways in different countries in 2024 on a seven-
point scale.

Compared to railways in other regions of the world,
African railways are underdeveloped and are still try-
ing to transform from being subsidy-dependent into
commercially efficient entities. Low technical capabili-
ties and unfavourable economic conditions are the key
challenges faced by railway transport in Africa.

MARITIME TRANSPORT INFRASTRUCTURE

Africa is the only large region in the world that does
not have its own maritime policy or strategy, despite
the recognized importance of this component of any
national or regional economy.

Table 2
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Analysis of the quality of railways in different countries

African Index
countries number
4

Kenya Japan
Morocco 3.9 Hong Kong
Algeria 3.8 Switzerland
Egypt 3.8 South Korea
Botswana 3.6 Singapore
Namibia 3.4 Netherlands
Tanzania 3.2 Finland
Tunisia 3.2 Spain
Ethiopia 3 Taiwan
South Africa 3 Austria
Ivory Coast 2.9 United States
of America
Senegal 2.9 Malaysia
Cameroon 2.7 France
Gabon 2.6 Luxembourg
Mozambique 2.6 Russia

6.5
6.4
5.9
5.8
5.7
5.5
54
5.4
5.3
5.2

5.1
5
5

4.9

Countries Index
of the world number
6.8

A large portion of Africa’s maritime transport in-
frastructure is in a poor condition, including the use of
low-quality equipment for cargo handling operations.
It also lacks an information system for port manage-
ment for daily operation of offshore port terminals
(The Report (Katasonov, 2019)).

Using a modern infrastructure is still the best way
to reduce transportation costs which are largely deter-
mined by the accessibility of ports and shipping lines.
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Fig. 3. Quality of railway infrastructure (https://search.app/EulEDMYeEDfHQZbz9)
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Lower freight rates, communication with rural ar-
eas by motorways and railway, and port facilities, taken
together, contribute to the competitiveness of a port
(Wilmsmeier & Hoffmann, 2008). Vehicle congestion at
port area, berth allocation long waiting time contribute
to higher maritime trade payment (Abe & Wilson, 2008).

The success of the maritime industry is largely de-
pendent on the success of other modes of transport,
mainly railways and motorways, and this is due to the
complementarity of port, railway and motorway systems
in handling of export, import and domestic freight and
passenger traffic in all modes of transport. Therefore, the
maritime industry should be developed in parallel with
other modes of transport which are not alternative but
rather interdependent, each playing an important role
in a single transport system (Opportunity and Growth
Diagnostic of Maritime Transportation in the Eastern
and Southern Africa by Professor Godius Kahyarara).

The development of a proper infrastructure, includ-
ing ports, inland communication and shipyards, is the
key to providing efficient and uninterrupted trade and
transport operations, which is crucial for promoting
the prospects of maritime transport in Africa. Invest-
ment in the transport infrastructure will lead to the
expansion of the transport sector, thus resulting in the
growth of other sectors of the economy and industry,
including the agricultural and maritime sectors.

This will increase employment rates, provide more
employment opportunities, which will ultimately accel-
erate the growth of African economies (Paice, E. (2021).
Youthquake: Why African Demography Should Matter
to the World. Bloomsbury Publishing).

SEAPORTS

African ports have been considered the most valu-
able physical intangible assets because of their role for
accessing Africa’s vital natural resources, both during
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colonial times and today when just a few terminals and
port facilities have been created to handle exported
mineral products for processing plants in Europe and
other countries of the world (AFC State of Africa’s In-
frastructure Report).

African ports are also a link for exporting African
natural resources, commodities and food, as well as
for importing industrial products and equipment,
although Africa’s trade volume is significantly low-
er than that of other continents. Seaports are con-
sidered an integral part of the dynamics of African
trade.

Given that by 2050 the population of Africa is ex-
pected to grow from 1.4 billion to 2.4 billion and it
can boast some of the world’s fastest growing econ-
omies, particularly in West and East Africa, African
ports remain a lucrative gateway to the African mar-
ket for foreign countries, and the combined forces of
economic and demographic growth are fuelling the
increased consumption and promoting foreign trade
transportation. As a result, African ports are becom-
ing highly attractive physical assets, and the port seg-
ment of the African market of transport services has
good prospects of sustainable growth in the foresee-
able future.

During colonial times, African ports were designed
to facilitate access to raw materials for European
countries. Railways were also built during this period
to connect ports with the hinterland. Despite the post-
colonial establishment of national shipping lines, the
dominance of foreign transport, primarily by former
colonial powers, continues to this day [7].

Table 3 and Fig. 4 present an analysis of the quality
of the port infrastructure in different countries in 2024
on a seven-point scale.

In 2024, the average score for 101 countries was
4.03. The highest score was recorded for Singapore
(6.5 points) and the lowest was for Tajikistan (1.0).
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Fig. 4. Quality of port infrastructure (https://search.app/EulEDMYeEDfHQZbz9)
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Table 3
Analysis of the quality of port infrastructure in different
countries
countries number the world number

Morocco Singapore

Guinea 5.0 Finland 6.4
Namibia 4.9 Netherlands 6.4
Egypt 4.8 Hong Kong 6.3
Mauritius 4.5 Denmark 5.8
South Africa 4.5 Japan 5.8
Seychelles 4.4 Panama 5.7
Kenya 4.2 Belgium 5.6
Tanzania 4.1 Estonia 5.6
Ivory Coast 4.0 USA 5.6
Senegal 4.0 South Korea 5.5
Algeria 3.9 UAE 5.5
Gambia 3.9 Iceland 5.4
Benin 3.7 Qatar 5.4
Madagascar 3.4 Spain 5.4

LINKS WITH THE HINTERLAND
(RAILWAYS AND MOTORWAYS)

The hinterland connectivity is crucial for the devel-
opment of Africa. The lack of important components
of the transport infrastructure, such as motorways
and railways, increases the cost of both imports and
exports.

In 1971, the concept of a trans-African highway was
presented and 9 potential projects were discussed for
highway corridors with a total length of 64,374 km to
connect African towns with seaports. Although more
than a half of the network has been built, significant
sections remain insufficiently modernised, in particu-
lar, those between Mombasa and Lagos (Hanson, S. E.,
& Nicholls, R. J. (2020). Demand for ports to 2050: Cli-
mate policy, growing trade and the impacts of sea-level
rise. Earth’s Future, 8(8), e2020EF001543).

But the progress in the completion of the project
was postponed due to problems, such as economic and
political turbulences and the local terrain.

Africa should develop and focus both on improv-
ing the performance and efficiency of its seaports and
on developing other transport infrastructure elements
that interact with seaports, such as railway and pipe-
line networks. This will help reduce its dependence on
road transport and thus remove barriers to the devel-
opment of the shipping sector in the maritime segment
of the transport services market [8].
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The future development of Africa’s economy is
based on the reliability of its 16 arterial roads. To re-
solve financial problems, it is planned to invest on av-
erage USD 4.6 billion per year in completing the project
for the development of the African road network, and
by 2030 this will total USD 78 billion [9].

To improve the transport connectivity between its
regions, the continent needs from 60,000 to 100,000 kil-
ometres of additional roads. The African Development
Bank has identified an annual infrastructure funding
gap of USD 67.6-107.5 billion. In Africa, transport costs
are notably, by 50-175%, higher than in other regions
due to the unbalanced throughput and carrying capaci-
ties, as well as because of the technical condition of the
transport infrastructure elements.

Moreover, foreign trade is further complicated by
bureaucratic hurdles, a large number of paper docu-
ments, and the existing system for document execu-
tion, processing and transfer between structural divi-
sions, as transport companies have to process up to
1,600 documents for just one truck crossing interna-
tional borders [10].

AIR TRANSPORT INFRASTRUCTURE

Air transport infrastructure includes airports, air
traffic control centres, and entities involved in coordi-
nating their provision and use.

Regional airports in Africa are often owned and fi-
nanced by regional governments; otherwise these air-
ports are not commercially attractive to private busi-
nesses, since the private sector is mainly concerned
with gaining profits and therefore they only invest in
projects where they believe the demand is high. How-
ever, the private sector is also important for the eco-
nomic development of the region; therefore, the ma-
jority of regional governments that retain ownership
of the airport infrastructure usually look for a proper
balance between providing incentives to the private
sector for making profit as long as they can maximize
commercial performance.

The African aviation sector remains relatively small
on a global scale, especially when compared with the
aviation sector on other continents, in particular in Eu-
rope and North America.

In the period between 2001 and 2015, the total air
transport capacity in sub-Saharan Africa increased
significantly from estimated 47 million to 105 million
seats, which suggests a CAGR of nearly 6% (AFC State
of Africa’s Infrastructure Report).

Africa’s air sector is very important for the eco-
nomic development of the continent, providing ac-
cess to landlocked countries and the hinterland of the
continent, as well as for transportation of perishable
goods.

ECONOMICS OF INTERNATIONAL TRANSPORT AND LOGISTICS: INTELLIGENT AND DIGITAL SOLUTIONS AND PRACTICES 7
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Fig. 5. Quality of air infrastructure (https://search.app/Eul1EDMYeEDfHQZbz9)

The establishment of air freight hubs was limited
to certain regions where the economies show higher
diversification, such as Egypt, South Africa, and Kenya.

Only 3 out of 54 African countries have air freight
hubs, which suggests that further investment in the in-
frastructure of cargo handling and storage is needed to
promote economic diversification efforts and the ongo-
ing transition to a higher value added economy (AFC
State of Africa’s Infrastructure Report).

17% of the global population lives in Africa, but cur-
rently the continent accounts for just 2% of the world’s
air traffic.

At present, Africa has more than 477 airports and
419 airlines.

Table 4
Analysis of the quality of air transport infrastructure
in different countries

Table 4 and Fig. 5 show an analysis of the quality of
the air transport infrastructure in different countries
in 2024 on a seven-point scale.

In 2024, the average score for 101 countries was
4.55. The highest score was recorded for Singapore
(6.7 points) and the lowest was for Lesotho (1.4).

ENERGY INFRASTRUCTURE

Africa is home to 18% of the global population, yet it
accounts for just 6% of the global consumption of pow-
er. Africa consumes the least amount of power com-
pared to other continents, both in total and per capita
terms. Africa’s energy landscape plays a major role in
the economic development of the continent. But ob-
taining and supplying electric power is very expensive
and is largely hard to implement, which affects both
the transport sector and all the other industries (AFC
State of Africa’s Infrastructure Report).

Systematic transition from non-renewable to re-

African Index Countries of Index
countries number the world number
5.5 6.7

South Africa

Singapore

Morocco 5.3 Hong Kong 6.6
Egypt 5.1 Netherlands 6.4
Guinea 5.1 Finland 6.3
Kenya 5 Japan 6.2
Mauritius 5 Switzerland 6.1
Rwanda 5 UA Emirates 6

Namibia 4.8 Panama 5.9
Ivory Coast 4.6 South Korea 5.9
Senegal 4.5 Azerbaijan 5.8
Gambia 4.4 Denmark 5.8
Seychelles 4.4 USA 5.8
Mali 4.1 Latvia 5.7
Tanzania 4.1 Qatar 5.7
Zambia 4.1 Sweden 5.7
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newable energy is essential for the development of Af-
rica’s industrial and transport sectors. Africa is the sec-
ond largest continent in the world, comprising 54 coun-
tries with an estimated population of over 1.2 billion
people (World Bank, 2023).

Many African countries have some of the young-
est populations in the world. Therefore, the working-
age population is expected to grow the fastest of all
regions, with a projected net increase of 740 million
people by 2050 (World Bank, 2023). With the growth
of population, industrialization, and major renovation
projects in the transport sector, including 16 highway
projects, the demand for electric power on the conti-
nent is expected to increase significantly in the next
decades.

Africa has sufficient resources to produce energy
from a variety of sources: hydropower, solar power,
wind power, geothermal power, and bioenergy, which
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Fig. 6. Main sources of energy in African countries
(https://www.tell.ng/africas-power-struggle-how-oil-gas-and-hydropower-shape-the-continents-energy-future/)

is 1,000 times higher than the projected demand for
electric power in 2040 (IRENA and AfDB, 2022).

Africa also has mineral resources necessary for the
production of renewable power, such as copper, cobalt,
platinum, manganese, and chromium (Fig. 6).

ENERGY ACCESS CHALLENGES

In 2010-2021, Africa was considered a continent
with an absolute deficit of access to electric power,
with Nigeria being one of the countries where 86 mil-
lion people live without any access to electricity, and
26 million people in the Democratic Republic of Congo
having no access to electricity (AFC State of Africa’s In-
frastructure Report).

Frequent power outages have negative effects on
businesses due to the increased cost of production be-
cause of using other generation methods, including
fuel generators. Most of these businesses are involved
in agriculture, including small farming businesses. Ag-
riculture is the basis of the African economy (IRENA
and AfDB, 2022).

The energy system is inextricably linked to the un-
interrupted operation of the economy, people’s well-
being, and the sustainability of ecosystems.

POWER SUPPLY INFRASTRUCTURE

In Africa, the power supply infrastructure consists
of a lot of energy sources that are not integrated at the
regional level. There is also a lack of coordination be-
tween countries in production and distribution of en-
ergy.

As a result, some countries of Africa have exces-
sive electric power, while others experience shortages.
Without a proper energy infrastructure countries with
excessive electric power are unable to export it to those
with permanent shortages. Ghana is a good example
of countries with an excess of electricity, while South
Sudan and Burundi experience shortages of electric
power.

In total, the continent’s oil refinery capacity is
3.5 million barrels per day (mbpd), with Northern Af-
rica accounting for 60% of them.

USING ELECTRIC POWER ON RAILWAYS
AND MOTORWAYS

The low level of industrialization, lack of trade
within Africa, and extreme poverty have resulted in
low levels of power consumption in the railway trans-

ECONOMICS OF INTERNATIONAL TRANSPORT AND LOGISTICS: INTELLIGENT AND DIGITAL SOLUTIONS AND PRACTICES 9
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port sector, which accounts for just 1% of Africa’s total
power consumption.

With the current railway projects, including the
construction of a standard gauge railway to connect
five countries in East Africa, including Tanzania, Ugan-
da, Burundi, Rwanda and the Democratic Republic of
Congo, and projects for unification of all rail tracks in
Africa, the entire railway network in Africa is expected
to have the 1,435 metre gauge.

All these projects will lead to an increase in power
consumption by railways from 1% to 10% in 2020-2030,
while road transport is expected to grow by nearly 40%
in the same period (2020-2030).

75% of electricity generated in Africa comes from
fossil fuels, while the remaining portion is dependent
on oil and imported fuels. Ultimately, this makes the Af-
rican economy vulnerable to fluctuations in oil prices
determined by international markets (Fig. 7).

CONCLUSION

The findings of this study which analysed the con-
dition and performance of the transport and energy
components of the logistics infrastructure have shown
the following.

ECONOMICS OF INTERNATIONAL TRANSPORT AND LOGISTICS: INTELLIGENT AND DIGITAL SOLUTIONS AND PRACTICES 10
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Africa’s infrastructure is underdeveloped, especially
in the power engineering and transport sectors, and the
currently operating elements are in a very poor condi-
tion compared to other countries. This is supported by
world statistics which show that the quality of motor-
ways is above average (4.07) only in 9 out of 54 African
countries. These are Namibia, Egypt, Rwanda, Mauritius,
Morocco, South Africa, Kenya, Senegal, and Tanzania.

The findings also show an unsatisfactory quality of
the railway transport infrastructure, where only 4 out
of 54 countries have a quality above the world average
(3.61). These are Kenya, Morocco, Algeria, and Egypt.

The quality of the port infrastructure is also unsatis-
factory. Only 9 out of 54 African countries have scores
above the world average (4.03). These are Morocco,
Guinea, Namibia, Egypt, Mauritius, South Africa, Sey-
chelles, Kenya, and Tanzania.

The findings also show that the quality of the air-
port infrastructure in most African countries is below
the average level (4.55), and only 9 countries have
scores above the world average. These are South Afri-
ca, Morocco, Egypt, Guinea, Kenya, Mauritius, Rwanda,
Namibia, and Ivory Coast.

The energy infrastructure is very limited and the
majority of its elements are non-operational, ultimate-
ly resulting in frequent outages which affect both the
production sector and people’s conditions of existence.
Access to energy/electricity is less than 50% in 23 Afri-
can countries, although Africa has 13% of the world’s
natural gas reserves and 7% of the world’s oil reserves.

The findings also show that the economic geogra-
phy of Africa can be considered to be one of the con-
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straints for the development of transport infrastruc-
ture. Due to the high levels of poverty and low popu-
lation, African countries have difficulties mobilizing
domestic resources to finance and implement trans-
port infrastructure projects, especially in sub-Saharan
Africa (5).

The study has shown that transport systems of dif-
ferent African countries are not sufficiently integrated
into a single whole. African transport infrastructures
are very fragmented. The coherence of operations is
low and thus evidences the need for reforming trans-
continental highways and railways.

This generally affects landlocked African countries.
In total, there are 15 such countries. They are to a great
extent dependent on their neighbours in terms of ac-
cess to global markets.

Due to the fragmented nature of the transport infra-
structure network, the cost of infrastructure services
is twice as high as elsewhere in the world. This is true
both for the transport infrastructure and for the en-
ergy infrastructure. 30 out of 54 countries in Africa are
facing regular shortages of electric power, and many
pay a very high price for it. Therefore, it is extremely
important to open up opportunities for attracting new
investors, and introduce new mechanisms of financing
the development of the transport and energy compo-
nents of the logistics infrastructure. This is particularly
relevant in the current context of the Russian economy
and industry when logistics of Russian foreign trade
flows and energy flows are being reformatted to serve
the eastern and southern directions, as discussed in
papers [11-19].
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