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Purpose: This research aims to highlight the impact of road transport infrastructure investments on logistics 
performance.

Design/ methodology/ approach: A systematic review of 20 published research on the role of road transport 
infrastructure investments was conducted with the purpose of identifying the impacts of road infrastructure 
on logistics performance, the methods used in the previous studies, the lessons learned from investing in road 
transportation infrastructure, and the previous researchers’ recommendations for the further studies.

Findings: It was revealed that road transportation investments are essential for a country’s development from 
logistics, economic, and social perspectives. Road transport investments play a vital role in the efficiency of 
a country’s logistics performance and the economy as it facilitates connectivity and accessibility to all supply 
chain areas within a country. In addition, it reduces all the operational costs of road trips. Moreover, in previous 
research, almost all researchers used a single method to figure out these impacts and none of them used hybrid 
methods to get more accurate results.

Research implications/ limitations: The paper provides a comprehensive view on the impact of road transport 
infrastructure investments on logistics performance. In addition, it identifies new research gaps as not all the 
factors of road transportation that affect logistics performance have been fully tackled in previous research, 
upon which a research agenda was developed.

Originality: The paper introduces a comprehensive systematic literature review that highlights the relationship 
between road infrastructure investments and logistics performance to guide future research.
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Transportation plays a vital role in providing access 
to different locations for businesses and individuals, 
for both freight and passengers (Yu et al, 2005). It 
connects all the supply chain entities together with 
the aim of converting resources to be useful goods 
to the ultimate consumer. So, its process should be 
effectively managed to minimize the total costs and 
provide customer satisfaction (Topolšek et al, 2018).

Transportation is considered the most important logistics 
activity among all the activities, as it occupies one third 
of the total expenses of an organization (Helmy et al, 
2018). Explicitly, it has an influence on the final price 
of the product (Aleksandra, 2017). Consequently, 
developing transportation infrastructure is considered 
as a critical issue due to the increased dependence of 
the society on transportation networks (Satish et al, 
2009).
 Transport investments have a lot of influences such as 
reducing transport time and costs by reducing the total 
trip time, decreasing the operating costs such as fuel 
consumption, and enhancing access to locations within 
the network. These investments may also eliminate 
the barriers that hinder the economic growth of a 
country and increase the level of logistics performance 
efficiency. For example, it could reduce congestion 
and the risk of accidents (Filip & Popa, 2014). These 
contributions could be shown in the following figure: 

Fig 1: Transport investments impact - key connections

In the long run, transportation investments stimulate a 
country’s economic development by contributing to 
a variety of interconnected economic processes that 
improve a country’s overall productivity and accessibility, 
as transportation networks and services aid in the 
expansion of markets for individuals and businesses and 
improve their access to suppliers. Moreover, increased 
access and connectivity create increased opportunities 
for trade, competition, and specialization, which can 
lead to long-term productivity gains (Wood, 2016). In 
addition, a well-developed transportation network helps 
in economic growth by increasing place and time utility, 
and hence increasing globalization and international 
value-added chains (Filip & Popa, 2014).

There are several modes of transportation, such as 
rail, road, sea shipping, air, inland water transport, and 
pipelines. As a result of globalization and international and 
national trade, the demand for transport services has 
increased, and in recent years, this demand has shifted 
to mainly road transport because of its advantages, 
such as easy accessibility, flexibility of operations, 
and reliability. Thus, it’s considered as one of the most 
influential factors for the economic development 
of a country (Jain & Dhiman, 2017). From a freight 
perspective, road transportation is used for transporting 
small shipments over short distances. Moreover, it is an 
essential mode of transport at the beginning and end 
of the multimodal transport chain. In addition, road 
transportation is the only mode that provides door-
to-door service, which gives supply chain parties the 
freedom to locate wherever they choose. Therefore, 
investing in road transportation infrastructure is a critical 
issue (Engström, 2016). 

Therefore, the construction of an effective transportation 
network has become an important mission for transport 
network planners and decision makers. (Zhang & 
Levinson, 2008). To develop a transportation network 
and a well-constructed infrastructure, it requires a 
lot of time, capital, and significant investments to do 
some improvements, which will help to satisfy demand 
at a required level of service. Therefore, an optimal 
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investment strategy is important to be developed 
by keeping in mind the present and future network 
parameters such as demand, capacity, and travel time 
(Satish et al, 2009).
Basically, transportation infrastructure investments 
include two types of investments, which are infrastructure 
expansion and infrastructure enhancement. First, 
infrastructure expansion includes the construction of 
additional highway segments, rail lines, or additional 
waterways, rail, or bus terminals using traditional 
technology. While infrastructure enhancement adds 
new services such as logistics centers, emergency 
stations, fuel stations, or new technology to enhance 
the efficiency of the existing highway system. Investors 
should study the needs of the country and invest in both 
(Eberts, 2017).

Obviously, a country’s infrastructure is essential for its 
logistics performance. It facilitates the flow and storage 
of goods, services, and related information from the point 
of origin to the point of consumption to meet customer 
requirements (Mangan et al, 2016). To achieve logistics 
efficiency and effectiveness, it requires improving each 
mode of transport and integrating them between them 
to support demand management, supply management, 
manufacturing requirements, storage, distribution, and 
value-added services. These could be achieved by 
constructing a well-developed infrastructure to connect 
all the supply chain parties together in an efficient way 
to minimize total logistics costs (Arnold, 2012).

To evaluate the consequences of the development of 
transport infrastructure on the logistics performance of 
a country, different approaches are implemented. The 
first one is an assessment of transport infrastructure 
based on the calculation of the Global Competitiveness 
Index (GCI), by the World Economic Forum. The second 
one is the evaluation of logistics activities based on the 
evaluation of the Logistics Performance Index (LPI), 
which was developed by the World Bank in 2007. 
The Global Competitiveness Index (GCI) measures 
the level of competitiveness of an economy, which is 
defined as the set of institutions, policies, and factors 
that determine the level of productivity of an economy. 
Measurement of the level of transport infrastructure 
is one of the parts of the total evaluation of the GCI. 

While the Logistics Performance Index (LPI) analyses 
the differences between countries in terms of customs 
procedures, logistics costs, and the quality of the 
infrastructure for overland and maritime transport, So, 
the LPI approach is considered more efficient. (Oksana 
& Irina, 2016).
As stated by the World Bank (2010), LPI is one of the 
most significant benchmarks in logistics management. 
Its goal is to assess how countries rank in the managerial 
and physical effectiveness of their logistics. The LPI is an 
index based on some measures of transport, information 
flow infrastructure, logistics management, and trade 
facilitation capabilities, which are calculated based on 
a world survey of international freight forwarders and 
express carriers. The LPI is based on seven factors 
of logistics performance, which are the efficiency of 
the clearance process by customs and other border 
agencies, the quality of transport and information 
technology infrastructure for logistics, the ease and 
affordability of arranging international shipments, the 
competence of the local logistics industry, the ability to 
track and trace international shipments, and timeliness 
of shipments in reaching their destination. (World Bank, 
2010).

As mentioned before, the development of infrastructure 
is vital for ensuring connectivity between supply chain 
entities, and hence logistics performance becomes 
more efficient. Presently, the inland transportation 
connections are still not well developed due to a lack of 
investment and government spending, especially in road 
transportation. Although road transportation has a lot 
of significant impacts on a country’s economic growth 
and logistics performance, it is still not fully developed in 
some countries. (Oksana & Irina, 2016). 

Therefore, investing in road transportation infrastructure 
is a critical issue. It has various impacts on a country’s 
economic development objectives, such as 
productivity, employment, business activities and the 
overall accessibility as it improves business’s ability 
to provide goods and services, and people’s ability 
to access education, employment and services and 
reduce transportation costs including travel time, 
vehicle operating costs, road and parking facility costs, 
accident and pollution damages that result in increasing 
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economic productivity and development. Moreover, this 
increases businesses’ efficiency, reduces their costs 
of obtaining input materials and services, and expands 
their potential market. Moreover, this may increase 
economies of scale in production processes, which 
means higher productivity through lower costs per unit 
of output (Litman, 2010).

Moreover, a well-connected road network is 
fundamental for the efficiency of road transport. It 
can be defined as the density of connections in a road 
network. It should have several links and intersections to 
facilitate traffic flow as they provide alternative routes 
which help reduce the demand on any single street. 
A poorly connected network creates longer trips and 
concentrates traffic on a selected number of streets, 
which results in congestion and untimely implementation 
of road widening and major improvement projects 
(Litman, 2017). In addition, setting the performance 
measures of logistics and modeling supply chain within 
a country is another consideration that countries must 
define (Tipi & Sara, 2021). Thus, the efficiency of a well-
connected transport system helps in reducing the overall 
time of the trip and hence, the long distances. Also, it will 
facilitate accessibility because there will be alternative 
routing opportunities, especially in emergency cases. 
Moreover, it will allow public transportation to operate 
more efficiently and hence, reduce total transport costs 
(Auttapone & Asif, 2017). 

Accordingly, the importance of road transport 
infrastructure investments in a country is obvious. 
Based on the previous reviews, there are gaps that 
have not been investigated yet and are recommended 
for future research as no systematic review has been 
conducted before to identify, evaluate, and summarize 
the findings of all relevant individual studies in this field. 
Additionally, the role of road transport infrastructure 
investments on logistics performance has not 
investigated comprehensively in a separate paper yet; 
it was investigated from the economic perspective or 
on a separate logistics activity.  Therefore, this review 
highlights the role of road infrastructure investments 
in logistics performance comprehensively and their 
contribution to the economic status of a country by 
conducting a systematic review. Consequently, this 

paper attempts to answer the following three research 
questions:
RQ1: What are the impacts of road transport 
infrastructure investments on logistics performance?
RQ2: What are the research methods used in the 
previous studies concerning road transport infrastructure 
investments to propose new methods for further research?
RQ3: What are the researchers’ limitations and 
recommendations for further studies?

This paper is divided into four sections. The first 
emphasizes the importance of road transport 
infrastructure investments and the second addresses 
the research questions. The second section is a 
Systematic Literature Review (SLR), which aims to give 
answers to the research questions. Subsequent results 
and discussion highlighted the learned lessons form 
the basis for the third section, which is followed by a 
summary of the outcomes of the study and highlights 
of potential avenues for future research in the fourth 
section by providing a research agenda.

To figure out solutions to the questions presented in 
the previous section, a systematic literature review 
method was used to reveal the history behind the topic, 
reflect on the attempts that have been made so far, and 
determine the potential areas for future studies.

According to (Knoll et al 2018), the following are the 
essential nine steps in conducting a systematic literature 
review:
1. Formulating a clear, designed research question 

clarifies the objectives and the study’s inclusion and 
exclusion criteria.

2. Writing a systematic literature review protocol helps 
in highlighting which actions to be taken.

3. Literature research by using selected keywords; to 
identify relevant reports from databases and other 
resources.

4. Abstract screening.
5. Full text screening.
6. Data extraction from included studies; select the 

relevant sources that bring the desired outcome.
7. Data analysis.
8. Assess and evaluate the acquired data.
9. Systematic review report followed by publication.

Methods
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First, the research questions that had been developed in 
the last section were followed by formulating a protocol 
for the systematic literature review. Then three research 
engines are used, which are the Web of Science, 
Research Direct, and SCOPUS to collect related articles 
such as peer reviewed journals and conferences 
proceedings. The strategy used is keyword filtration. 
The relevant keywords are “road infrastructure”, “road 
transport”, and “logistics performance”. Once the 
articles with related keywords are collected, date 
restriction is used to refine the results from 2011 to 2021 
only to depend on recent data. Then, the screening 
process of the selected articles started by initially, the 
title and abstract of each paper were read and then, the 
whole paper with focusing on its aim, methodology and 
findings to come up with the main research gaps and 
ideas for further research. 45 articles were retrieved 
and then were refined by the mentioned technique 
to be 20 articles, as shown in table 1 in the following 

section. The aim of this research is to highlight the role of 
road transport infrastructure investments in a country’s 
logistics performance and its economy, and to propose 
a research agenda on further research areas that guide 
researchers. 

Upon the mentioned methodology, the following table 
evaluates the selected papers to round up previous 
research in this area and identify the gaps in each paper 
to propose an agenda for future work and give answers 
to the research questions. After the filtration process of 
refining all the retrieved articles to be 20, the selected 
articles were analyzed based on the focus of the 
research, and the aim and the methodology used in each 
paper have been identified. Followed by recognizing the 
main findings and limitations of the research. Finally, the 
suggestions for further research have been observed. 

http://dx.doi.org/10.21622/IBL.2021.01.2.016

Results & Discussion

Table 1:  Systematic literature review on the role of road transport infrastructure
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The review illustrated the role of road transport 
infrastructure in several areas, such as logistics 
performance and the economy. Hence, the lessons 
learned could be as follows: 
• Almost all the authors agreed that all road transport 

infrastructure investments such as constructing 
new roads, developing the existing roads, 
and constructing new national road networks 
contributed to the economic growth of a country, 
logistics performance, and productivity.  

• Besides, road transport infrastructure investments 
contribute to increased transportation efficiency 
and lower transportation costs by improving 
journey time reliability, reducing congestion, 
increasing the efficiency of freight supply chains, 
and making better use of existing transportation 
capacity. 

• Also, investing in road infrastructure provides 
better accessibility to markets and all supply chain 
entities, which increases the employment level 
within a country. 

• Moreover, constructing efficient road transport 
networks facilitates freight transportation as it 
gives more route alternatives, and as a result, the 
logistics performance of a country will increase, in 
addition to its LPI ranking concerning infrastructure, 
logistics competence and timeliness indicators. 

• Finally, there are some indirect contributions, such 
as a reduction in deaths and serious injuries from 
road crashes, and a reduction in environmental 
effects and hence, the sustainability level will be 
enhanced. 

Concerning the conducted review of the previous 
research, almost all researchers used the methodology 
of case studies and descriptive analysis for selected 
countries to measure their logistics performance by 
using LPI and GCI as a tool. Some researchers used 
algorithmic models such as the accessibility matrix 
model, standard optimization model, and benefit cost 
analysis model. Additionally, other researchers used 
qualitative surveys to select countries and feasibility 
studies, and they used the structural equation model as 
a tool of analysis. This reveals that researchers used a 
variety of methods in this field. However, it is observed 
that no relevant article was found using hybrid methods 

to get more accurate results. Therefore, future research 
could focus on using a mixed type of methodology with 
the aim of getting more reliable results in this field.

Conclusion and Future 
Research Agenda
To summarize, transportation infrastructure investments 
are essential for the development of any country, from 
both social and economic perspectives. It bridges the 
gap between producers and consumers. Especially 
in road transportation, new investments facilitate the 
movement of passengers and freight. Thus, it reduces trip 
times, costs, creates new job opportunities, facilitates 
the connection between regions, enhances a country’s 
economy, and helps in reaching efficient supply chain 
and logistics costs, such as reducing total costs and 
satisfying all parties. This research first started with a 
narrative literature review to identify the importance of 
transportation and transport infrastructure investments 
with the aim of establishing research questions. Then, 
a systematic literature review method was used to 
highlight the lessons learned from previous studies and 
the previously used methods. Upon which, a further 
research agenda could be proposed as follows:
• • Almost all the researchers in previous studies 

from 2011 to 2021 recommend additional 
research to analyze the quality of road transport 
in specific countries using descriptive analysis of 
the Global Competitiveness Index and Logistics 
Performance Index for selected consecutive 
years to find out the gap according to the tool’s 
indicators and suggest solutions to improve a 
country’s road transport infrastructure efficiency.

• From 2011 to 2016, researchers recommended 
to highlight the extra costs that logistics providers 
pay because of bad road infrastructure and 
inadequate quality concerning vehicle types and 
their effect on the percentage of the GDP of a 
selected country by using a lean approach and 
waste minimizing techniques. 

• Researchers in 2012 recommended investigating 
road network properties that might hinder the 
logistics performance of a country that might 
hinder its efficiency besides network connectivity, 

http://apc.aast.edu
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such as network accessibility, network safety, 
and network design, using simulation models.

• In 2018, researchers agreed that it is important to 
assess the effects of growth in high mobility and 
accessibility roads and their interaction effects on 
urban growth of a country.

• Researchers recommended considering first the 
distribution of traffic density within a selected 
network in a country for individual destinations to 
implement effective investments in road transport 
infrastructure.

• Researchers recommend developing a model for 
sub-countries focusing on road dimensions such 
as speed limits, congestion, and multi-or inter-
modality to be able to propose scenarios that 
might help in increasing the freight movement 
transportation and logistics performance of a 
selected area.

• Other researchers in 2020 recommend further 
research to investigate the impact of improving 
transportation infrastructure on social returns and 
a country’s economy, such as employment level, 
road sustainability and environmental level.

• In 2021, researchers mentioned important barriers 
that hinder countries from investing in their road 
infrastructure networks such as political instability 
and financial barriers. Hence, it is recommended 
that to investigate the impacts of these two 
barriers and propose solutions to overcome them. 

• Moreover, as indicated in the last section, future 
research could focus on using a mixed type of 
methodology with the aim of getting more reliable 
results in this field.
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