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Abstract―Freight transport enables economic growth, market 
connectivity, and access to the global supply chain systems which 
contribute to the societal progress and inclusive development of 
a country. However, it may undermine the sustainable 
operations by incurring external costs, inefficiency, and 
economic losses due to non-reliability, poor services, and 
information systems. In this research study, the Key 
Performance Indicators (KPIs) for Sustainable Freight 
Transport Systems (SFTS) are discussed based on available 
literature review and standards of sustainability measurement in 
freight transport. Then, based on KPIs some of the scenario-
based impediments are highlighted which hinder the 
performance of the freight transport in Pakistan for achieving 
sustainable development goals. The core impediments included 
are Strategic Determinants (SD), Information Systems (IS), 
Infrastructure Management Systems (IMS) and City Logistics 
(CL). The negative direct impacts of the key identified factors 
are also highlighted and linked with each scenario-based 
impediment. This research study would provide an opportunity 
for the stakeholders to get tangible idea for policy making and 
upgradation of the freight transport industry in the country. The 
highlighted implications will also be validated via expert surveys 
and Delphi-analysis in the future study. 
 
Keywords―Freight Transport, Sustainable Transport, Key 
Performance Indicators, Scenario-based Impediments, Pakistan 
Freight Industry. 

I. INTRODUCTION 
REIGHT transport in many of the emerging countries 
faces various well-known and serious issues which hinder 

the sustainability perspectives of its operations [1]. In recent 
times, freight transport is directly linked with the economic 
growth, market connectivity, and access to the global supply 
chain systems, which are imperative piers of economic and 
societal developments in modern communities [2]. However, 
the recent massive influx of increased transit operations in the 
freight industry have yielded many of the negative 
externalities such as excessive operating costs, inefficient 
operations, economic losses and societal concerns which are 
result of poor planning, management, and services and 
insufficient information systems in the freight industry. These 
negative externalities have demonstrated a lack of sustainable 
approach in the freight industry especially in developing 
nations [3]. 

Table 1. 
Main connecting hubs and their approximate distance [5] 

Origin Destination Distance 
(KMs) 

Karachi Rawalpindi 1,540 
Karachi Lahore 1,260 
Karachi Khyber Pass (Afghanistan 

Border) 
1,756 

Karachi Khunjrab Pass (China Border) 2,400 
Karachi Peshawar 1,700 
Gwadar Rawalpindi 2,051 
Gwadar Lahore 1,771 
Gwadar Karachi 400 
Gwadar Khunjrab Pass (China Border) 2,900 
Gwadar Peshawar 2,211 

 
A report published by The International Trade Centre in 

2012, reported that on average inefficiencies in Pakistan 
freight industry are costing 150 billion PKR annually to the 
national economy. In the Logistics Performance Index (LPI), 
Pakistan is ranked at 110th position out of the 150 countries 
around the globe. This ranking is one of the lowest in terms 
of performance as compared to other emerging economies in 
Asia [4]. Currently, a great amount of the total freight 
transport share (96%) is transported by the trucking sector 
which is mainly operated by specific ethnic groups mostly 
consisting of less than five vehicles, totaling 79% of the total 
freight fleet. Most of these small scaled freight operators (1-5 
vehicles) are non-registered, non-tax paying, and non-
regulated [5]. 

In this research study, we aimed to address the following 
driving questions; what are the essential Key Performance 
Indicators (KPIs) for sustainable freight transport in the 
emerging nations, how sustainable freight transport may be 
evolved in Pakistan and what are the core factors which hinder 
the efficient performance of the freight industry. Also, 
categorization and projection of the factors in specific 
scenario-based impediments is done for the improvement in 
efficient and sustainable freight operations in the country.  

The remaining research study is divided into the following 
sections. Section 2 discusses the pertinent studies from the 
existing literature about sustainable freight transport and the 
current condition of freight industry in Pakistan. In section 3, 
KPIs are discussed which might result in economic growth, 
increased market connectivity, access to the global supply 
chain systems, and societal progress and inclusiveness. 
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Section 4 describes the creation mechanism of the scenario-
based impediments in freight transport. Section 5 highlights 
the categorization and projection of main factors hindering the 
sustainable performance of the freight transport in the country 
and their negative effects are highlighted on impact areas. 
Finally, some of the discussions are made on the highlighted 
factors and impediments, some recommendations are also 
proposed for the improvement of the sustainable freight 
operations in the country. 

II. LITERATURE REVIEW 
In recent days, the boost in the world emerging economies 

is partially because of the improvements and innovations in 
the freight transport sector. Freight transport has been a 
determining factor for the choice of the industries’ locations 
and can be linked with the well-being of the humans [2]. In 
other words, freight transport is one of the inevitable modes 
which fill the gaps between manufacturers, distributors, 
suppliers, retailers, and end users in the supply chain 
management systems.  

Table 2. 
Identified KPIs of each scenario dimension with description 

Research 
Dimension 

KPI Description 

Strategic 
Determinants 

Terminal throughputs Measures taken to improve the efficiency of the cargo terminal apart from physical capacity such 
as; managing domestic and international demand of cargo, contractual arrangements with carriers, 
and competition with other freight terminals etc., 

Cargo terminals 
capacity 

The use of effective tools to enhance the physical capacity of the cargo terminals. 

Government support Government active role in logistics support and policy making. 
Improvement culture Trends in adopting new technological eco-innovation practices. 
Research and 
development initiatives 

Availability of resources for research and development initiatives. 

Fierce competition 
pressure 

Constant pressure from emerging operators to break the monopoly of existing service providers. 

Transshipment share Fair share of multi-modal shipments over total capacity of the freight terminal. 
Labor regulations Putting policies in place to reduce the vulnerability of less skilled labor facing dimmer wages and 

job perspectives. 
Terminal operator type Provision of facilities at terminals designed to handle specific freight types.  
Labor costs Policies for competitive compensation to workers in freight industry to keep them productive and  

Information 
Systems 

Technology integration Integration of latest technologies for multi-modal transit networks to successfully execute freight 
operations domestically and internationally. 

Robust database Sustainable design of the system for handling data, security against data crashes, maintaining data 
for system availability. 

Global sharing and 
database protocols 

Adopting protocols for data sharing meeting standards from high-income or developed countries. 

Location identification 
systems 

Mandatory inclusion of location identification systems in the vehicles for immediate response in 
case of any emergency need. 

Information acquisition Making acquisition of data easy, free and accessible to all for research and development purposes. 
Information processing Design of specialized units for the processing of freight related data. 
Information 
distribution 

Any of the information pertinent to freight transport making available to all stakeholders. 

Information usage Managing internal processes and sharing information with suppliers, customers, and research 
community for better operations. 

Safety information and 
warning 
announcements 

Technological monitoring of any unplanned incidents beforehand and identification of corrective 
actions. 

Infrastructure 
Management 
Systems 

Routing Routing decisions based on minimum time, cost, number of tolls and emission considering layout 
of slopes and consumption. 

Traffic management 
and congestion 
avoidance 

Advance traveler information system integration for well-informed decisions to avoid traffic 
congestions. 

Parking space 
management 

Parking demand control strategies to assess parking needs for freight and commercial related 
services in mitigating these needs. 

Speed management 
strategies 

Framework for the safety and mobility of all road-users in the context of specific road conditions. 

Traffic incident 
management 

Putting planned and coordinated program to assess, detect, respond to, and remove all traffic 
incidents as soon as possible to restore the normality of traffic operations. 

Asset management The application of asset management principles to optimize performance and cost-effectiveness 
basing decisions on information and goal-oriented outcomes. 

Agency coordination Better coordination between different stakeholders to improve multi-modal environment friendly 
solutions achieved through transnational cooperation. 

En-route pavement 
condition information 

Real-time information pertinent to en-route pavement conditions which might affect the overall 
movement of the freight in the region.  

City Logistics Infrastructure and 
equipment safety 

Minimum likelihood of accidents involving human lives and infrastructure per percentage 
operations. 

Intermodal integration Correct percentage of intermodal allocation based on demand responsiveness. 
Accessibility to freight 
terminals 

Ensuring that all logistics companies have fair and equal access to the freight terminals. 

Urban space planning Improving livability by reducing freight vehicle conflicts with other users.  
Institutional complexity Keeping interchange procedures easy and fair avoiding unnecessary institutional complexity 

levels.  
 



IPTEK Journal of Proceedings Series No. (5) (2020), ISSN (2354-6026) 3 
The 8th International Conference on Transportation & Logistics (T-LOG 2020) 
Surabaya September 6th-7th 2020, Universitas Internasional Semen Indonesia (UISI), Gresik, Indonesia 

Table 3. 
Identified key indicators with their characteristics 

Sr. 
No. 

Key indicator Characteristics 

1 Innovation acceptance Acceptance of new technological 
models [44] 

2 Information sharing Relational norms of information 
sharing in marketing [44]  

3 Industrialization Gross domestic product and economic 
condition of the country [45]  

4 Cargo segregation Freight volume division data and 
cargo handling at terminals [46] 

5 Research and 
development 

Trends and practices of research and 
development output [47] 

6 Political framework Political stability index data [49-49] 
7 Logistics 

competitiveness 
Global logistics performance index 
data [50] 

8 Security concerns Infrastructure investments safety and 
cybercrime data [51] 

9 E-commerce Retails net sales in Pakistan [45]  
10 Compensation 

mechanism 
Tracking and tracing mechanism of 
shipments and compensation surety 
[52] 

11 Government 
seriousness 

Government investment policies and 
trends [53] 

12 Technological 
advances 

Annual patent registration data of 
Pakistan [54] 

13 International 
shipments 

International shipments index score  

14 Infrastructure index Infrastructure index data [55] 
15 Urban space planning Urban development trends of 

megacities [55] 
16 Timeliness Delivery time score data [55] 

 
In the physical distribution systems, it ensures the transport 

of goods and materials from one location to the other. With 
all these positive gains, some negative impacts are also arising 
from the development and complexities of the freight 
transport system [6]. There is an urgent need for the careful 
planning and mitigation of the challenges undermining the 
efficient and sustainable operations in the freight industry. 

One of the very common practice to plan and mitigate the 
negative externalities pertinent to freight transport include 
reduction in operational costs and improving the profitability 
margin [1]. A lot of attention has been given to the reduction 
in the internal costs such as fuel costs, driver’s remunerations, 
and maintenance charges. This approach is quite common and 
one of the conventional techniques that is widely adopted in 
the freight industry [7]–[9]. In recent years, the increased 
concerns of environmental sustainability have pulled together 
the researchers, government bodies and industry stakeholder 
in investigating the new and innovative approaches for 
optimizing freight operations. For the reduction of operating 
costs and environmental concerns, the introduction of 
multimodal, intermodal, and co-modal freight transit 
networks was thought to be one of the strategies adopted [10]. 
These measures can provide partial relief from the negative 
externalities caused by the freight transport and still much 
more is needed to be accomplished.     

Sustainable development as defined by Keeble et al. [11] 
is, “development that meets the needs of the present without 
compromising the ability of future generations to meet 
theirs”. This concept of sustainability if incorporated in 
freight transport systems, it can be implied that sustainable 
freight transport incorporates the strategic, transparent 
integration of an organization to achieve its economic, 
accessibility, environmental and social goals by 
systematically coordinating between intra- and inter-
organizational business for the improvement and 

enhancement of long-term sustainable transit objectives [2]. 
The sustainability in the freight industry can be said to control 
the economic, social, demographic, strategic and 
environmental megatrends. It must be based on innovative, 
new, safe, high-quality, and easily accessible principles. In 
other words, sustainable freight transport must in-calculate 
economically viable, ecologically safe, environmentally 
harmless dimensions and should positively contribute to the 
regional, national, and international sustainable development 
goals [12].           

Sustainable freight transport represents an important and 
significant challenge in modern transit systems which have 
direct implications to the technical, operational, strategic, and 
political perspectives in the designing and implementations of 
the interventions for improved efficiency and performance of 
the system [13]. Because of the uncertainty of the challenges, 
it is difficult to assess and quantify the impacts which are of 
non-trivial importance in freight operations. 

Many of the researchers attempted to identify different 
perceptions of sustainability in freight transport. Kijewska 
and Jedliński [14] tried to conceptualize the scheme of 
durability policies for sustainable freight operations. They 
inferred that over the time many of the policies have been 
abandoned right after their introduction and proposed that the 
inclusive approach to include the concerns of all the relevant 
stakeholder’s is a key to success. Vierth et al. [15] performed 
the ex-post analysis on the impacts of heavier and longer 
vehicles in Sweden and reported that this policy does not 
imply any of the discernable effect on modal split. 

For driving the concept of sustainability in freight transport 
requires the inclusion of the technical innovations. The 
inclusion of technological innovations has the potential to 
simultaneously improve the economic productivity, improve 
connectivity, and reduce the negative externalities. However, 
these substantial initiatives might be hampered by factors 
pertinent to financial conditions, acceptability perspectives, 
and managerial decision making. An in-depth analysis of 
these challenges is imperative to overcome them and pro-
actively engage stakeholders to achieve sustainability [5]. 
However, to accurately identify country-specific challenges 
facing freight industry for technological innovations remains 
a main concern for many organization’s managements.      

Specially the identification of the factors in freight 
transport which might boost the economic growth, improve 
market connectivity, ease the access to the global supply chain 

 
Figure 1. Conception of Scenarios-based impediments for sustainable 
freight transport. 
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systems and social development are still lacking in the 
literature. To the best of the author’s knowledge, there has not 
been conducted any study to highlight these factors which 
undermine the performance of freight transport in Pakistan. 
This research study defines the main factors which are 
deemed important to assess the performance of the freight 
transport systems in terms of its sustainability perspective. 
The KPIs are identified to boost the economic growth, market 
connectivity, access to the global supply chain systems and 
societal inclusive development. This research study is sought 
to address the solutions for the following challenges of: 
a. Identifying factors to boost economic development 
b. Mapping indicators for improved market connectivity 
c. Role of strategic planning and stakeholders’ feedback for 

sustainable development of freight operations 
d. Recognizing indices to promote cross border supply chain 

systems 
e. Classification and categorization of the identified factors 

and projecting their negative effects on impact areas 
f. Conception of the scenario-based impediments for 

understanding the principles of sustainability for policy 
makers, scholars in academia, and professionals for the 
development of sustainable freight transit operations. 

It is worth mentioning that Pakistan’s freight transport 
system can gain exponential progress in terms of 
sustainability because of the presence of the landlocked 
countries in the west and big markets of India and China on 
its sides. However, there is a need to seek the solutions of the 
above-mentioned challenges. The following section will 
highlight the present condition of the freight transport in the 
country.    

A. Freight Transport in Pakistan 
Until 1970s, Pakistan rail was one of the main modes of 

freight transport which shared a great amount (73%) of the 
total freight in the country. However, in the recent decades, 
the inclinations of the government shifted towards road 
transport and the fleet shared by rail transport dropped to a 
minimal of 4%. In the previous decade, from 2005-2010, the 
budgetary allocation to rail transport was 45.5 billion PKR. 
However, the investments in the national highways stood at 
155 billion PKR [16]. This accounts for almost 29.35% of the 
budget allocated to the road infrastructures. Because of this 
deteriorated condition, Pakistan Railway takes around 21 to 
28 days for delivering freight for a distance over 1,800 KMs, 

which is around 4-7 times more than the time required in the 
US and China [4].  

The main freight hubs and their distances are shown in 
Table 1. The average distance between any of the two 
business hubs is more than 1000 KMs, which implies that rail 
transport is the most economical and sustainable freight 
transit option over longer distances as compared to any other 
freight transport modes.  
The LPI of Pakistan is 2.5, which is less than many of the 
emerging economies such as Vietnam, Thailand, India, 
Brazil, and Argentina. The average cost of transportation is 
even above 30% of the delivered product [17]. In Pakistan, 
transport sector accounts for 5.39% of the employment and 
10% of the Gross Domestic Product (GDP). The freight 
transport sector consumes around 35% of the annual energy 
and its share to the Gross Capital Formation (GCF) stand at 
11.5% [4].  

As the main freight fleet is trucking sector (96%) and only 
minimal (4%) is constituted by rail transport. However, 
unfortunately, the trucking sector is very un-regulated and un-
organized [5]. Trucking sector is very informal and the actual 
statistics about the operations are difficult to calculate. 
Different studies predict different proportions and figures 
about the operational trucks. For example, a study in 2011 
indicated that there were 223,152 registered trucks in the 
freight fleet. However, the estimates of the Government of 
Pakistan revealed that there were only 93% of these trucks are 
operational, rest 7% are not-operational due to their 
deteriorated and poor working conditions. Another study 
claimed that there were 293,000 commercial cargo trucks in 
the country which are part of the fleet [4]. This discrepancy 
and inconsistency in the actual numbers depict the fact that 
the trucking sector is very informal and very little attention 
has been given to the freight sector by government with 
almost non-existent research policies and trends in the 
country. In the recent decades, Pakistan has been experiencing 
poor markets due to its inefficient and un-sustainable freight 
operations which is costing around 30 – 40% in the form of 
agricultural waste due to poor, outdated, and inefficiently 
equipped freight transport sector [18]. 

The Central Asian Republic states are rich in terms of main 
energy supplies in the world. The anticipated energy 
consumption markets for those states are India and China. The 
geostrategic positioning of the country makes it an essential 
corridor if energy must be passed to these two giant 

Table 4. 
Negative projections of identified indicators on impact areas 

Impact Areas Negative Projections 

Public 
Disinclination of information sharing among stakeholders 
Social system stability 
Lower reliance on E-commerce 

Technological advancements 
Reluctance in innovative technology acceptance 
Growing cybercrime concerns and incidents 
Less focus on technical resource management 

Economic growth 
Poor economic condition and prosperity perspectives  
Reliability and surety of products quality and services 
Barriers to compete with international market 

Infrastructure building 

Non-regulated and non-registered fleet in the country  
Poor investment initiatives for the revival of rail transport 
Absence of technological oriented trainings of stakeholders 
Poor asset management system for efficient operations 

Stakeholders 
Political & religious upheaval and demonstrations in the country  
Forcefully detaining logistics infrastructure as barrier against demonstrations to block protests 
Lack of experts’ opinion in policy making and investment schemes 
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economies. Further, the reach of China, which emerged as a 
major exporter, to the middle east is not possible 
economically without the support of the country. This agrees 
on the argument that Pakistan is a main freight corridor by 
virtue of its strategic location. With the help of improved 
freight transit operations, both at ports and through the 
country, Pakistan can gain exponentially by providing key 
access to the Indian Ocean and Persian Gulf.  

Despite of the enormous capacity of revenue collection, less 
than 1% of the allocated budget is spent on the research and 
institutional capacity building of freight transport sector in the 
country [19]. This is the major reason that country still lacks 
technical capacity and has to rely upon the foreign assistance 
for the formulation of any policies and technical programs 
pertinent to freight transport.              

III. KPIS FOR SUSTAINABLE FREIGHT TRANSPORT 
Sustainable freight transport has gained much attention in 

the recent decades. The current technical and scientific 
discussion on sustainable freight transportation is mainly 
defined based on performance evaluation monitoring which 
mainly focuses on a set of defined parameters, known as Key 
Performance Indicators (KPIs) [20]. Monitoring and 
assessment of any business usually requires the establishment 
of different measurement and evaluation approaches, where 
system of KPIs can be an appropriate tool for performance 
assessment, operational control and organizational decision 
making for improved efficiency and sustainability of the 
systems [21]. 

Mostly, sustainability in transport and freight systems is 
defined for a variety of economic, social, environmental, 
accessibility, and mobility system performances. The 
economic domain revolves around the affordability for all, 
efficient movement of goods and people at cheaper fares, self-
sufficiency of local transit systems, and economic sustenance 
of the system against societal vulnerabilities [21]–[24]. The 
social domain includes, consistency with human health and 
safety, input from different levels of government and society, 
promotion of social interactions and social equity, and access 
to the basic needs of all individuals [25]. The environmental 
domain stresses on the reduction of emissions, minimize 
consumptions, maximize land efficiency, minimize impacts 
on ecological systems, and limiting transport system related 
waste and noise pollution [26]–[28]. The accessibility domain 

of sustainability involve reduction in average travel time and 
travel costs, increased satisfaction of the population non-
work-related commuting trips, and it affects both on social 
and economic domains [22], [29]. However, mobility system 
performance domain includes, safety and security, intermodal 
connectivity, system resilience, and active mobility options. 
There are numerous research studies on each domain and they 
usually focus on the operational side of freight transport 
sustainability [21], [30], [31]. However, this research study 
highlights KPIs relevant to planning and infrastructural 
domains of sustainability.     

Most of the KPIs are generally relevant to the operational 
side of the freight transport, neglecting the Strategic 
Determinants (SD), Information Systems (IS), Infrastructure 
Management Systems (IMS), and City Logistics (CL). The 
current research study is aimed at focusing on different sets of 
KPIs which will emphasize the sustainable perspectives of the 
freight transport systems. 

Strategic Determinants (SD) refer to the strategic planning 
factors that maps the progress and evaluation of an enterprise 
in the public and private sector [32]. A turbulent strategic 
planning is an effective tool to assess the flexibility of an 
organization to adopt to rapidly changing, uncertain and 
challenging environments [33]. An efficient freight transport 
system is considered as a life wire for any nation’s economic 
boost, global connectivity, and societal development (quality 
of life). The strategic determinants include the decisions about 
which system to use, based on factors of land cost, available 
technology, labor productivity and experiences of the 
economies [34].     

According to [35], Information Systems (IS) include the 
data which is pertinent to the economic phenomena and can 
be used for the planning processes in decision making. In 
these modern times, the actual processing of the information 
is deemed increasingly important for the management and 
operation of freight transport. The role of the information 
systems not only include operations within the company but 
entwinning all departments, subsidiaries, divisions and 
affiliates and employees, regarded as the nervous system of 
the freight industry [36]. Limited access to the information 
sharing does not only restrict the freight operations in the 
market, but without proper information sharing, freight 
industry does not arise and cannot sustain. Effective 
information systems allow freight industry to gather the 
knowledge of ongoing trends and needs in the society and 
market, helping how to plan processes and actions. Finally, 
this “Nervous System” can allow the freight operators to 
reach the recipients of their products or services, allowing 
their businesses to grow, arise, and flourish as per recent 
market demands [37]. 

Infrastructure Management Systems (IMS) play a vital role 
in regional and global freight connectivity. The scope of IMS 
is not only restricted to the highway traffic, it includes arterial 
and freeway management systems, transit management 
systems, incidents management systems, and multi-modal 
integration systems [38]. Many of the developed nations have 
been using these systems for freight operations controlling. 
For example, California Freeway Management System 
processes the real-time data for controlling and monitoring 
freeway traffic [39]. Transit management systems incorporate 
the real-time position, satisfaction security and safety of the 
travelers and goods. It deals with improved mobility, service 
reliability, and response to the disrupted freight operations. 

 
Figure 2. Key factors, impact areas and scenario-fields for sustainable 
freight transport. 
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Transit management systems allow customers to get real-time 
information about dispatched product or services integrated 
with automatic vehicle location systems. Incident 
management systems are quite significant dimension in 
sustainable freight operations [38]. According to an 
estimation, around 1.2 million people die on roads each year 
apart from costing around 30 billion USD. The forecasts 
predict that road fatalities due to unexpected events will be 
fifth foremost reason of death along with financial losses in 
2030 [40]. Incident management systems encompasses many 
sub-systems such as roadway incident management systems, 
incident detection systems, cyber physical systems, and 
decision support systems for real-time data collection and 
management in case of accidents [38]. The detailed discussion 
about sub-systems will go beyond the scope of this research 
study. Multi-modal integration systems assist the 
amalgamation of different transit modes on both ends of 
manufacturing processes and end user’s delivery systems 
using technology assimilating real-time data and information. 
It may include timely dispatching the right-sized vehicle 
keeping a good balance between supply-demand mechanisms. 
This system is quite effective for freight container 
transshipments at container centers for operations cost 
reduction [41]. 

City logistics is an important domain in urban freight 
operations or logistics. It encompasses the interdependencies 
between logistics systems, public welfare, and public 
administration of logistics operations [42]. The idea of city 
logistics emerged recently with major goals to assess the 
performance of urban freight and devise policies or methods 
to optimize the overall performance pertinent to urban freight 
transport. The very basic concept of city logistics or this 
school of thought emerged from Japan, The Netherlands, and 
Australia but now it has its adherents throughout the world 
[8]. It broadly includes the methods or techniques of traffic 
simulations and demand modeling for reducing negative 
menaces of economic, social, efficiency and environmental 
concerns. According to Eiichi et al., [43], the city logistics can 
be defined as; “the process for totally optimizing the logistics 
and transport activities by private companies in urban areas 
while considering the traffic environment, traffic congestion 
and energy consumption within the framework of a market 
economy.” 

Based on the extensive literature review and the best 
knowledge of the authors, some of the KPIs are identified 
pertinent to each domain (SD, IS, IMS, and CL) of freight 
transport. Establishment of the proper policy measures 
relevant to each indicator are expected to produce positive 
externalities or outcomes for efficient and sustainable freight 
operations, especially in the developing nations. These KPIs 
are conveniently divided into each dimension or category as 
shown in Table 2. 

IV. SCENARIO ANALYSIS ON SUSTAINABLE 
FREIGHT TRANSPORT 

The creation of the scenarios is based on the extensive 
literature review and the knowledge of the authors of 
sustainable freight transport systems. The role of the key 
stakeholders and core factors, which are used as descriptive 
features are anticipated and incorporated as negative 
projections in each scenario-based impediment for 
sustainable freight transport systems. The projections are 

utilized in the formation of different scenarios which strictly 
adhere to the methodological considerations (extensive 
literature review and existing knowledge) and these 
projections are supported by the relevant literature studies. 
The chronological sequence of the adopted methodology 
which basis the conception and creation of these scenario-
based impediments is manifested in the Figure 1. 

The creation of the scenarios is based on the highest 
dependency of the negative projections of the defined key 
factors pertinent to sustainable freight transportation. The 
directly relevant impact areas such as; economic growth, 
public, technological advances, infrastructure building, and 
inputs from stake-holders are defined with these definite 
factors. However, the interdependency analysis of the 
negative projects of the defined factors was assessed and 
evaluated for each specific scenario-based impediment. Based 
on the categorization of the factors, the following final 
scenario-based impediments are established; Strategic 
Determinants (SD), Information Systems (IS), Infrastructure 
Management Systems (IMS) and City Logistics (CL). The 
detailed key indicators and their impact areas are discussed in 
the next section (section 5).    

V. KEY INDICATORS AND IMPACT AREAS 
There are different perspectives and perceptions about 

indicators. Indicators can reflect various levels of decision 
making, physical impacts, economic impacts, environmental 
impacts, and responses. However, many of the indicators can 
be best evaluated based on their characteristics and relative 
indicator systems. Each of the key factor shown in Table 3 is 
related with its most important characteristics which hinders 
the sustainability in the freight operations. These carefully 
evaluated key factors are ranging from technological 
innovations, social interactions, logistics market 
competitiveness and socio-economic diversity. The 
interdependency analysis of key factors with their 
characteristics is shown in Table 3. 

It is very necessary and imperative to highlight the negative 
projections of each identified key factor on subsequent impact 
areas, which are deemed important for sustainable 
development of freight transportation. Also, it is important to 
mention that these impact areas are selected based on the 
direct relevance of indicators’ projection. The negative 
projection of the identified key factors and their impact areas 
are highlighted in Table 4. The details of the identified key 
factor with their impact areas are shown in Figure 2. 

VI. DISCUSSIONS AND CONCLUSIONS 
This study was aimed at highlighting the key performance 

indicators which can be used as guidelines for economic 
growth, market connectivity, and access to the global supply 
chain systems of sustainable freight transport systems in the 
emerging economies. As a case study, the identification of the 
core factors which project negative effects on the sustainable 
freight transit operations in Pakistan are evaluated and 
discussed. Furthermore, each of the key factor was 
categorized and linked with specific scenario-based 
impediments of Strategic Determinants (SD), Information 
Systems (IS), Infrastructure Management Systems (IMS) and 
City Logistics (CL). The role of each of the defined key factor 
was much important and crucial for its quantification on the 
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impact areas of these specific impediments. It is imperative to 
mention that the role of the government is very much crucial 
for the up gradation of the freight operations and they must 
undergo an extra mile to achieve the far-reaching milestones 
in the freight industry. The involvement of the technical 
personnel from academia and industry, along with the 
feedback from the stakeholder’s is much inevitable for the 
formulation and design of efficient and sustainable freight 
transit policies.  

There is an urgent need of devising Standard Operating 
Procedures (SOPs) for the quality control of vehicles and 
drivers on road. The most important of all, the government 
must seek the expertise of the professional for the revival and 
upgradation of the rail transport sector. As there is no doubt, 
rail transport is one of the safest and most economical freight 
transit mode for hauling over long distances [56]. The 
regulation, organization, registration, and taxation of the 
trivial small-scaled trucking sectors must be brought into the 
national exchequer for check and balance and effective policy 
design. The modernization of the trucking sector is a pre-
requisite if the country is looking upon as a regional hub for 
expanded international trade in Indian and Persian Ocean. In 
return, it can boost the efficient and sustainable freight 
operations in the country. Infrastructure investments must 
comply with the technical feasibilities formulated and 
presented by the professional bodies instead of political 
inclinations. External consultants or regulatory body must be 
put in place to ensure the strict compliance of the designed 
guidelines and SOPs in the freight companies and heavy 
penalties must be sanctioned on those who show little or no-
compliance with policy guidelines. 

Along with the integration of the freight operations of 
Pakistan with the international freight operations, the geo-
strategic position of the country dictates that it can emerge as 
a regional hub for the connectivity of Central Asian States, 
India, and China. However, the extended facilities at the ports, 
ease in cross-border regulations, and better connectivity of 
resourceful rail network in the country will serve as key to 
step-forward sustainable freight transport in the region.     
However, it is important to mention that the validity of the 
negative projections of the defined indicators must be treated 
very carefully. There is a possibility that different authors may 
not possess the same projections background as of authors and 
propose different interdependency analysis for the conception 
and formulation of specific scenario-based impediments. In 
addition, the scope and consolidation of the idea for this 
specific study is restricted to the identification of the factors 
which are in association and relevance to the geo-political 
situations in Pakistan specifically and emerging economies 
generally, which are central to the sustainable freight transit 
operations. 

In the future studies, these projections and scenarios-based 
impediments would be better validated by expert surveys (i.e., 
questionnaire surveys) or a Delphi-analysis would be 
conducted. Inclusion of more factors and their projections 
might be evaluated for the assessment and evaluation of 
sustainable freight transport in the country to derive their 
implications on economic growth and policy formulation. An 
extended and detailed study might be conducted to propose 
effective and operative technical solutions keeping in view of 
the contextual scenarios proposed in this study for sustainable 
freight operations in Pakistan.                          
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