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1. Introduction
Green logistics is the main part of green supply chain 
management as it connects every member of the supply 
chain (Liu et al., 2018). Logistics is the process by 
which the movement, materials` storage, inventory, and 
associated flows of information are managed strategically 
in such a way that order fulfilment is carried out cost-
effectively in an organization (Drews & Sagawe, 2014). 
Logistics is considered the main element of economic 
growth across the globe (Yingfei et al., 2022). With 
the rapid growth of the economy, logistic operations 
are required to be efficient when there is the question 
of accommodating growth. The advent of information 
technology (IT) has transformed the roles of supply chains 
in logistics companies. This is because information and 
communication technology (ICT) is considered the critical 
factor that influences the process of modern logistics 
firms and increases their efficiency in service provision 
(Kechil et al., 2022). The corporate sector`s operation 
has been permanently changed by the advent of modern 
technological developments, and the logistics service 
sector is a special case in this scenario (Nour, 2022). It 
is an essential function of freight transport that provides 
access to materials and goods by using major import 
and export distribution channels (Chatti, 2021a). Logistic 
activity plays a major role in polluting the environment 
specifically in the sector of road transport and its effects 
will be catastrophic for the quality of the environment if 

the average temperature of this planet increases by 2°C 
(Chatti, 2021a; Santos, 2017). Any attempt that is made 
to the minimization of environmental impact caused by 
logistic activity is referred to as green logistics (Baxter, 
2022). Green logistics is also called eco-logistics, it 
stresses ecological efficiency and sustainability (Baxter, 
2022).

The literature associated with logistics, operations, 
environmental considerations, and sustainability are 
the points of interest for researchers and academicians; 
in this regard, firms have increased their focus to 
make efforts so that they can minimize the risk and 
sustain a firm`s competitive position (Pazirandeh & 
Jafari, 2013). Companies that use ICTs in logistics 
and transportation services take green initiatives in 
their external collaborations, internal management, 
collaboration with customers, distribution strategies, 
packaging management, warehousing, execution of 
transportation, reverse logistics, and green building 
(Chan et al., 1997). The logistics sector has seen a 
lot of technological advancement in the previous ten 
years in terms of global positioning system (GPS) 
(Macaulay et al., 2020; Shaikh, 2023), general packet 
radio service (GPRS) (Goh & Fraser, 2011), and radio 
frequency identification (RFID) (Goh & Fraser, 2011; 
Macaulay et al., 2020; Nour, 2022; Perego et al., 2011; 
Shee et al., 2021; Wang et al., 2015), cloud computing 
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(Trappey et al., 2017), wireless sensor network (WSN) 
(Trappey et al., 2017) are used for the enhancement of 
decision supports and traceability in logistics process; at 
the same time flexibility, accuracy and real-time speed 
also increases (Trappey et al., 2017). Companies are 
operating very efficiently by using ICTs (Goh & Fraser, 
2011). Moreover, Jovanovi and Olovi (2017) reported 
the use of electronic data interchange (EDI), logistics 
information system (LIS), internet of Things (IoT), 
and big data in the logistics sector for its performance 
improvement (Jovanovi & Olovi, 2017). GPS technology 
enables logistics companies to develop mobile 
solutions to monitor and control their manpower and 
fleet vehicles (Shaikh, 2023). GPRS is fundamentally 
a packet-switching technology by which the data is 
transferred through mobile networks in a convenient 
way (BasuMallick, 2022). RFID facilitates managers in 
tracking and managing assets and products throughout 
the supply chain; RFID tags and scanning machines have 
the potential to improve material handling (receiving, 
issuance, and dispatch) in the company (Maplesden, 
2022).

According to Dey et al. (2011), little research has been 
conducted to highlight the logistics` role and importance 
as a step of the organization toward sustainability. The 
logistics function is needed to play a notable role when 
a firm takes a step towards the implementation of a 
sustainability strategy in the operations of the supply 
chain because the whole scenario of sustainability, 
carbon footprint is the main point and it is closely 
associated with logistics operation (Dey et al., 2011). 
It was reported that ICT has a positive impact on the 
environment. Wang et al. (2015) showed the problem of 
CO2 emission is efficiently mitigated by the use of ICTs 
in logistics operations i.e. freight transport. According 
to case studies based on three grocery retailers from 
the United Kingdom, it was indicated that ICTs minimize 
CO2 emissions by minimizing the consumption of 
energy; thus it was highlighted that ICTs contribute to 
environmental protection (Wang et al., 2015). In this 
way, logistics operations can be optimized in transport 
companies through the adoption of ICTs, environmental 
damage can be reduced by freight transport companies 
because the freight transport sector contributes 6% of 
atmospheric pollution (Chatti, 2021a). According to 
Champion (2021), green logistics has three benefits if 
implemented; it reduces the emission of harmful gases, 
it reduces the plastic waste used in packaging, increases 
the awareness of customers, and it makes the brand 
reputation stronger (Champion, 2021).

As the population on this planet increases, the probability 
of environmental damage inclines, and in that situation 
strategies to sustain the environment are necessary to 
be implemented. In this regard, the present review was 
conducted to highlight the impact of ICT services on the 
logistics performance of companies. The motivation for 
the present review was the environmental concern and 
at the same time, the contribution of ICT applications 
in helping companies to save the environment. The 
present review provides a detailed review of how ICT 
services can increase logistics performance with less 
environmental damage.

2. Purpose of Research

With the advent of effective applications of ICT, things have 
become easy to manage and monitor., CO2 emissions 
have been an issue of concern for the corporate and 
academic world and the logistics sector greatly contributes 
to CO2 emissions. Therefore, the present research aims 
to highlight the role of information and communication 
technology in increasing the performance of sustainable 
logistics. This research also includes a review based on 
the optimization of vehicle usage and how ICT helps in 
the minimization of CO2 emissions in the context of the 
logistics sector.

3. Research Methodology
When it is to provide insightful information on a scholarly 
topic, a literature review effectively helps researchers 
analyze the available research on the topic (Jahan 
et al., 2016). The present research paper is based on 
the narrative review. The author of the present research 
mainly discussed the findings of the research papers 
published in peer-reviewed journals. The present review 
focused on the published research papers regardless of 
their publication year. Therefore, no range of time was 
followed to select the research papers.

4. Minimizing Fuel Consumption and CO2 
Emission

The operations of logistics on a global scale have 
developed a significant threat to the beauty of the 
environment in terms of climate change, air quality, 
emissions of carbon and greenhouse gases (Yu et al., 
2018; Khan et al., 2020). The strategy of the corporate 
sector has been towards cost reduction and maximization 
of sales but the increasing concerns on certain problems 
like global warming, limitation of resources, and 
greenhouse gases (GHGs) have increased the focus of 
firms to consider sustainability into their strategic planning 
(Dey et al., 2011). Shee et al. indicated that the use of 
ICTs and the capability of IT are positively associated with 
smart logistics. The smart logistics that are technology-
enabled are positively associated with the environment, 
by which economic and social performance is affected 
in turn (Shee et al., 2021). Yu, Abdul, and Khan (2018) 
reported a negative association of green logistics with 
carbon emissions and in this way, green logistics promote 
economic and environmental sustainability (Yu et al., 
2018). Mohsin et al. (2022) also found a significant 
association among the factors i.e. environment, green 
logistics, and economic growth; they concluded that the 
poor quality of logistics` infrastructure, service quality of 
logistics and cargo transportation timeliness consume a 
greater quantity of fossil fuels and therefore cause an 
increased carbon emissions which negatively impacts 
human health and the environment of the planet (Mohsin 
et al., 2022).

CO2 emissions are estimated to increase by 60% in 2050 
from transportation activities and it will be 160% only from 
freight transport on the planet if no further actions are 
taken to protect the environment (Liu et al., 2018). The 
general use of ICTs (mobile phone networks, telephone 
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usage, and internet usage) was reported to be associated 
positively with CO2 emissions (Alataş, 2021; Asongu 
et al., 2019; Avom et al., 2020; Su et al., 2021). The 
use of ICTs contributes to 2% of global CO2 emissions 
(Mingay, 2007). At the same time, if ICTs are used after 
their integration with transportation entities, they have 
the potential to minimize CO2 emissions. Air pollution 
and road congestion are the major problems in big cities 
(Bates, Friday, Allen, Cherrett, et al., 2018). It has been 
estimated that one truck leaves as much carbon footprint 
in the environment as 14 people do in one year; which is 
equal to 223 tons of CO2; moreover, the transportation 
sector contributes 26% of the carbon footprint (Sporrer, 
2021). However, more efficient vehicles and alternative 
fuels were used to a greater extent at the beginning of 
the 21st century so that carbon emissions caused by road 
transport could be minimized (Isaksson, 2012, p.3). Liu 
et al. (2019) developed an Internet of Things-enabled 
status-sensing model for logistics vehicles. The model 
works on the strategy of dynamic optimization that is 
driven by real-time information collected by the IoT. Liu 
indicated that the model contributed to the minimization 
of fuel consumption and logistics costs, and it also helped 
in improving the utilization rate of vehicles and achieving 
high efficiency in the provision of logistics services (Liu 
et al., 2019). According to the perception of companies, 
cost saving is a main challenge and they work very hard to 
minimize costs by minimizing fuel consumption (Isaksson, 
2012). The literature review indicates that there is an 
association between cloud operating systems (CLS), 
environmental protection, and sustainable development; 
moreover, it also indicates that cloud technology reduces 
fuel consumption and so carbon emissions while travelling 
around (Chen et al., 2019; Mahmood & Mann, 2015). 
Kechil et al. (2022) researched how the implementation 

of IT influences the logistics firms` performance in terms 
of customer service, safety and security, tracking, and 
integration of information at Shah Alam Selangor. In their 
research, they found that fuel management was on the 
fourth highest service rank among the benefits of ICT 
services used by logistics firms (Kechil et al., 2022). 
Bates et al. (2018) explained a three-tier ICT platform 
as given in Figure 1 which provided a vision by which 
spatial modelling and optimization, data sciences, data 
visualization and communication, information systems, 
and software engineering can enable sustainable and 
smart last mile logistics. This collaboration is fundamental 
when it is about developing a platform which can 
significantly reduce carbon emissions caused by logistics 
and transport.

Cano, Gomez, and Cotes (2021) indicated that the 
application of ICT i.e. transportation management 
system (TMS) influences the CO2 reduction in the 
distribution networks by bringing the improvement in 
driving behaviour, optimization of routes, the load level 
of vehicles (Cano et al., 2021). Chatti (2021) indicated 
that ICTs and local freight transportation have a negative 
impact on CO2 emissions; she further indicated that 
environmental damage can be minimized by 2.36 per 
cent if the interaction between mobile phone subscription 
and inland freight transport is improved by 10 per cent. 
Moreover, if the interaction between internet users and 
inland freight transport is improved by 10%, the pollution 
would decrease by 1.27%. Chatti further revealed that by 
increasing telephone landlines by 10%, the CO2 emission 
can be reduced by 3.02% (Chatti, 2021b). Kwakwa, Adjei-
Mantey, and Adusah-Poku (2022) researched to support 
the argument that the use of ICT in the transportation 
sector influences CO2 emissions. They analyzed the 

﻿

Figure 1: An overview of the platform that brought data sources together and enabled decision support at last-mile logistics (Source: 
(Bates, Friday, Allen, Mcleod, et al., 2018)).
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impact of the transportation sector on CO2 emissions 
in South Africa. They conducted regression analysis on 
the data from 1989 to 2018 and the results indicated the 
positive association of mobile adoption, telephone, and 
internet usage with CO2. On the other hand, transportation 
services helped to reduce it. Moreover, results also 
revealed a direct association between CO2 emissions 
and the use of ICT in the transportation sector (Kwakwa 
et al., 2022). The direct positive association between 
ICT solutions and reduction in CO2 emissions was also 
confirmed by Wang et al. (2015); they indicated that there 
are further opportunities to reduce CO2 emissions but they 
are perceived to lie beyond the reach of the network of 
retailers` distribution. The opportunities are under-utilized 
because of the complex collaborative ICT services and 
the reluctance of retailers to share the information in the 
market (Wang et al., 2015). Karaduman et al. (2020) also 
reported a positive and significant association between 
the performance of logistics and CO2 emissions in Balkan 
countries (Karaduman et al., 2020).

5. Optimization of Vehicle Usage
An important function of various organizations is 
represented by Logistics whether it is manufacturing, 
service, private or public. The competition before 
globalization was limited to a country but with globalization 
it is just not limited to a country but it includes the whole 
world. This is the reason, logistics has become supremely 
important in international business and also an essential 
element in the development of countries in the previous 
ten years (Karaduman et al., 2020). It is highly required 
for the distribution and logistics systems to go for the 
optimization of cargo vehicle`s capacity, operational 
error elimination, and maximization of performance by 
guaranteeing distribution routes; moreover, they help 
in the reduction of costs, optimization of delivery times 
and delays, and pollution reduction (Micheli et al., 
2020; Trappey et al., 2017). ICT can potentially help in 
computerized routing, vehicle telematics systems and 
vehicle scheduling (Bates, Friday, Allen, Mcleod, et al., 
2018; Evangelista et al., 2018). Liu et al (2019) indicated 
that the utilization rate of vehicles is improved by using 

a dynamic optimization strategy based on the real-time 
information collected through IoT technology; it not only 
enhances the utilization rate of the vehicles but helps 
to reduce the cost, consumption of fuel, and quantity of 
utilized vehicles as well along with the provision of optimal 
routing of vehicles. Optimal routing is quite a beneficial 
aspect of technology by which the logistics` service 
efficiency is ensured (Liu et al., 2019). Applications of IoT 
were discussed by Macaulay et al. (2020) for asset and 
fleet management; as per the discussed IoT application, 
the status (idle or in operation) of ULD, truck, or container 
could be monitored closely by sensors. Then the data 
is transmitted for the optimal utilization of the asset. 
The capacity of each load is measured and insights 
are provided for non-utilized capacities on the several 
routes. The central dashboard then identifies non-utilized 
capacity along regular routes and suggests the optimal 
routes; in this way, fleet efficiency is enhanced, fuel 
economy is improved and deadhead miles (almost 10% 
of truck miles) are reduced (Macaulay et al., 2020). In 
this way, the less combustion of fuel leads to less carbon 
footprint and it can be controlled efficiently.

6. Conclusion
ICT has brought drastic innovation to the logistics sector by 
reducing fuel consumption and enhancing traceability and 
performance. IoT devices have increased the live route 
monitoring of vehicles. The companies have developed 
dashboards to monitor the vehicles and their routes as 
well, which has significantly improved the performance of 
the logistics sector. Since the vehicles are optimally used, 
their fuel consumption also gets optimized, and most 
importantly, CO2 emissions and emissions of greenhouse 
gases are minimized. In this regard, the role of ICT is 
greater in the logistics sector and thus makes logistics 
greener.
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