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	       ABSTRACT
This article discusses the major challenges related to greenhouse gas (GHG) emissions 
in the electricity sector and their impact on global climate change. The electricity sector is 
responsible for about a quarter of total global GHG emissions. To address these challenges, 
Life Cycle Assessment (LCA) is used to measure the environmental impact of different 
energy sources and electricity generation and distribution processes. The circular economy 
is presented as a promising approach to reducing the carbon footprint of the electricity 
sector. By optimizing the use and value of materials throughout their life cycle, this approach 
contributes to waste minimization and resource efficiency. Morocco is committed to reducing 
its GHG emissions and has adopted policies and regulatory frameworks to combat climate 
change. This study aims to calculate the climate change impacts of electricity distribution 
phases by applying a life-cycle approach to the case of an electricity distribution company 
in Morocco. This assessment makes it possible to identify significant contributors from each 
area. In the context of this company, it is a question of demonstrating how the application of 
the principles of the circular economy concepts contributes to the reduction of greenhouse 
gas emissions, in particular, that of scope 3. This study may be useful for other similar 
companies.

INTRODUCTION

Greenhouse gas (GHG) emissions are one of the major 
challenges to addressing global climate change issues and 
promoting sustainable development in the electricity sector. 
Globally, the electricity sector is responsible for emitting 
approximately 13.7 gigatons of CO2 equivalent (GtCO2) 
each year, or nearly one-quarter of total GHG emissions 
(Chanda & Bose 2020). 

To develop effective and cost-effective strategies, it is 
imperative to measure GHG emissions in the electricity 
sector. The use of environmental assessment tools, such as 
Life Cycle Assessment (LCA) applied to different energy 
sources and electricity production and distribution processes, 
provides a better understanding of the environmental impact 
of these activities (Kiss et al. 2020). 

The electricity industry also faces the challenge of 
effectively managing “scope 3” of GHG emissions, which 
includes indirect emissions from upstream and downstream 
activities of the company, such as the production and 
transportation of fuels used to generate electricity. According 
to the Carbon Disclosure Project (CDP) (Ott et al. 2017), 

indirect “scope 3” emissions represent, on average, 80% of 
a company’s total electricity-related emissions). Reducing 
these indirect emissions requires a holistic approach 
involving collaboration between different stakeholders in 
the energy supply chain.

The concept of circular economy has attracted increasing 
interest in recent times due to its great potential to 
significantly reduce the carbon footprint, including through 
waste minimization and resource efficiency  (Al-Hamrani 
et al. 2021). For an electricity distribution company, 
the circular economy offers an innovative approach to 
optimizing the use and value of materials throughout 
their life cycle while actively contributing to waste  
minimization.

In Morocco, the electricity sector is booming. It plays a 
crucial role in the economic and social development of the 
country. However, due to its dependence on fossil energy 
sources, it is also one of the main contributors to greenhouse 
gas (GHG) emissions in the country. These emissions 
include both direct emissions from electricity generation 
and indirect emissions from inputs and activities upstream 
of the company’s value chain.
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Morocco’s direct greenhouse gas emissions reached 
85,224 Gg CO2e (gigagrams of CO2 equivalent). The energy 
sector was the largest emitter, contributing 47,890 Gg CO2e, 
accounting for 63.5% of net national emissions in 2020 
(Khan et al. 2022).

Morocco has adopted a proactive policy in the fight 
against climate change since its participation in the Rio 
Conference in 1992. The country has put in place regulatory 
frameworks, such as the National Greenhouse Gas Inventory 
System (SNIGES), and developed national strategies for 
sustainable development and adaptation to climate change 
(Schilling et al. 2012).

In terms of mitigation, Morocco has pledged to reduce 
its greenhouse gas emissions by 17% by 2030, with the 
possibility of raising this target to 42%, depending on 
international support (Okpanachi et al. 2022). 

This study aims to calculate the climate change impacts 
of electricity distribution phases by applying a life-cycle 
approach to the case of an electricity distribution company 
in Morocco. This assessment makes it possible to identify 
significant contributors from each area. In the context of 
this company, it is a question of demonstrating how the 
application of the principles of the circular economy concepts 
contributes to the reduction of greenhouse gas emissions, in 
particular, that of scope 3. This study may be useful for other 
similar companies.

In China, Song et al. (2023) assessed the carbon footprint 
of the electricity sector using the life cycle assessment 
approach. The study identified coal-fired power plants as 
the main source of emissions in the electricity sector. To 
reduce this carbon footprint, the researchers recommended 
adopting renewable energy sources such as solar, wind, 
and hydropower, as well as developing carbon capture and 
storage technologies to minimize emissions from coal-fired 
power plants.

In the Netherlands, (Moretti et al. (2022) assessed the 
carbon footprint of the electricity sector using the national 
inventory approach. The study found that coal and natural 
gas power plants were the main sources of emissions. To 
address these emissions, the researchers advocated for the 
increased use of renewable energy sources, such as offshore 
wind and biomass, as well as the implementation of energy 
storage systems to promote the integration of renewables 
into the electricity grid.

In Nigeria, Oluseyi et al. (2016) assessed the carbon 
footprint of the oil and gas sector using the life cycle 
assessment approach. The study identified gas flaring and 
oil spills as the main sources of emissions. To mitigate 
these emissions, the researchers recommended the 

adoption of renewable energy sources, such as solar and 
biomass, as well as environmental remediation measures 
to minimize the impacts of oil and gas activities on the  
environment.

The circular economy is based on several key principles, 
such as designing durable and easy-to-repair products, 
promoting the functional economy where services are 
privileged over property ownership, and optimizing waste 
management systems to recover and recover end-of-life 
materials. This economic model is emerging as a promising 
approach to addressing environmental challenges, such as 
climate change, by reducing greenhouse gas emissions and 
conserving natural resources (Deutz 2020).

In the electricity sector, the circular economy offers 
significant potential to reduce its carbon footprint. By 
integrating circular practices such as the use of renewable 
energy sources, the optimization of logistics flows, and the 
reuse of equipment, electricity distribution companies can 
not only reduce their indirect emissions but also contribute 
to a transition to a more sustainable and climate-resilient 
energy model (Chishti et al. 2023).

Geissdoerfer et al. (2017) explored the concept of 
the circular economy as a new sustainability paradigm. 
Researchers highlighted the importance of the circular 
economy in reducing GHG emissions by promoting the 
design of sustainable products and services, extending the 
life of products through reuse and recycling, and optimizing 
supply chains. The article also highlighted the potential 
economic and environmental benefits of the circular 
economy in the electricity sector.

Ghisellini et al. (2016) offered an in-depth analysis of 
the circular economy with a focus on the balance between 
environmental and economic systems. The study explored 
how the circular economy can reduce GHG emissions by 
promoting more efficient use of resources, minimizing waste, 
and promoting the regeneration of materials. The article also 
highlighted the political, economic, and social implications 
of the transition to a circular economy.

Yin et al. (2023) reviewed circular economy practices, 
guidelines, frameworks, and standards. They examined how 
these instruments can be applied in the electricity sector 
to reduce GHG emissions and improve environmental 
sustainability. The article also identified the challenges and 
opportunities associated with adopting the circular economy 
in the specific context of the electricity sector.

The literature review confirms the need to integrate the 
circular economy to act on scope 3 of the carbon footprint 
of the electricity sector and thus reduce GHG emissions 
from this sector. 
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The case study subject of this research proposes EC’s 
concrete actions to act on scope 3 of the carbon footprint of 
an energy distribution company in Morocco.

Life Cycle Assessment (LCA) is the main tool used to 
assess the potential environmental impacts of products or 
services throughout their life cycle, from the extraction of raw 
materials to their disposal or recycling (Halvaei Khankahdani 
et al. 2023). LCA follows a four-step iterative model defined 
by the International Organization for Standardization (Keiser 
et al. 2023). These steps include defining the purpose and 
scope of the analysis, inventory analysis to collect data on 
materials and energy used, assessing environmental impacts 
throughout the life cycle, and finally, interpreting the results 
obtained.

The studies highlight the importance of adopting circular 
practices and promoting renewable energy sources in the 
electricity sector to reduce the carbon footprint. 

MATERIALS AND METHODS

As shown in the methodology, Fig. 1 is carried out in several 
stages.  

The greenhouse gases (GHGs) considered in this study are 
those defined by the Kyoto Protocol (Pata & Ertugrul 2023), 
which include carbon dioxide (CO2), methane (CH4), nitrous 
oxide (N2O), sulfur hexafluoride (SF6), hydrofluorocarbons 
(HFCs), hydrochlorofluorocarbons (HCFCs) and nitrogen 
trifluoride (NF3) [29] (Chanda & Bose 2020)

Emission elements are classified according to three 
fields of application: scope 1, which includes the energy 
consumption of buildings; scope 2, which includes direct 
GHG emissions from stationary and mobile sources, such as 
fuel for light- and heavy-duty vehicles and other fuels and 
hydrocarbons; and scope 3, which includes other indirect 
emissions such as the purchase of undistributed water 
(losses), the purchase of works and services, the purchase of 
goods and chemicals, fixed assets (buildings, vehicles, IT), 
employee commuting and other energy-related emissions 

(excluding combustion). To assess the GHG emissions 
associated with each element of the organization’s activity, 
emission factors are used. An emission factor is a measure 
of the mass of GHGs (measured in kgCO2eq) emitted per 
unit of an activity input.

Scope of the Greenhouse Gas Emissions Inventory

The company is a public service operator that manages 
the distribution of electricity in a major city in Morocco. 
In addition to its main activity, emissions associated with 
the administrative management of the company and the 
procurement of goods and services are also taken into 
account.

Program Categories

Emission elements are classified into three domains. Scopes 
are a method of classifying the greenhouse gas (GHG) 
emissions of a business or activity. They are defined by 
the Kyoto Protocol and widely used to assess a company’s 
environmental impact and develop emission reduction plans.

	 •	 Scope 1 encompasses all direct GHG emissions 
generated by a business or activity, such as emissions 
from fuel combustion for vehicles and stationary 
equipment. Emissions related to the production of 
energy from fuel sources, such as power plants, are also 
included in this category.

	 •	 Scope 2 includes indirect GHG emissions generated 
by the energy supply of a company or activity, such as 
electricity, heat, or cold consumption. It also includes 
electrical losses that occur during the transmission and 
distribution of energy.

	 •	 Scope 3 is a broader category and includes all other 
indirect emissions generated by a company or activity, 
such as supplier emissions, production of raw materials, 
purchases of goods and services, emissions related 
to product use, and emissions related to employee 
commuting.

Ghisellini et al. (2016) offered an in-depth analysis of the circular economy with a focus on the balance between 
environmental and economic systems. The study explored how the circular economy can reduce GHG emissions 
by promoting more efficient use of resources, minimizing waste, and promoting the regeneration of materials. The 
article also highlighted the political, economic, and social implications of the transition to a circular economy. 

Yin et al. (2023) reviewed circular economy practices, guidelines, frameworks, and standards. They examined 
how these instruments can be applied in the electricity sector to reduce GHG emissions and improve environmental 
sustainability. The article also identified the challenges and opportunities associated with adopting the circular 
economy in the specific context of the electricity sector. 

The literature review confirms the need to integrate the circular economy to act on scope 3 of the carbon footprint 
of the electricity sector and thus reduce GHG emissions from this sector.  

The case study subject of this research proposes EC's concrete actions to act on scope 3 of the carbon footprint of 
an energy distribution company in Morocco. 

Life Cycle Assessment (LCA) is the main tool used to assess the potential environmental impacts of products or 
services throughout their life cycle, from the extraction of raw materials to their disposal or recycling (Halvaei 
Khankahdani et al. 2023). LCA follows a four-step iterative model defined by the International Organization for 
Standardization (Keiser et al. 2023). These steps include defining the purpose and scope of the analysis, inventory 
analysis to collect data on materials and energy used, assessing environmental impacts throughout the life cycle, 
and finally, interpreting the results obtained. 

The studies highlight the importance of adopting circular practices and promoting renewable energy sources in the 
electricity sector to reduce the carbon footprint.  
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As shown in the methodology, Fig. 1 is carried out in several stages.   
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The data necessary for the development of the carbon 
footprint were collected from the departments concerned. 
Where data were not available, a number of assumptions were 
used to estimate them from existing data. Table 1 summarizes 
the data collected for the carbon footprint and its sources: 
either the department that provided it or the assumptions 
used to estimate it.

Data Source

The data necessary for the preparation of this study were 
collected from the departments concerned. Where data 
were not available, a number of assumptions were used to 
estimate them from existing data. Table 1 summarizes the 
data collected for the carbon footprint and its sources: either 
the department that provided it or the assumptions used to 
estimate it. 

RESULTS AND DISCUSSION  

Total emissions amount to 375,000 TeqCO2 (with an 
uncertainty of about 12%). The electricity distribution 
activity accounts for more than 50% of this balance  
(Fig. 2 and Fig. 3). 

Table 2 shows the distribution of emissions by scope. 
80% of emissions are related to electricity consumption. 
These emissions (Fig. 4 to Fig. 6) associated with electricity 
are mainly classified in Scope 2 (73% of emissions), with the 
exception of upstream emissions related to fuel extraction, 
which are included in Scope 3. Direct scope 1 emissions 
represent only 1% of total emissions. Scope 3 accounts for 
26% of emissions, which are mainly based on the purchase of 
products and services and emissions related to fuel extraction 
and transportation.

Table 1:  List of activity data and source.

Data Entities

Number of employees by type of job and activity Human Resources Branch HR Department

Electricity consumption of buildings Logistics Department

Water supply and sanitation operations Operations Department

Electrical and street lighting operations Operations Department

Process fuel consumption Electricity and street lighting Operations Department

Number and area of buildings Department of Water and Sanitation Operations Logistics Department

Department of Information Systems of Computer Assets IT Department

Purchase of paper Logistics Department

Chemical procurement Water and sanitation operations Operations Department

Purchase of goods and services Operations Department

Fleet Procurement Department

Employee commuting Department of Logistics

Drinking water system losses Estimate based on the number of employees and a 
survey on travel patterns in Morocco

Quantity of sludge produced Water and sanitation Operations Department

Electricity grid losses Operations Department

Office waste Operations Department

Data Entities 

Quantity of sludge produced Water and sanitation  Operations Department 

Electricity grid losses  Operations Department 

Office waste  Operations Department 
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Table 2: Breakdown of GHG emissions by scope and category.

Program 
categories

No. Issuance stations Potable 
water

Sanitation electricity Public 
lighting

Admin and 
Support

Total %

Direct 
GHG 
emissions

1 Direct emissions from stationary 
combustion sources

  14       14 0%

2 Direct emissions from mobile heat 
engine sources

451 607 576 158 2 210 4 002 1%

3 Direct emissions from non-energy 
processes

          -  

4 Fugitive direct emissions           -  
5 Emissions from biomass (soils and 

forests)
          -  

Subtotal 451 620 576 158 2 210 4 016 1%
Indirect 
emissions 
associated 
with energy

6 Indirect emissions related to 
electricity consumption

11 074 11 291 164 731 83 308 - 270 403 72%

7 Indirect emissions linked to the 
consumption of steam, heat, or cold

          -  

Subtotal 11 074 11 291 164 731 83 308 - 270 403 72%
Other 
indirect 
GHG 
emissions

8 Energy-related emissions not 
included in items 1 to 7

1 146 1 214 15 295 7 697 641 25 993 7%

9 Purchases of products or services 11 792 7 861 7 249 2 010 33 698 62 611 17%
10 Capital assets 2 051 2 698 3 220 716 1 395 10 080 3%
11 Waste 21 33 24 8 367 453 0%
12 Upstream freight transport           -  
13 Business trips           -  
14 Upstream leased assets           -  
15 Investments           -  
16 Transportation of visitors and 

customers
          -  

17 Downstream goods transport           -  
18 Use of products sold           -  
19 End of life of products sold           -  
20 Downstream deductible           -  
21 Downstream leasing           -  
22 Home-to-work travel 96 131 122 34 564 947 0%
23 Other indirect emissions           -  
Subtotal 15 106 11 938 25 910 10 465 36 665 100 083 27%

Total 26 631 23 849 191 216 93 931 38 875 374 502 100%

Circular Economy Strategy to Reduce Emissions 

Morocco’s ambition to reduce its GHG emissions and 
develop renewable and recovery energies should lead 

the Moroccan electricity mix to evolve in the coming 
years. However, more than 81% of the company’s 
emissions are attributable to the electricity mix distributed 
on the grid. A “greening” of electricity production in 
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Program 
categories No. Issuance stations Potable 

water Sanitation electricity Public lighting Admin and 
Support Total % 

19 End of life of 
products sold           -   

20 Downstream 
deductible           -   

21 Downstream leasing           -   

22 Home-to-work 
travel 96 131 122 34 564 947 0% 

23 Other indirect 
emissions           -   

Subtotal 15 106 11 938 25 910 10 465 36 665 100 083 27% 

Total 26 631 23 849 191 216 93 931 38 875 374 502 100% 

 

 

 

Fig. 4:  Scope 1 of GHG emissions. 
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the national target of 42%. In 2018, it was 34% in installed 
capacity, for a real share in electricity production of 19% 
(11% wind, 4% solar, 4% hydro). The emission factor given 
by ADEME for electricity distributed on the Moroccan grid 
was 0.718 kgCO2/kWh (Ourya et al. 2023).

Assuming a share of renewable energies in electricity 
production that would increase proportionally to the installed 
capacity (according to the national target), i.e., +53% 
between 2018  and 2030, the emission factor of the Moroccan 
electricity mix in 2030 would be about 0.63 kgCO2/kWh.

This estimate is deliberately conservative to avoid 
overestimating the impact of renewable energy development 
over the next decade. However, it can be assumed that this 
emission factor is likely to be lower than this Fig. If we 
assume that the electricity purchased by the company will 

follow this same trend, the GHG emissions associated with 
consumption or the loss of 1 kWh on the grid would lead to 
12% lower emissions in 2030.

To take into account this probable evolution of the energy 
mix, it was decided to determine the following:

A conditional trend trajectory A conditional reduction 
scenario, which corresponds respectively to the trajectory 
of “normal business” emissions until 2030, assuming that 
the Moroccan electricity mix improves, and to the objectives 
that the company sets itself to achieve in 2026 and 2030, 
assuming that the Moroccan electricity mix improves.

Following the estimation of the evolution of the activity 
and the evolution of the Moroccan electricity mix, the trend 
trajectory and the conditional trend trajectory can be defined 
in the following  Table 3.

Table 3: Trend in GHG emissions.

Trajectory Total GHG emissions (teqCO2)

2022 2026 2030

Trend trajectory 375 000 387 000 393 000

Conditional trend trajectory (taking into account the development of renewable energies in the Moroccan 
electricity mix)

375 000 362 000 355 000

Lower emissions are related to the improvement of the electricity mix compared to the trend trajectory. -6,5% -9,8%

Table 4:  Objectives scope by scope.

Scope Objective Comment

Scope 1 -46% The targets are based on a -46% trajectory of scope 1 emissions compared to the trend trajectory. As the trend trajectory 
is based on 2022 emissions, this corresponds to a -46% decrease in scope 1 emissions between 2022 and 2030. 

Scope 2 -29% The targets are based on a trajectory of -29% of scope 2 emissions compared to the trend trajectory. Scope 2 is 
particularly heavy since it counts emissions related to electrical losses on the network and those related to public 
lighting. It is directly linked to the deployment of an essential service for the city’s population, which explains why it is 
more complex to reduce, even if orientations 1 and 2 have significant potential for reduction.

Scope 3 -16% The targets are based on a 16% decrease in scope 3 emissions compared to the trend trajectory in 2030 (i.e., a 15% 
decrease in scope 3 emissions compared to the initial situation in 2019). 

Table 5: Evolution of emissions between 2022 and 2030, according to the trend trajectory and the reduction target, and comparison of emissions in 2030, 
by item. Emissions are in thousands of teqCO2.

Post Emissions 2022 Emissions 2030 (trend trajectory) 2030 emissions 
(reduction target)

Emissions lower than trend if targets 
are met

Electrical losses 175 162 118 -27%

Public lighting 91 112 76 -32%

Electricity consumption 30 40 25 -36%

Fuel 5 5 3 -46%

Water loss 6 7 6 -14%

Shopping 57 57 46 -19%

Other travel 1 1 1 -19%

Fixed assets 10 10 10 -6%

Rubbish 0,5 0,5 0,3 -30%

Total 375 000 393 000 284 933 -28%
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Taken scope by scope, the objectives correspond to the 
following evolution )Table 4).

The GHG emissions reduction target would reduce its 
annual emissions by nearly 110,000 teqCO2 by 2030, and 
avoid emissions of nearly 600,000 teqCO2 over the decade 
2020-2030. Table 5 shows the expected emission reductions 
on the various items.

Estimation of Reduction Potential By Orientation

The purpose of the action plan is not to set a specific 
GHG emission reduction target at the action level since 
GHG emissions are not a directly measurable indicator for 
monitoring the implementation of an action. The evaluation 
of the emission reduction impact of each action, therefore, 
serves, above all, the overall vision (Fig 7): to identify an 
order of magnitude of reduction in order to determine the 
achievable objectives. It can also be used to estimate the 
reduction potential associated with each of the identified 
orientations. It is thus a question of highlighting the 
prioritization of orientations.

RECOMMENDATIONS

Encourage the Supply of Renewable Energies to the 
Grid 

Law 13.09 obliges the distributor to buy back electricity 
from renewable sources from medium-voltage producers 
(Fritzsche et al. 2011). Bill 40.19 aims to allow network 
operators to obtain supplies from renewable energy 
production facilities connected to the MV grid to compensate 

for the energy used for network management and technical 
losses (Hawila et al. 2014) within the limit of 7% of the 
total annual volume distributed (i.e., nearly 300 GWh for 
the company) the possibilities that the evolution of the 
legal framework allows it to increase the share of RE on 
its network.

Responsible Low-carbon Procurement Policy

Many researchers are developing green and sustainable 
supply chain networks to diminish greenhouse gas release 
(Abbasi & Ahmadi Choukolaei 2023). The following actions 
were recommended to identify the main purchasing items 
requiring further study and identify during workshops 
the main impacts of energy consumption, resource 
conservation, and biodiversity protection, review scoring 
grids to request minimum requirements on environmental 
criteria. Involve standardization management, act first on 
the energy performance of equipment, then on its eco-
design, and identify relevant labels and certifications to be  
required. 

It is also important to educate buyers about environmental 
issues. Sustainable development training has already taken 
place with buyers and should be renewed regularly and 
provided to each newcomer.

Support suppliers in their transition. As an important 
economic player in the industry of the city, the company has a 
role to play in the evolution of the practices of its ecosystem. 
To support immature suppliers, the first steps can be taken, 
starting with reporting and transparency requirements. 

Table 5: Evolution of emissions between 2022 and 2030, according to the trend trajectory and the reduction target, and 
comparison of emissions in 2030, by item. Emissions are in thousands of teqCO2. 

Post Emissions 2022 Emissions 2030 
(trend trajectory) 

2030 emissions 
(reduction 

target) 

Emissions lower than trend 
if targets are met 

Electrical losses 175 162 118 -27% 

Public lighting 91 112 76 -32% 

Electricity 
consumption 30 40 25 -36% 

Fuel 5 5 3 -46% 

Water loss 6 7 6 -14% 

Shopping 57 57 46 -19% 

Other travel 1 1 1 -19% 

Fixed assets 10 10 10 -6% 

Rubbish 0,5 0,5 0,3 -30% 

Total 375 000 393 000 284 933 -28% 
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Fig. 7: Estimated GHG emission reduction potential.
Orientation 1: Reducing emissions from electrical losses, Orientation 2: Performance of public lighting, Orientation 3: Responsible low-carbon 

procurement policy, Orientation 4: Business Process Performance, Orientation 5: Management of buildings and sites, Orientation 6: Reducing travel-
related GHG emissions, Orientation 7: Anchoring the DD/environment reflex internally
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Work for the implementation of centralized and 
automatic reporting of activity data (energy consumption, 
energy production, number and type of air conditioners, 
water consumption, vehicles, materials, waste). A dashboard 
for monitoring energy or even environmental data would be 
an effective decision-making tool. 

Reducing Travel-Related GHG Emissions

One of the primary goals of the current program is centered 
around enhancing the energy efficiency of the vehicle 
fleets. An assessment of the fuel consumption of the fleet 
and a corresponding action plan featuring suggestions 
to curtail environmentally detrimental emissions have 
been formulated. The transport energy audit serves as a 
valuable opportunity to comprehend the energy usage of the 
company’s vehicle fleet and the financial outlay linked to 
this usage and to pinpoint strategies for streamlining energy 
consumption (such as adopting eco-friendly driving practices 
and maintaining tires properly).

To further refine fleet optimization, particularly from 
an economic standpoint, a comprehensive evaluation of 
the vehicle fleet was conducted. The objective was to 
evaluate the appropriateness of vehicle usage in relation 
to the company’s requirements. This evaluation provided 
a basis to advocate for the incorporation of alternative 
mobility solutions (like electric vehicles and electric-assisted 
bicycles) or the reduction in the number of vehicles by  
embracing shared alternatives (such as car-sharing and 
bicycle-sharing).

As indicated in Fig. 8, the consumption of diesel fuel 
exhibited fluctuations, decreasing from 1,630,723 liters 
in 2018 to 1,607,909 liters in 2019, and further down to 
1,574,135 liters in 2020. This translates to reductions of 
approximately 1% and 2% for the respective years, with 
a cumulative change of around -1.4% and -2.1% in 2020.

It was recommended to encourage alternative modes of 
transport for commuting and between sites, conduct a travel 
survey to know the modes of transport of employees, propose 
solutions for greening travel (carpooling applications, 
partnership with the public transport organization, bicycle 
subsidy...), promote the geographical mobility of agents 
for more coherence between the place of life and the 
workplace, lead a reflection on teleworking, and the use 
of videoconferencing instead of inter-site travel for short 
meetings and encourage initiatives around new modes of 
travel. Thus, a test of electric vehicles was carried out. If 
this technology appears for the moment as expensive and 
immature, this type of initiative is to be encouraged (hybrid 
vehicles, CNG trucks, multi-trip optimization software, etc.) 
in order to identify potentially interesting solutions.

CONCLUSION 

In conclusion, the article highlights the urgent need to 
decarbonize the energy sector to mitigate the adverse effects 
of climate change. Morocco has implemented various 
measures to transition to renewable energy sources and 
improve energy efficiency. However, reducing the carbon 
footprint of the energy sector remains a major challenge, 
especially in the electricity distribution sector, which 
contributes significantly to greenhouse gas emissions. 
The case study of the Moroccan electricity distribution 
company provides useful information on strategies that can 
be implemented to reduce carbon emissions. The energy 
transition offers significant economic and environmental 
opportunities for countries like Morocco. 
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