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Abstract - Morocco's geopolitical position and expertise place it at the forefront of tourism car production in Africa and the
25th position globally in 2021 and 2022 respectively, and 8th worldwide in terms of growth by 15%. This performance
warrants a thorough study of the sector both statistically and in terms of integrating the philosophy of Operational Excellence
(OpEX). To date, no large-scale research has been conducted on the state of adoption and integration of the OpEx approach
in Moroccan automotive companies. This research aims first to identify and analyze all Moroccan automotive companies
based on several characteristics (origin, ecosystem, location, etc.) and to examine the level of integration and the impact
factors of OpEx within these companies. Specifically, the study will focus on the level of implementation of OpEx for optimizing
performance in the Moroccan automotive ecosystem. To achieve this objective, a benchmark analysis of the automotive

ecosystem, as well as survey research through questionnaires and direct interviews, are used. The results of this study, based

on descriptive statistics, are subsequently analyzed.
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1. Introduction

The concept of Operational Excellence refers to a
horizon of efficiency based on eight normative principles that
reflect a desire to move away from Taylorism-Fordism. The
application of this concept aims to highlight culture,
innovation, and initiatives for the success and performance of
the company [1].

To succeed in the OpEX project, it is necessary to find
the right combination between a change in the organizational
culture, which is saturated by the Lean attitude, and a change
in the practices and tools adopted at the operational level [2],
as well as a culture of continuous improvement [3].

Thus, many studies highlight that human resources and
cultural change are critical factors for the adoption of Lean
[4]. The human factor must be taken into account, and a
culture that supports the Lean project must be established for
the successful transformation to Lean [5].

Success Factors of OpEx: Motivation, involvement, and
agility of individuals are key factors for the success of such
an approach [6]. Additionally, teamwork, problem-solving,
learning, innovation, and continuous improvement are crucial

[5].

Furthermore, the commitment and leadership of top
management and the communication of any project-related
changes to the entire organization are essential [7].

Technical expertise ensures that decisions are aligned
with the activities and constraints of the organization; it is as
important as the commitment and leadership of top
management [7]. To illustrate interactively and simply (see
Figure 1) the success factors of ExOp, we will use the
McKinsey 7S matrix [10].

Failure Factors of OpEx: However, based on the
literature, organizations wishing to undertake Lean projects
face both internal and external obstacles (see Figure 2).

Resistance to change and lack of time and skills are the
main barriers to implementing Lean, followed by poor
management of Lean projects in terms of monitoring actions
undertaken and centralizing information and decision-
making at the project cell level without involving all
collaborators [11]. Another difficulty for companies wishing
to apply lean management is the large number of available
tools, with more than 100 tools being discussed [12].
Therefore, the lack of mastery of these tools leads to their
misuse and subsequently results in no added value.
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Social
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- Individual achievement,
recognition and motivation

Fig. 1 Success factors of ExOp according to the McKinsey 7S matrix [8].
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Fig. 2 Key failure factors of ExOp according to the McKinsey 7S matrix [8]
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Table 1. Morocco's world ranking in vehicle production

Year Production Ranking
2023 535825 24
2022 464864 25
2021 403007 25
2020 248430 30
2019 394652 26
2018 402085 27
2017 376826 27

Source: International Organization of Motor Vehicle
Manufacturers (OICA) [12]

Regarding external factors, the difficulty in finding
specialized organizations in lean is an obstacle that makes the
implementation of this approach challenging. Lean
Management emphasizes the customer and supplier
relationship and highlights that the external networks of a
company are necessary for production while minimizing
waste as much as possible [11].

After a benchmark analysis of the automotive ecosystem,
our research is focused on an extensive, in-depth survey on
the integration and development of operational excellence
practices in the Moroccan automotive industry, a sector
experiencing intense competition and constant evolution.

Our exploration primarily aims to confirm the hypothesis
of the role of the Moroccan sociocultural context in the
flourishing of the 'OpEXx culture' and to dissect the impact
factors in comparison with the literature.

2. Statistical and

Benchmarking
2.1. The Global Automotive Sector

In 2022, approximately 85.1 million cars were produced
worldwide, compared to 80.1 million in 2021 and 58.4
million vehicles in 2000, marking a 6% increase. In this
international context, Morocco ranks 25th with 464,864
vehicles produced in 2022 and 8th worldwide in terms of
growth, with a 15% increase compared to 2021 (see Table 1).

Study:  Analysis

2.2. Leading Countries in the Automotive Industry Over
Time

As shown in the graph below, based on information from
the OICA (International Organization of Motor Vehicle
Manufacturers) [12], the global ranking of countries
producing the most automobiles has evolved significantly
over the years.

Most of the world's cars are manufactured in China. For
instance, in 2021, China was in the top 10, ranking 8th
globally. However, just a decade later, it had already climbed
to the first position and has remained unchallenged since. The
gap between China and the second-largest producer is now
substantial. European countries have all regressed (Germany,
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Spain, and France). For example, Germany fell from the
second to the sixth rank within twenty years, and France
dropped several places, exiting the Top 10 by only producing
1.3 million vehicles, a loss of 2.3 million, despite being the
fourth-largest producer previously with 3.6 million vehicles.

Notably, India entered the Top 10 with a production of
4.4 million in 2021 and an increase of 11% over the last
decade, placing it at the 4th rank. Two Latin American
countries, Mexico and Brazil, have continued to progress,
ranking 7th and 8th with a 42% increase.

In 2022, there were no major changes, except for
Thailand entering the TOP 10 at the expense of Russia.

Thus, the global automotive market is undergoing a
profound transformation. Major producers in the industry and
their partners must now commit to massive investments and
redefine their industrial and commercial strategies to meet a
range of new challenges accelerated by both the post-

pandemic context and the ongoing geopolitical
reconfiguration.
Among these challenges are the disruption of

internationalization, increased competitive intensity with the
arrival of new, more agile, and digital entrants, the need for
critical mass in terms of innovation, the transformation of
demand in a cross-cutting manner, the consideration of
environmental constraints, and the adaptation of the
production tool.

It would be interesting to study the Indian, Mexican, and
Brazilian models as part of a benchmarking objective to draw
lessons in terms of operational excellence.

2.3. Benchmarking with the Best Performances in the
Automotive Industry

The selection of India, Mexico, Brazil, and South Africa
for comparison with Morocco's industrial performance is not
arbitrary. In fact, the first three countries have demonstrated
strong growth in the Top 10, and the choice of South Africa
provides insight into the African continent.

We notice that the larger the number of automobile
manufacturers in a country, the better the production and,
consequently, the higher the ranking. Morocco's performance
remains very strong when considering only this indicator,
even with only two manufacturers.

In the same vein, the greater the number of automakers,
the larger the number of equipment suppliers becomes, and
this is justified by the need for ecosystems alongside the
assembly plants. Aside from India, with a population of 1.393
billion and a minimum wage (SMIG) of 41.2 €, the
comparison of other countries in this study remains similar in
terms of minimum wage, with Morocco in a favourable
position.
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Fig. 3 Annual ranking of countries according to the volume of vehicles manufactured
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Table 2. Comparison of the best performances in the automotive industry

]
po Russia@toM) o Thailand @8M)

Number of I Population
Country | Rank Number of Manufacturers Equipment SMIG | Contribution (Million)
. (2022) to GDP
Suppliers 2021
19 Passenger Vehicles and 14 Commercial
Vehicles 500 Equipment
. Maruti Suzuki 50%, Hyundai 16%, M&M | Manufacturers and
India | 4 |gop, Tata 6% Honda 5%, Toyota 4%,| 10,000 Automotive | +-2 € 7.1% 1393
Renault 3%, Ford 3%, (Nissan, FCA, VW, Suppliers.
Skoda, Isuzu) 5%
24 : Nissan, Volkswagen, General Motors, .
Mexi FCA (Fiat-Chrysler), Ford, Honda, Toyota, 1300. (350 are tier 1
exico 7 A . ... | suppliers, and almost | 227,2 € 4% 130
Audi, Kia Motors, MercedesBenz, Infiniti, 950 are tier 2 and 3)
Mazda, Chevrolet and BMW
27: GM (18,2%), FCA (13,40%),
Volkswagen (12,5%), Ford (9,5%),
Brazil 8 |Hyundai (9,3%), Toyota (8,8%), Renault 192,1€ 4% 214
(7,7%), Honda (6%), Jeep (4,10%), Nissan
(3,60%), PSA Peugeot Citroén (1,20%).
South 12: BMW, General Motors, _FCA, Isuzu,
Africa 21 |Ford, Toyota, Volkswagen, Nissan, MAN, 500 2126 € 75% 60
Mercedes-Benz, Tata, FAW, DAF Trucks.
Morocco | 25 |2: Renault Nissan and PSA 250 2094 € 16% 37
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Country | Rank Strengths Weaknesses
- The automotive industy provids irect and| 11 e automtiveounership tc s only 2
:?]g'i':m employment to over 29 million people in rates of over 350 in Russia or Brazil and 175 in

- Robust R&D centers. CElna.d_ . ket is k .
8 - Opportunity for partnerships with numerous The I_n_ lan automotive market is known for 't,s
2 4 Indian automotive manufacturers and suppliers VOIat'“.ty'. Faf:tors_ su_ch as the rupee’s

to achieve technological advancements or appreciation, oil prices, interest rates, and more
optimization of local production units. can Ie_ad to fluctuat_lons in sales. Due to thgse

- Market leader Maruti Suzuki, owned by the sometimes contradlctory factors, the Indian

. - ’ market is unpredictable.
Japanese firm Suzuki, accounts for 50% of .
. : Inadequate infrastructure.
passenger vehicle sales on its own.
- Competitive and cost-effective production (labor
i{ldtlogis'gicsl). tion (in North Ameri ith 42 The minimum wage does not necessarily make

) milsl{c?negé%icggi ilgnlvféiicg)r, Merica, wi production conditions in Mexico more

3 - A skilled work_force. o advantageous.
% 7 | rl?iz\r?\e/:/gszdan dlg(l;rr?ss)tructure (communication, Increasing crime related to drug cartels and
= - More than forty trade agreements with several trafficking.
countries forfrefa trade. . High level of corruption: The World Bank
- Agreements with four Mercosur countries, estimates it at 9% of the GDP
including Argentina, Paraguay, Brazil, and '
Uruguay.

The emergence of the automotive sector dates back| - A development strategy based on debt since
= to 1921 with the establishment of Ford, followed by 1970, which places Brazil among the top
© 8 the American giant General Motors in 1925, the| countries with a debt crisis.

o0 German manufacturer Volkswagen in 1957, and the In 1980 Starting, Brazil began selling state-

Italian Fiat in 1976. owned companies to repay the debts.

- The automotive industry in South Africa began

in 1924 with Ford's construction of its factory in
Port Elizabeth.
« - Starting from 2013, the government has Unfavorable geographical distance from Europe
2 encouraged investment attractiveness in the and the United States.
< 21 automotive industry with a 25% tariff on imports. Social issues manifesting in strikes.
£ - Automotive manufacturers target the local Energy problems due to a lack of electricity
US) market, which ranks first in the continent and (frequent power cuts).
then the rest of Africa with 60%. High unemployment rate of 27%.
- Investing in a Supply Chain mutualization
project towards Kenya, Congo, and Nigeria to
optimize costs
- Morocco positions itself as a "Best Cost" country
in the global automotive sector.
- Morocco benefits from its geographical location
between Europe and Africa. The presence of only two automotive
8 - Advanced telecommunications infrastructure. manufacturers
8 o5 |- A recognized high-quality workforce (for Highly educated workforce with a potential
g example, Renault's factory in Tangier). weakness in practical skills.

- Compliance and alignment with international
standards.

- Easing of regulations.

- Strengthening of regulations related to
environmental aspects.

Weak research and development to attract
investment
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2.4. Recommendations

The Moroccan automotive industry should enhance its
investment attractiveness by continuously improving
production costs and increasingly focusing on new
technologies:  digitization, autonomy, and artificial
intelligence.

Morocco should develop a new electric battery system to
keep up with market trends and enter the global value chain
to attract new manufacturers. Furthermore, it should further
strengthen its regulations, align with international
environmental standards, and develop renewable energy
sources.

Finally, the country should reinforce its human capital
by providing more support to R&D laboratories and training
centers and also encourage joint ventures between Moroccan
automotive companies and multinational corporations to
accelerate technology transfer.

2.5. Study of the Moroccan Automotive Sector

Over the past decade, Morocco has seen a significant and
noteworthy advancement in its automotive industry. This
success is primarily attributed to its strategic geographical
location, skilled workforce, and robust industrial ecosystems.
Various programs have been adopted over the years, which
have enhanced Morocco's integration into the Global Value
Chains (GVCs) of the automotive industry [13, 14, 15]. These
efforts have improved its competitive position and attracted
global investments [16, 17].

Indeed, to further enhance its competitive stance,
Morocco has implemented several strategies. These include

the National Pact for Industrial Emergence (PNEI), launched
in 2005, followed by the Industrial Acceleration Plan 2014-
2020, and most recently, the new Industrial Recovery Plan
2021-2023, aimed at mitigating the damages caused by the
COVID-19 pandemic.

The automotive value chain in Morocco is comprised of
the following elements:
Over 250 national and international players.
Three automobile manufacturers: Renault, PSA (Peugeot
Société Anonyme), and the Chinese company BYD
(project in progress).
More than 220 automotive equipment manufacturers.
Over 50 factories for Tier 1 equipment suppliers are
currently under construction.
10 ecosystems: Wiring, vehicle interiors and seats, metal
stamping, batteries, PSA, engines and transmission,
RENAULT, APTIV, LEONI, and VALEO.
3 newly created ecosystems: Engineering, spare parts, and
vehicle exteriors.

The study aims to delve deeper into the composition of
the Moroccan automotive sector by analyzing data from each
company. An extensive analysis of Moroccan automotive
companies has been conducted, focusing on their profession,
origin, location, and ecosystem. As of November 2023, there
are 265 automotive companies identified in Morocco.

Initial statistics reveal that the Moroccan automotive
industry comprises 86 purely Moroccan automotive
companies, accounting for 32% of the sector. Meanwhile,
179 companies are foreign enterprises established in
Morocco, making up 68% of the industry.
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Fig. 4 The origin of foreign automobile companies established in morocco — Number / Country (November 2023)
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Fig. 6a Origin: The "Vehicle Interior and Seating" Automotive Ecosystem (November 2023)
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Fig. 6b location: The ""Vehicle Interior and Seating" Automotive Ecosystem (November 2023)
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2.5.1. The Moroccan Automotive Ecosystem

The automotive ecosystem is a platform that brings
together national or multinational companies of levels 1 and
2 and subcontractors working in the same sector or on the
same product. This concept unites various players to
complete the value chain and contributes to enhancing the
performance and competitiveness of the automotive sector.
The primary goal of the ecosystem is to increase local
integration.

The Industrial Acceleration Plan (PAI, 2014-2020), with
its development of integrated industrial ecosystems, remains
an innovative idea.

In the continuation of our study, we will focus on the top
3 automotive ecosystems in Morocco: "Vehicle Interior and
Seating,” "Wiring," and "Metal & Stamping."

2.5.2. The "Vehicle Interior and Seating" Automotive
Ecosystem

In total, 101 companies. 32% of them are French
companies, and 41% of the companies in this automotive
ecosystem are located in Tangier.

2.5.3. The Automotive Ecosystem "Wiring"

It concerns 60 companies. We observe a dominance of
Japanese companies with 25%, and 37% of the companies in
this automotive ecosystem are located in Tangier.

16 15
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4 l 3 3
2 2
2 1 1
| BElmnm..
Japan USA Germany Marocco France  Spain  Tunisia  South  Turkey  Austria India
Korea
Fig. 7a Origin: The "Wiring" Automotive Ecosystem (November 2023)
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Mohammedia [ 3%
Taza [l 2%
Oujda |l 2%
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Fig. 7b Location: The "Wiring" Automotive Ecosystem (November 2023)
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Fig. 8b Location: The " Metal & Stamping '* Automotive Ecosystem (November 2023)

2.5.4. The Automotive Ecosystem "Metal & Stamping"

26 companies have been identified. 46% of them are
Moroccan companies, and 35% of the companies in this
automotive ecosystem are located in Casablanca.

2.5.5. Geographic Distribution of Automotive Equipment
Suppliers in Morocco

The distribution shown in Figure (9) indicates a
concentration of 83% of automotive companies in three cities
(Tangier, Casablanca, and Kenitra). To enhance the
attractiveness of foreign investments and encourage the
growth of economic activity, Morocco has built export-free
zones with tax advantages.

2.5.6. Joint Venture (JV)

It is important to note a very significant lever for the
development of the Moroccan automaotive sector, which is the
partnerships between international automotive equipment
manufacturers and Moroccan companies.

This encourages technology transfer and alignment with
international standards.

Induver and AGC
Tuyauto and Gestamp
Dolidol and Jobelsa Mafaco and Treves TSC
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Table 2. SWOT Analysis of moroccan automotive industry

Strengths

Weaknesses

and their suppliers.
Political and economic stability.

Progress in infrastructure levels.
Development of ecosystems in the automotive industry.

The geographical location of Morocco in proximity to Europe.
The successful experience with the Renault and "Stellantis" groups

A policy of economic and trade openness (free trade agreements).

The ability to produce "low-cost" cars intended for consumers with
modest purchasing power, particularly in emerging countries.

Dependence on French manufacturers.

Lack of expertise in research and development.
The need to train high-tech profiles according
to international standards.

Opportunities

Risks

evolution.
The African market is growing rapidly.

global leader BYD.
Joint venture (JV) *

The Kingdom's macroeconomic indicators are in constant positive

Strategies for the relocation of automobile manufacturers.
The electrification of vehicles by materializing agreements with the

Competitive intensity of countries to attract
investments in the automotive industry.

The decline in the outlook for the European
market.

The repatriation of European production.

Tanger
Casablanca
Kénitra
Mohammeédia
Berrechid
Rabat
Meknés
Tetouan
Fés

EL jadida
Taza
Oujda
Marrakech
Bouznika
Agadir

I 11, 4%
I 11, 4%
I 8, 3%

o

10 20 30

40

. 54, 32%
I 33, 31%
I 51, 19%

50 60 70 80 90

Fig. 9 Geographical distribution of equipment manufacturers — Number; Percentage / City (November 2023)

2.5.7. Strategic diagnosis: SWOT of the Moroccan
automotive industry

There is nothing better than a SWOT analysis of the
Moroccan automotive sector; following the resulting
outcomes, one will be able to define the objectives and adopt
the best strategic choices clearly. It is a strategic diagnosis
aimed at confronting the conclusions of internal and external
strategic analysis in order to identify the best strategic
orientations which is shown in the table 2.

3. Experimental Study: A Field Study
3.1. Framework of the Research and Data Analysis

The empirical research took place during the year 2023.
A survey questionnaire was developed and adapted, taking
into account the research instruments, and sent to the 265

174

automotive companies in Morocco identified in the statistical
study, followed by meetings and direct interviews with
representatives: Top management, Human Resources
Directors, and Middle management. The architecture of the
survey questionnaire was developed on the basis of the
technical and organizational background of Operational
Excellence. The questionnaire allowed us to determine the
following:

The different perceptions of Operational Excellence
management.

Identification of the impact factors of Operational
Excellence in a Moroccan sociocultural context.

We were able to obtain 214 responses out of 265, a very
encouraging result that allows for an objective analysis.
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To increase productivity

Desire to reduce production costs

Desire to increase profitability

Policy imposed by the group

Responding to market change

Desire to revitalize the company

Customer requierement

0%

10% 20% 30% 40% 50% 60% 70%

Fig. 10 Perception of the objective behind the deployment of operational excellence

3.2. Results, Data Analysis, and Discussion

The first expected result was that 92% of respondents
declared having implemented a process of continuous
improvement, such as Operational Excellence. Indeed, the
automotive sector is considered a leader in integrating new
concepts of continuous improvement.

The participating companies are generally large
enterprises. In fact, 87% of the companies have more than
500 employees, and only 13% are small businesses with a
workforce not exceeding 50 employees.

3.3. Perception of the Objective Behind the Deployment of
Operational Excellence

Next, we analyzed the respondent’s perception of the
objective of such an approach (see Figure 10). Indeed, 58%
are convinced that the purpose is to increase productivity.
Also, the results show a low intensity in the communication
of objectives by strategic levels, which has the role of
cascading the vision to tactical and operational levels. In fact,
only 33% of respondents consider that it is a policy of the
group to be deployed. Unfortunately, a structured
communication process can increase their feeling of
involvement in performance improvement.

3.4. Success Factors for the Deployment of OpEx in
Moroccan Automotive Companies

Almost 99% of Moroccan companies place great
importance on the training of tools and practices of
Operational Excellence in the course of such a method.
Adding to this, 60% of respondents prioritize training on
change management. Indeed, the company must invest in

175

training all personnel, including OpEx as a necessary but not
sufficient skill in its journey towards OpEX. In order to
anchor the OpEx culture, it is necessary to seek to change
attitudes and act on behaviors, and only at that moment will
perpetuation be possible. In other words, integrating
workshops and activities into training modules will allow
participants to be confident competent, and reinforce their
knowledge for adapting to change. This is how a range of
methods and teaching should be developed throughout the
training, including plenary discussions to get a view of the
participants and opinions, as well as group activities to allow
participants to work as a team, demonstrations, and case
studies to facilitate the appropriation of tools.

3.5. Risk Factors for the Deployment of OpEx within
Moroccan Automotive Companies

However, the results of the study indicate that the
cultural aspect is considered one of the risk factors for the
success of OpEx, with 27% of the participating companies
representing the majority of the Moroccan automotive sector.
Culture is the invisible link that unites the members of a
community. When it comes to improvements, companies
should transform into a cultural framework where each
person is involved. The trait of the culture of involvement
consists of three main indices that differentiate this trait from
other cultural traits; these indices include empowerment,
team orientation, and capacity development.

Secondly, the pursuit of quick gains with 25% aligns with
the result of the perception of OpEx and where the
participating companies responded that the objective is to
increase productivity.
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Training in ExOp tools and methods
Change Management Training
Awareness-raising meeting

Vision & Strategy Communicated

Coaching

Creating an Escalation Chain

Setting standards 23%

Reorganization of services 21%

0% 20%

99%

60%

57%

45%

32%

26%

40%

60% 80% 100% 120%

Fig. 11 Success factors for the deployment of ExOp within Moroccan automotive companies

Cultural causes and mentalities.

Search for quick wins

Lack of a method of sustainability.

Lack of buy-in from stakeholders

Company doesn't have enough hardware resources
Operators have not been properly trained

Lack of involvement of Top management

Communication was poorly conducted
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Fig. 12 Risk factors for the deployment of ExOp within Moroccan automobile companies

4. Conclusion

The goal of this in-depth research is to fill a gap in
scientific research on operational excellence in Morocco. It
aims to assess the integration and adoption of the Operational
Excellence  philosophy in  Moroccan  automotive
companies.We began with a statistical study that showed the
evolution of the global automotive sector, the ranking and
progress of leading countries in automative production over
time, as well as Morocco's international positioning. Then,
we benchmarked the Moroccan automotive sector against the
world's best performances. This allowed us to perform a
strategic diagnosis of the Moroccan automotive industry
based on a SWOT analysis. After listing 265 companies
representing the entirety of the Moroccan automotive
industry, a questionnaire was developed to achieve our main
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objective of 1) Identifying the different perceptions on the
management of Operational Excellence and 2) Determining
the impact factors of Operational Excellence in the Moroccan
sociocultural context based on the previously established
literature review, illustrated according to the McKinsey 7S
matrix [9]. We received 214 responses out of 265, a very
encouraging response rate of 81%, allowing for an objective
analysis. In summary, we can conclude that the survey's
output elements correspond to and confirm the existing
theory on the perception of Operational Excellence. This
concept is perceived in the Moroccan automotive industry
primarily as an approach to increase productivity. Other
results show a low intensity in the communication of
objectives by Top Management. Finally, we studied what
promotes the success of Operational Excellence in Morocco.
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The study's results confirm, by almost all companies, the  study's results indicate that the cultural aspect, the pursuit of
important role of tool training in the successful deployment  quick gains, and the lack of a sustainability method are the
of Operational Excellence. The other top three success factors primary risk factors for the success of this concept. These
are training in change management, awareness meetings, and results allow for a better integration of Operational
communication of vision and strategy. On the other hand, the Excellence practices in Moroccan automotive companies.
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