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Abstract:

The purpose of this paper is to study the management systems of quality, cost, and deadlines during the environ-
ment friendly transition process. Some 102 companies operating in the aeronautics industry in Morocco were
surveyed during the period of May 2019 to December 2019. The results showed that about nearly 80% to 96% of
the companies confirmed having effective systems for monitoring and improving quality, cost management, and
respect for deadlines. But, unfortunately, below 80% of these companies are respecting the environment. The
environment is considered as a constraint, and its respect is mainly related to the requirements of standards,
certifications and laws Therefore, we find a great shortfall of these Moroccan companies when it comes to respect
the environment. The analysis of the results reveals that some indicators imply the desire and predisposition of
these companies to go beyond the classic concept of the logistics triptych quality/cost/time to a whole new con-

cept: quality/cost/delay/environment.

Key words: aeronautical sector, quality/cost/deadline, Brundtland report, environment respect, ISO 14001 standard

INTRODUCTION

The aeronautics and space industry is an industry of ma-
jor importance for itself than for the induced applica-
tions and its economic and strategic role [28]. It is very
diverse in terms of products and services. It is made up
of several sectors — passenger transportation planes,
combat or mission aircraft (fighter aircrafts), helicopters,
launchers, satellites, combat missiles, cargo vehicles,
payloads [11]. Even though these markets evolve inde-
pendently, it still has a great link because of the com-
monly used methods, techniques, and technologies [21].
For many years, quality management in the industries
has undergone many changes. For that matter, the tra-
ditional approach has defined the performance of pro-
jects or even of the company based on three essential
criteria. First, the quality which objective is to define and
implement the means used by the project to create and
verify products adapted to needs. Second, the cost that
includes the logistics cost, product design cost, market-
ing cost, etc. And third, the delay which is the delivery or
design time [25]. Thus, these are the main components
that make up the quality/cost/delay triangle, which is
also called the logistics triptych. In a scientific research
carried out by a fellow researcher, he confirms in the

same way that: there is the need for companies to se-
cure their supply chain, especially in terms of QCD (Qual-
ity, Cost and Delay). The control of these three elements
is a solid asset that is used to remain competitive and to
keep their strategic stake in the logistics chain [22].
Nowadays, the awareness of the world’s organizations
towards the protection of the environment and its re-
sources has, therefore, become a priority issue to ensure
quality life on earth for future generations [12]. Besides,
sustainable development is a development that meets
todays’s needs without compromising the ability of fu-
ture generations to meet their own needs [6]. As a result,
it seems clear that the environment’s preservation
should be one of the key factors and performance indi-
cators of industries. However, the aeronautical indus-
tries are more sensitive than others to the international
environment to our knowledge, there has yet to be a
study to integrate the environmental concept into the
traditional management approach in Moroccan aero-
nautical firms, and also to check if there are already pre-
pared to adopt [5].

We chose the aeronautics sector, since the authorities
and social actors are beginning to be more aware of the
serious impact that this sector has on the environment.
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And moreover, several neighboring countries have trig-
gered action plans, namely: The National Action Plan for
Civil Aviation in the event of a prolonged pollution peak
was triggered for the first time on March 17, 2014 in the
lle-de-France and Rhone-Alpes regions. The North and
Central East Interregional Civil Aviation Security Depart-
ments have implemented a number of measures under
this action plan. During this day, certain circuit patterns
were banned, control of the use of auxiliary power units
(APUs) was reinforced and engine tests not intended for
the purpose of flight were banned [8].

This leads us to explicitly formulate the following hy-
potheses:

The first hypothesis states that, there is a mid to high
level of commitment to the classic QCD logistics triptych,
with a different level of commitment for each parame-
ter.

The second hypothesis states that the environment re-
mains a factor that is seen differently by companies, and
that it will require effort and engagement to integrate it
whitin the classical approach.

We suggest that, first of all, we assess the commitment
of industrial companies operating in the aeronautical
sector in Morocco using the classic management ap-
proach. The effective potential measures to put in place
by industries to preserve the environment, and in partic-
ular, the companies’ commitment to a common cause
were discussed. In the last part, a correlation between
the studied factors to understand the limits of the tradi-
tional approach, as well as the challenges and perspec-
tives of the new concept.

LITERATURE REVIEW

The literary review is a very important part of all scien-
tific research. To answer the questions posed in the
manuscript, a bibliometric analysis of publications con-
tained in the Web of Science, Scopus, Google Scholar
and other publicly available sources and industrial re-
ports available on the Internet was carried out.

The review procedure consists of three stages, covering
planning, searching with selection and analysis of the re-
sults obtained. The procedure thus prepared was used in
the work [14].

First — various entries, e.g. "QCD", "QCD in Moroccan in-
dustry", "the environment in the aeronautical industries
in morocco", Second — the most judicious information
has been sectioned, Third — by establishing the basic
source of information in particular publications of the
authors.

The outcome of the above, leads us to the following con-
clusion. Several studies in Morocco, and elsewhere in
the world, have proven the importance of the logistics
triptych in the continued development of industries. In
particular, we will quote a study conducted here in Mo-
rocco and which states that: The control of these three

elements is a solid asset that is used to remain competi-
tive and to keep their strategic stake in the logistics chain
[23].

On the other hand, we found that several studies in Mo-
rocco, is beginning to alert us to the need of respecting
the environment [1].

On a more general scale, researchers at the international
level have underlined the importance of the implemen-
tation of green supply chain. Indeed, Customers espe-
cially with high environmental awareness may require
products delivered with clean vehicles or in such manner
that the emissions are minimized, forcing suppliers to go
to green solutions [26]. In addition, Greening the supply
chain is a growing concern for many business enterprises
and a challenge for logistics management [26].

In other words, the researchers pointed out the im-
portance of the integration of environmental awareness
into supply chain management, including the product
design phase, the extraction and selection of materials
and raw materials, the manufacturing process and pro-
cedures, the delivery of the finished product to the cus-
tomer and the management of the product "s end-of-life
cycle [17].

In our study and for the first time, we will approach the
four parameters (quality/cost/time/environment) in
parallel to see the possible convergences, and thus, we
will give realistic suggestions for an effective integration
of the environment in the old triptych.

METHODOLOGY OF RESEARCH

The aeronautical industry in Morocco is a very large sec-
tor. It is an industry whose associated challenges are im-
portant, whether in terms of technological development
or in terms of qualified jobs, without forgetting its great
contribution to the trade balance, which includes the
flow of goods between a country and the rest of the
world (raw materials, energy, manufactured products,
etc.) [20]. In that sense, the survey that we carried out
made it possible to clarify the imbalance between all the
factors of the golden triangle and especially the environ-
ment as a new factor, the latter is defined as the set of
natural or artificial elements and biochemical balances
in which they participate [10].

To understand this commitment of companies to respect
the traditional approach based on three factors, and
moving away from one factor, which is becoming more
and more essential. It seemed interesting to us to use
the descriptive correlational method, which consists of a
systematic analysis of the events that tend to occur to-
gether in a particular environment [18]. This method will
allow us to validate our hypotheses and fully understand
the phenomenon that we studied.

We have surveyed on a set of theoretically validated
questions, which are easy, clear, and difficult to inter-
pret using questionnaire sheet. The questionnaire sheet
consists of 20 questions, divided into 2 main parts and 4
subparts.
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The first main part attempts to clarify and provide an-
swers to our first hypothesis, it consists of 3 subparts:
The first one has mainly talked about quality manage-
ment; the second one was dedicated to cost manage-
ment, and the third one has focused on delays.

The responses to these first 15 questions are to validate
the first hypothesis, which stipulates a palpable commit-
ment of the companies in the classic approach of man-
agement.

The second part consists of a single subpart that is the
respect of the environment. It is composed of 5 closed
questions. Therefore, these main parts verify the second
hypothesis, which stipulates that the environment is or
not on an equal footing in terms of commitment and ac-
tions, compared to the factors of the classical approach.
The formulation of questions and the development of
the questionnaire are the foundation of the success of
any study, the questions we have chosen are precise and
formulated based on studies and documentary analyzes
[13].

The administration of the questionnaire requires an av-
erage of 10 minutes. It was submitted to the entire sam-
ple individually and anonymously. Indeed, anonymity
guarantees an honest expression of the people ques-
tioned, which avoids any kind of judgmental perception
about these companies or their employees. We have
used mainly three distribution canals for carrying out the
survey: by email, using a Google forms link, where the
questions were entered on the platform and thus the
link to the questionnaire was distributed to companies,
and by telephone call. Following the n efforts, we have
obtained 102 responses using different distribution ca-
nals as follows: 52% of responses were collected by tel-
ephone, 34% of responses were collected from the ques-
tionnaire on google and 14% of responses were obtained
by email.

The choice of the sample, which is a sub-part of the main
target was considered to be one of the most sensitive
tasks since the results obtained will then be generalized
and quantified based on a population with the same
characteristics [4]. The present survey was carried out
among 102 companies operating in the aeronautical in-
dustry in Morocco. This survey lasted 8 months, from
May 2019 to December 2019. The sample contains SMEs
which are defined as companies with 1 to 249 employees
and also of large companies [24]. The choice of the sam-
ple is mainly because the aeronautical sector is a sector
that represents great perspectives for expansion. It has
a growing number of companies and more job [2]. The
obtained data shows the volume of the target popula-
tion of companies operating in the aeronautical and
Space industry in Morocco including 125 companies. We
managed to contact 117 companies, which represent
94% of the initial population. The percentage of compa-
nies who agreed to respond to our survey is 82% (102
companies). This represents 87% of the surveyed com-
panies. It appears that the high response rate reflects

not only the credibility of the study but also the interest
in this topic carried by the surveyed companies.

It is important to note that those who responded to the
questionnaire confirmed their knowledge and mastery
of the policies discussed. Namely, more than 91.17% of
those who responded are senior managers. When a per-
son is unable is or not enough informed to answer a
question, we were referred to other managers. The ulti-
mate goal is to have reliable and credible answers.

RESULTS OF RESEARCH

The classic management approach QCD (quality — cost —
delay)

The quality management system is of unparalleled im-
portance for all companies, it is a form of "Superiority,
excellence in something [9]. As we noticed only 4 com-
panies out of the entire sample, are not in the process of
setting up a quality management system. Whereas, 96%
of companies have a four quality management systems
deemed reliable. In parallel, only 3 companies of those
that have a quality system do not have a quality manage-
ment certification. The graph below illustrates the facts
that we described.

According to Figure 1 and Figure 2, the percentages be-
low are relative to the companies having declared be-
forehand having a quality management system.

100%
90%
80%

PERCENTAGES
g

the company carries a quality the involvement of top
certification management in the quality

FACTORS strategy
Fig. 1 Quality management
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Improved corporate Increase in market Customer
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FACTORS
Fig. 2 The gains obtained from an efficient quality system

Both figures show the medium data about the top man-
agement’s commitment in monitoring the quality man-
agement strategy, which could be explained by the fact
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that managers reportedly consider the quality culture in
the company, as an asset well digested by all operators,
and that the problems related to quality management
remain minimal. The advantages of the quality manage-
ment system are manifold, and these advantages are in-
ternal but also external. Internally 97% of companies
find that their productivity improved thanks to their
adoption of a quality management system. Besides, this
system is considered by 92% of companies as a safe and
direct means for reducing flaws. In the same way, we
have observed that the benefits and advantages of a re-
liable quality management system are exceeding the in-
ternal dimension of the company. Afterward, we are al-
most unanimous on the fact that the quality manage-
ment system improves the brand image of the company
and guarantees customer satisfaction. Given that, its
goal is to enable marketing, research, production, and
services to achieve complete customer satisfaction in
the most efficient way [3]. The lack of resources is a sig-
nificant burden, which leads to a deterioration of the
quality management system. Indeed, Moroccan indus-
tries are aware of it. so we find that 98% of companies
consider the lack of resources as a brake or a constraint,
which could explain the why continuous improvement of
the quality management system may be slowing down.
Monitoring the costs of a company is also important as
monitoring quality in management. Among these costs
are those related to non-quality which greatly influence
the profitability of any business.

Figure 3 shows that the percentages are relative to all
the companies selected.

management of anomalies
generating additional costs

tracking hidden costs

handling customer complaints

monitoring the costs of non-
quality

Factors involved in cost
management

0% 20% 40% 60% 80% 100% 120%
PERCENTAGES
Fig. 3 Cost management

The results of the survey show that 82 companies have a
system for monitoring non-quality. A total of only 62 of
these companies have ease of identification and quanti-
fication of the costs of non-quality, that shows the diffi-
culty of controlling this factor. To have an effective non-
quality monitoring system, the questioned companies
recommend that, an action plan and systematic moni-
toring of these costs be established for all companies, as
well as identification of the different source processes of
the anomalies is required. Almost all companies have a
customer complaints system that would provide infor-
mation on the external costs of non-quality. Hidden
costs are also important for supplying management con-

trol. This is a set of charges not captured by the account-
ing system at the end of the period [19]. The investiga-
tion revealed that 86 companies have carried out hidden
cost estimates to feed their management controls. A to-
tal of 81 of those questioned had confirmed that they
have a strategy to limit anomalies caused by specific ex-
penses that generate additional costs.

The management of delay aims to have a well-defined
estimation of the duration of a project and then to en-
sure compliance with these deadlines. This also includes
benefits and services, whatever their complexity or pur-
pose are. Meeting deadlines takes great importance for
all companies in the aeronautical sector.
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0%

meetingdeadlinesasa the existence ofa Complaints handling
key priority for known and strategy due to failure
companies communicated to meet deadlines
reference indicating
compliance with delay

Fig. 4 Delay management

According to Figure 4, namely 99% of the companies sur-
veyed consider this factor as very important, exactly:
94% think it is too important and 5% think it is very im-
portant. One of the proofs of companies' awareness of
the importance of this factor is that 98 companies of the
initial sample, which represents 96%, have a defined and
communicated strategy concerning the management of
delay. (The percentages below are relative to all the
companies that were selected). The presents introduces
delay management as a process, diagrammed below:

Policy for meeting deadlines +++ Honoring commitments

Process:

L .
Operator engagement DELAY MANAGEMENT + Customer complaints

We have observed that the limits of this system are
downstream. A total of 82% of companies declared that
they had a reliable system for the effective treatment of
customer complaints concerning non-compliance with
deadlines. Whereas, only 18 companies are in accord-
ance. This is might be due to not only that companies
deeply believe they have mastered this process, since
they declare that they mainly honor their commitments
concerning the respect of delays vis-a-vis their custom-
ers (alsointernal customers). But also, that the customer
complaints service is absorbed by the treatment of com-
plaints having a direct impact on costs, thus, on the fi-
nancial balance of the company.
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Environmental management

Environmental management is defined as a set of tech-
nical, organizational and administrative measures in the
organization directly linked to at all its hierarchical levels
and for all its processes, In order to assess and monitor
for the environmental impacts, its compliance with legal
requirements, and its improvement of environmental
performance [29]. Figure 5 indicates that 79% of the aer-
onautical companies in Morocco have an environmental
policy.

Definition of roles and responsibilities for the ‘

maintenance of the environmental management [

system |
The company trains staff in management and respect —
for the environment |
1
ant known - [
Environmental policy includes commitments to fight —
pollution |

0% 20% 40% 60% 80%
PERCENTAGES

Envir I policy is well ds

Fig. 5 Environmental management

Although, the roles and responsibilities for maintaining
a fairly effective environmental management system are
unfortunately not sufficiently defined since only 48 com-
panies from the entire initial sample were able to clearly
define roles and responsibilities. Thereby, environmen-
tal policy in the aeronautical industries exists but not
enough; the tools and resources that are necessary for
its development and its sustainability are even fewer.
The presence of a policy underlined minutely on the of-
ficial documents of the company is not sufficient, we
can, moreover, observe that just 51 companies declare
that the environmental policy is known by every opera-
tor. That would mean that 37% of companies’ operators
ignore or are not sufficiently informed about their com-
panies' policy about the respect of the environment. The
process of introducing inclusive environmental manage-
ment are ineffective [27]. Figure 5 illustrates the affirma-
tions outlook that the percentages are concerning com-
panies that previously declared having an environmental

policy.

DISCUSSION

The classic dimension of management is based on three
criteria of project efficiency Quality, Cost, and delay [15].
These latter are perfectly in line with the requirements
of companies in the aeronautics sector in Morocco. Once
these factors are examined individually, each one ap-
pears to have its limits and strengths.

Regarding quality management, total involvement, and
real commitment from all stakeholders are mandatory.
It is even considered by many people to be the best dif-
ferentiator factor in the market. Within companies, the
processes are clear and understood by everyone, it is a
well-instilled culture generating habits that are acquired
forever. As for cost management, this factor is strongly
linked to quality in companies. One of the problems

highlighted by 20% of companies is the difficulty of track-
ing the costs of non-quality. We noticed that there is in
general a correct management of all costs.

The management of delay represents a major concern, a
source of great debate and subject to several meetings
and action plans. This factor is properly respected and is
often accompanied by a commitment to respect it. Even-
tually, a global vision of the logistics triptych allowed un-
derstanding that these factors complete each other, to
have efficient companies with sustained returns. Within
the targeted companies, it is not frequent to dissociate
these parameters.

The study of an additional factor which is the environ-
ment allowed understanding the current situation, and
the awareness about the environment in the culture,
and the practices within companies. A total of 79% of the
companies questioned underline the fact of having an
environmental policy, this can be explained by the will-
ingness of companies to be friendly to the environment,
but the necessary mechanisms and tools for the effec-
tive implementation of this system are developing tim-
idly within these companies. The environment is consid-
ered as an unprofitable obligation for the company,
while Environmental Impact Assessment (EIA) is some-
times called the study of the impacts on the environ-
ment, which is a procedure for examining the conse-
quences; that are beneficial [7]. In other words, the com-
panies should ensure the productivity and quality of jobs
managed by businesses, taking into account the require-
ments of a sustainable economic and nature develop-
ment [16].

Finally, Our contribution consists first of all, in making
industries aware of the existence of a weak environmen-
tal culture. Then, to give a strong recommendation
based on the observation and the analysis of the success
of the classical approach according to THE QCD AS SIN-
GLE PARAMETER, that is the judicious way for intelligent
and effective integration of the environment within
companies, to no longer study and use this factor sepa-
rately but to study it in parallel with the other essential
management factors.

In this way they no longer talk about the QCD (Quality-
cost-Delay) logistics triptych but they rather consider the
QCDE (quality-cost-delay-environment) logistics loz-
enge.

CONCLUSIONS

The research carried out has allowed identifying the im-
portant points that defined the classic management ap-
proach, as well as to prospect a new one. For the
achievement of the survey, we have studied 102 compa-
nies operating in the aeronautical industry in Morocco.
This sample contains large companies and SMEs. Then
we proceeded to the administration of the questionnaire
as well as the counting and presentation of the results.
For the first time, we were able to determine and under-
stand the elements on which the classic management
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approach is based. This made it possible to identify three
main factors: quality, cost, and delay. For a second time,
first, we have proposed two hypotheses. The first under-
lines the effectiveness of the logistical triptych in the de-
velopment of businesses while demonstrating the suc-
cess of companies in combining these three factors to-
gether. We put forward a second hypothesis which
states that the respect of the environment does not re-
ceive the same importance as the factors of the triangle
quality/cost/delay, despite its importance on a global
scale. From these hypotheses, we were able to study the
factors of the logistical triptych separately, and then as
a single component. A second part of the study was de-
veloped to point out the place occupied by Environment
in the aeronautical industries in Morocco.

In brief, the interpretation of the hypotheses results
from highlights that companies in the aeronautical sec-
tor in Morocco seek performance at lower costs. The ex-
perience of these companies in management has shown
that compliance with the classic management approach
allows for obtaining helps to obtain satisfactory results.
The environment is not on equal terms about tangible
commitments, compared to the factors of the traditional
approach. This is a reason to justify the adoption of a de-
veloped approach with an ecological dimension of the
logistical triptych.
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