
The importance of subcontracting and its 
relationship with Lean philosophy in 
automotive industry

1. Introduction

Businesses are today confronted by several chal-
lenges, such as heightened competition, more de-
manding customers, and economic instability. Ac-
cording to (Drohomeretski et al.) in [1], companies 
are thus required to produce at a lower cost, while 
also ensuring that the manufacturing process is faster 
and more reliable. They are additionally expected to 
be able to adapt to external changes and to improve 

their processes continuously [1]. Furthermore, it 
should be noted that companies still generate waste in 
their production process; this representing costs and 
losses in productivity, which ultimately jeopardize sus-
tainability, and must therefore be eliminated [2].

Lean methodology has emerged as a response to 
these problems; it provides simple, low-cost solutions 
that contribute to the enhancement of business per-
formance, promoting efficiency, improving customer 
response time, reducing costs, ensuring better qual-

The automotive industry represents one of the largest economic sectors in the world and 
most companies in this industry involve subcontracting in their strategy. However, subcon-
tracting is one of the possible processes that can lead to inefficiencies for companies. Since 
lean arises as a response to the most varied problems of companies, the main goal of this 
work is to understand the importance of subcontracting in the automotive sector and to 
understand how lean and subcontracting are related. For this, an empirical study of papers 
and books related to these topics was performed, concluding that subcontracting is frequently 
used in the automotive sector, to obtain strategic advantages, and that it supports the founda-
tions of the lean concept, as well as the lean can help manage subcontracting. The trade-off 
of the transfer of activities enables organizations to be flexible, lean and agile; they can then 
focus on their core activities, which generate more value, while the option to subcontract gen-
erates a significant reduction in costs by transferring non-core activities. In short, these two 
concepts are related to each other in the context of the automotive industry.     
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ity, increasing the production rate and, consequently, 
generating higher business profits [2–4]. In addition, 
the implementation of lean techniques will lead to a 
reduction in one or more types of waste in the pro-
duction process, thus providing companies with a 
more competitive edge [5].

One of the processes which can potentially lead 
to inefficiencies for companies is that of subcontract-
ing [6]. Admittedly, there are associated risks in all 
the operations and tasks implemented by a business. 
However, when it comes to subcontracted activities, 
this risk may increase due to the greater complexity 
of the task at hand, as well as the higher number of 
interested parties involved, namely the stakeholders 
[7]. Bearing in mind that no subcontracting activity is 
risk-free and may constitute a source of waste, Aig-
bavboa and Mbohwa [8] recommend carrying out a 
cost-benefit analysis before making the strategic deci-
sion to execute tasks through subcontracting.

The automotive industry represents one of the 
world's largest economic sectors in terms of revenues 
[9]. In the specific case of Portugal, in 2016, this 
sector represented 5.9% of GDP [10]. Many of the 
companies in this industry include subcontracting in 
their strategy, particularly in processes which involve 
design, manufacture and assembly [11]. Examples of 
this are European companies such as BMW, Fiat, 
Mercedes Benz, Volkswagen and Porsche, as well 
as the American manufacturers of Chrysler and the 
Ford Motor Company [12]. It should be noted that, 
despite maintaining the internal production of key 
components, Ford also outsources other compo-
nents and tasks, with about 70% of vehicles’ compo-
nents being provided by the subcontracting [9].

The aim of this paper is to understand the impor-
tance of subcontracting in the automotive sector, as 
well as to gain a better insight on how lean methodol-
ogy is related to subcontracting. The main novelty of 
this paper is to correlate Lean and Subcontracting as-
pects regarding the Automotive Industry (AI). In fact, 
other previous works have devoted some attention to 
this correlation, but not focused just on that sector 
(AI). The structure of this paper is divided into seven 
sections. The first consists of the introduction, the 
second describes the methodology used in this work, 
the third section deals with the subject of subcontract-
ing; the fourth explains the importance of subcon-
tracting in the automotive sector; the fifth presents 
several case studies in subcontracting business in the 
automotive sector; the sixth section describes the re-
lation between subcontracting and lean; and, finally, 
the seventh presents the conclusions drawn from the 
paper.   

2. Methodology

The methodology used in this study went through 
a bibliographic research on subcontracting and lean 
topics, as well as the relationship between both con-
cepts, in the context of the automotive industry. The 
sources of information used were the databases of 
B-on, Science Direct and Google Books. The inclu-
sion criteria were the analysis of books and scientific 
papers, in Portuguese or English, that address the 
variables under study. In turn, the exclusion criteria 
were papers or books with dates prior to 1990 and 
unrelated to the topic. Based on this methodology, 
50 papers and books were analyzed in this study.                          

3. Subcontracting

Subcontracting can be defined as the acquisition 
of products or services from external companies [12]. 
However, the meaning of subcontracting goes further. 
According to Grossman and Helpman [13], subcon-
tracting means finding partners with which a company 
can establish a bilateral relationship, and that those 
partners make investments which benefit this associa-
tion. To this end, they can produce goods or services 
which meet the specific needs of the company in ques-
tion. Companies subcontract activities that range from 
the design of a product to its assembly, and include ac-
tivities from research and development to marketing, 
distribution and after-sales service [13, 14]. Subcon-
tracting constitutes a strategic decision for companies 
[8]. Indeed, it is particularly important in the context 
of the management of operations and supply chains 
[11]. Subcontracting is used within the framework of 
“make or buy” decisions [15], as it allows companies 
to choose to convert fixed-cost production into a basis 
of variable costs [11]. From the point of view of strate-
gic flexibility, subcontracting is a way of adjusting the 
company's supply in order to respond to the evolution 
of global markets, thus eliminating the uncertainties 
inherent to production [15].

Several authors have claimed that the factors 
which motivate companies to adopt subcontracting 
in their supply chain are: gaining a competitive ad-
vantage, enhancing operational efficiency and reduc-
ing costs [8, 12, 16]. Through subcontracting, com-
panies are able to offer the customer more value and 
the creation of differentiation [15, 17, 18], as well as 
greater flexibility [19]. Besides these, other reasons 
which explain why companies choose to subcontract 
are related to a lack of expertise, as well as the at-
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tempt to reduce risks and operating costs [20].
Beulen et al. (1994), cited by Fill and Visser [21], 

have suggested that there are five reasons that moti-
vate subcontracting: quality, cost, finance, fundamen-
tal functions and cooperation. In the case of quality, 
one can seek to enhance it. In relation to costs, the 
goal is to gain greater control of this area and follow 
a strategy of cost leadership. Finance is primarily re-
lated to a limited budget for investment. Regarding 
the issue of fundamental functions, these authors state 
that, if companies are to focus on these activities, they 
must subcontract what are support activities. Finally, 
and in relation to cooperation, the authors suggest 
subcontracting activities performed by companies be-
tween which cooperation already exists.

Traditionally, companies have carried out diversi-
fied and often non-fundamental activities. However, 
market developments have imposed the reassess-
ment of key activities. Consequently, an increase in 
operations related to fundamental activities has been 
observed; in some cases, there has also been a reduc-
tion in the value chain within the organization [16]. 
With a view to more competitive business, companies 
can focus on their core competencies by resorting to 
subcontracting, thus becoming more efficient in their 
key activities [12]. In this way, according to Sharpe 
[14], the non-core competencies performed by com-
panies are transferred - whether partially or totally - to 
external suppliers, whose fundamental competencies 
consist of the specific activities for which they have 
been subcontracted.

Despite the benefits of subcontracting, there are 
potential risks associated with this decision. Of these, 
one should highlight a loss of control, as well as the 
high risks inherent to markets, quality and produc-
tion, which are all subjected to different laws and 
methods. Moreover, subcontracting usually involves 
supplementary transport, which invariably generates a 
negative impact, including the added risks of having to 
deliver within the stipulated deadlines [19]. Another 
competitive disadvantage for businesses is the risk of a 
limited learning capacity [22]. Harland [22] points to 
the lack of formal decision-making processes as being 
one of the main reasons for unsuccessful subcontract-
ing, which include performing cost-benefit analyses 
for the medium- and long term. He also highlights the 
increased complexity of the supply network as being 
one of the factors that compounds this problem. Sub-
contracting has often been used in the field of manu-
facture; however, this trend has clearly spread to the 
service area as well [17]. Whether in the manufactur-
ing sector or in the service industry, subcontracting is 
increasingly implemented in companies around the 

world [20], particularly in small and medium-sized en-
terprises [6].

For each activity or component included in prod-
ucts, companies decide if these should be produced ei-
ther internally or externally, by means of subcontract-
ing. When an activity is subcontracted, the company 
may explore a specific cost advantage, for example, 
through the subcontractor's negotiating power, the ex-
tent of competition and the wage bracket in the sub-
contractor's country [23]. Companies often choose to 
proceed simultaneously with both subcontracting and 
internal production. According to Du et al. [24], com-
panies are able to achieve a better negotiating position 
by following this strategy. Indeed, economists and 
managers argue that extreme modes of production 
- namely, those that focus either on internal produc-
tion or on subcontracting - imply a loss in bargaining 
power for the company. Multiple supply is a mecha-
nism which seeks to address this problem, since sub-
contracting promotes the competitiveness of internal 
production which, in turn, constitutes a reference for 
the assessment of suppliers' competitiveness [25].   

4. The importance of subcontracting 
in the automotive sector

Subcontracting will continue to grow, especially in 
industries where the complexity of products and the 
supply base allow for the emergence of clusters and 
flexible networks [26]. In fact, in the last decade, a large 
number of companies operating in the industry have 
adopted subcontracting processes, and this is particu-
larly true in the automotive manufacturing sector [27].

Increased competition pressure, as well as the de-
mand for efficiency and higher profits have led car 
manufacturers and suppliers to re-evaluate their ac-
tivities and supply chain relations [28]. In order to 
simplify the supply chain and improve efficiency, 
car manufacturers have streamlined the supply base, 
and have defined new supply requirements (includ-
ing global supply, complete supply of services and 
design for manufacturing and assembly). They have 
also started to subcontract activities which are con-
sidered to be fundamental [29]. As product lifecycles 
are short in the automotive sector, investment in new 
facilities constitutes a risk. Therefore, the capacity 
provided by companies should be enough to meet 
supply; at the same time, this cannot be so great 
that they risk underusing their facilities. Within this 
framework, subcontracting can constitute a solution 
to eliminate this uncertainty in production [15].
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Most companies in the automotive sector out-
source procedures, such as car design, production 
and assembly, to independent suppliers or full-service 
vehicle companies [11, 28]. With regard to subcon-
tracting activities - for example vehicle design, which 
is considered a core activity [15] - there is an align-
ment with the theory that subcontracting key activities 
can produce benefits in specific circumstances [30]. 
Baden-Fuller et al. [30] state that subcontracting an 
organization’s core activities makes sense when it is 
threatened by one of the following circumstances: the 
company is lagging behind its competitors; there are 
changes in the value chains; there are technological 
changes; and, finally, the issue of emerging markets. 
European car companies such as BMW, Fiat, Mer-
cedes, Volkswagen, Porsche, and American compa-
nies such as Chrysler and Ford, are examples of some 
companies which subcontract design, production 
and assembly [11]. Japanese car companies are also 
examples of the growing trend of successful subcon-
tracting based on a culture of cooperation [16, 31]. It 
is estimated that only about 40% of the production 
of value in cars manufactured in North America can 
be attributed to the USA. The growth of international 
subcontracting may thus constitute an opportunity for 
companies in developing countries [32].

In the case of Ford, it maintains its core tasks 
in internal production, but allows suppliers to per-
form them too. Currently, about 70% of its vehicles 
derive from subcontracted parts and services. Mer-
cedes Benz also resorts to subcontracting for its pro-
duction, more specifically, the R-Class was executed 
by the producer Humvee AM General, which hired 
external employees – namely, subcontracted labor 
- to assist in production [9]. Finally, in the case of 
BMW, for which the BMW X3 model was devel-
oped and manufactured by the company Magna 
Steyr, this collaboration enabled BMW to enter the 
SUV niche market. The successful implementation 
of subcontracting by BMW is a tangible example of 
outsourcing processes such as product development, 
engineering and design, which define product archi-
tecture and, as such, are generally considered to be 
core activities [11].

5. Case studies

Given its characteristics, subcontracting often oc-
curs in companies’ strategic decision-making process-
es. There are already several studies and practical ex-
amples, in which the use of subcontracting was used 
in the automotive sector. 

A study based on comparative cases and informa-
tion from three European full-service vehicle compa-
nies, as well as three European manufacturers of orig-
inal equipment, concluded that the subcontracting of 
product development and manufacturing shows that 
complex products, such as cars, can be developed 
and produced by external suppliers [11]. In another 
study conducted at two Skoda facilities in the Czech 
Republic [29], as well as at a Volkswagen lorry and 
bus factory in Brazil, relations between manufactur-
ers and suppliers were explored. As a result, two con-
ceptual models were developed. The supplier of the 
modules has started to set these up on the automo-
tive producer’s assembly line, thus enabling manufac-
turers and suppliers to work side by side [29]. One of 
the studies investigated how the subcontracting strate-
gy affected the performance of Italian car companies. 
The analysis pointed to growth, productivity, financial 
dependence and profitability, and concluded that the 
relation between subcontracting and performance is 
not linear. Companies of low integration level tend 
to experience higher growth, whereas those with a 
high integration level perform better in aspects such 
as profitability and debt ratio [27]. Another study was 
developed at four automotive business organizations 
in India, where a decision-making framework was 
implemented to assist managers when making off-
shore subcontracting decisions. The conclusions of 
the study revealed that, among the main facilitators 
of subcontracting, management and strategy carry the 
greatest weight, followed by technological and organi-
zational facilitators [33]. In a study aimed at exploring 
the basis of the success of subcontracting, it was using 
the interpretative paradigm that the Boeing case was 
also analyzed in the context of subcontracting, along 
with that of a large automotive group operating in 
Malaysia. The results showed that cost reduction and 
efficiency can be achieved by creating economies of 
scale, namely using and managing suppliers suitably 
through the combination of a strategic subcontract-
ing alliance [20]. A study which analyzed the "archi-
tecture of industry", as well as the structural changes 
in the automotive sector from 1997 to 2007, found 
that original equipment manufacturers led efforts 
to produce alterations in the architecture of indus-
try, working with suppliers to advocate a new vision 
based on modularity and subcontracting. This trend 
in the sector highlights a corporate drive directed at 
a combined strategy of modularization and subcon-
tracting [34]. Another study highlights two reasons 
for subcontracting: the cost and focus on the com-
pany's core competencies. Research on the subject 
of current and future trends in subcontracting, un-



190 Sá et al.

International Journal of Industrial Engineering and Management Vol 13 No 3 (2022)

dertaken at American, British and Central European 
companies, considered subcontracting to be a strate-
gic lever. It is expected that, in future subcontracting 
agreements, horizontal linkages will be required to 
generate advantages in scale and competency [16]. In 
a research study related to the effectiveness of quality 
control at a company which produces plastic com-
ponents for the automotive industry, non-compliant 
products were detected at the factory. Once these 
were identified, the supplier was then requested to 
implement procedures for Controlled Shipping Lev-
el 1 and Controlled Shipping Level 2, both of which 
were executed through subcontracting. The results 
indicated a higher effectiveness of activities when 
subcontracting was involved [35]. Another study ana-
lyzed the interaction between modularity and sub-
contracting in the automotive industry, focusing on 
vehicle cockpit projects in North America and using 
data collected from three generations of product ar-
chitecture. It was found that the direction of influ-
ence between product architecture and the boundary 
varies in individual processes, and in higher levels of 
modularity and subcontracting. The strength of the 
factors driving these changes depends on individual 
processes, for example, cost structure and the weight 
of external factors, such as the development of tech-
nologies [36]. Finally, another study underlines the 
need for managers to consider subcontracting to en-
sure that companies will have a competitive edge. Ac-
cording to the author, subcontracting provides access 
to expertise, technologies, innovative processes and 
economies of scale. On the other hand, there is some 
concern regarding the loss of power and control over 
activities and knowledge. Therefore, managers in the 
automotive sector must seek to understand the con-
cept and its associated risks if they are to benefit from 
subcontracting [37].

6. Relationship between 
subcontracting and lean methodology

The nature of the shift to a lean paradigm is not 
only visible in the trend towards the subcontracting 
of production. It is also evident in the subcontract-
ing of design solutions, which aims to reduce product 
complexity and development time [38]. The vertical 
disintegration of up to 70% of automotive compo-
nent production, along with an increase in the sub-
contracting of engineering design, are considered to 
be significant aspects of the lean paradigm [38, 39]. 
On the other hand, the authors Swenseth and Olson 

[19] claim that the organization's strategic decision to 
subcontract may be seen as an alternative to lean op-
erations. 

Guimarães and Carvalho [40] state that, if all the 
non-value added activities are carried out internally, 
then the decision to subcontract these constitutes a 
lean solution. Subcontracting gathers benefits which 
are aligned with lean thinking, namely: the reduction 
of operational costs, expertise, the learning curve for 
the job at hand, the ability to focus on more prof-
itable and key activities, increased productivity and 
efficiency, and the elimination of financial costs [41]. 
When it comes to reducing expenses, in various in-
dustries, and especially in higher-cost countries, orga-
nizations choose to subcontract rather than produce 
internally. This trend reflects the objectives of the 
concepts of subcontracting and lean methodology 
[26]. When lean procedures are applied, the success-
es achieved - at the tactical and operational levels of 
the organization - can be complemented by potential 
gains, such as the flexibility to take advantage of pur-
chase opportunities at lower costs, which results from 
subcontracting [19].

Regarding expertise, companies can also benefit 
from subcontracting by acquiring knowledge through 
their suppliers. When an organization subcontracts 
services from another, and in the case where the sub-
contracted activity constitutes its main business, the 
company may benefit from fewer errors and, conse-
quently, less rework, waste and customer complaints. 
A higher level of quality can thus be achieved [42].

In line with lean thinking, another factor involved 
in subcontracting is that, when activities are out-
sourced, employees dedicate more time to acquir-
ing a greater knowledge of the remaining skills. As 
a result of this learning process, the company’s pro-
ductivity increases [41]. Subcontracting provides or-
ganizations with the advantage of being able to focus 
more intensively on fundamental and core business 
activities. In these cases, companies will be able to 
achieve a higher flexibility in operations, as well as 
spreading the risks and improving the reduction of 
time in all the procedures involved [43]. The subcon-
tracting of activities by companies is seen as a lean 
practice [44], since it contributes to overall improve-
ments in efficiency [45].

In relation to the elimination of financial costs, 
Aziz et al. [41] state that, if a company resorts to sub-
contracting, it will not have to invest in new equip-
ment; this will, in turn, have a direct impact on finan-
cial costs. The manufacturing industry is currently 
required to be increasingly flexible, agile and lean. 
The attempt to achieve one of these objectives often 
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poses a contradiction for the others; as such, these re-
quirements cannot be achieved at the same time [17]. 
The solution may then reside in the subcontracting 
of activities, which thus emerges as a tool to meet 
these objectives simultaneously [17, 18].

In rapidly changing environments, an agile supply 
chain is characterized by the ability to respond rap-
idly and at a low cost [40, 46]. However, flexible sup-
ply chains are driven by the uncertain environment of 
the company’s context, as well as the variability of re-
sults [47]. Flexibility is ensured by adaptable systems, 
which are not optimal in terms of expenses [17]. On 
the other hand, lean methodology focuses on elimi-
nating waste, reducing costs, improving productivity, 
enhancing the quality of products and services, as 
well as customer satisfaction [48]. Thus, lean proce-
dures which concentrate on lower cost systems are 
achieved by forgoing flexibility, so that there is a con-
flict of factors when deciding between agile flexible 
systems and lean methodology. By resorting to the 
outsourcing of certain segments and products, these 
contradictory factors will be subcontracted, with the 
subcontracted products thus being optimized, as 
parts of other systems. Companies will thus be able 
to ensure flexible, lean and agile systems [17, 18, 40].

Given the characteristics of lean philosophy, it is 
often present in decisions made by companies to use 
subcontracting, with the purpose of obtaining advan-
tages and reconciling the two concepts. Thus, there 
are some examples of studies, in which the use of 
subcontracting has been integrated with lean thinking.

A study conducted at Airbus UK sought to identify 
subcontracting trends in the aerospace industry and 
explored the extent to which the lean approach was 
able to conceptualize these. It was concluded that lean 
procedures explain many of the subcontracting trends 
and policies at Airbus. The increased subcontracting 
of suppliers which have a greater capacity to perform 
specific tasks, the sharing of risks, as well as the reduc-
tion of internal and supply chain costs are all aligned 
with lean concepts [49]. Another study undertaken 
at a petrochemical company analyzed the character-
istics of flexible, agile and lean organizations. This 
was carried out through factor analysis and showed 
that subcontracting activities can emerge as a key ele-
ment when seeking to achieve these objectives simul-
taneously. The variables for effective subcontracting 
of the value chain were identified and, through the 
use of Interpretative Structural Modeling, a relational 
hierarchy of these factors was established [17]. The 
aim of another study was to understand which fac-
tors are essential for the successful implementation of 
lean procedures in the subcontracting relationships of 

information and technology companies. Sixteen fac-
tors were identified, for example: the importance of 
cooperation when identifying and eliminating waste, 
the relevance of internal experience in lean, as well 
as the compatibility of organizational culture. The 
factors at hand pointed to key areas, which guide the 
implementation of lean procedures in information 
and technology subcontracting relationships [50]. A 
different study focused on a health care unit. Follow-
ing a strategy of subcontracting, the objective was to 
gain an insight as to how health organizations strike a 
balance between the use of internal and external re-
sources. This study showed how a service value chain 
can opt for subcontracting, favoring the lean principle 
of "pulling" value on the part of the customer [40]. Fi-
nally, the purpose of another study was to analyze the 
characteristics of flexible, agile and lean supply chains, 
as well as to show that subcontracting can constitute a 
means to achieve this goal. The main features of these 
chains were identified and classified into paradigms, 
such as: responsiveness, inventory control, cost and 
waste. It was concluded that subcontracting makes it 
easier for organizations to be simultaneously flexible, 
lean and agile [18].

Thus, it is clear that Lean principles can be eas-
ily applied to subcontracting procedures, leading to 
cost savings and allowing shortening the lead time of 
these processes. Otherwise, subcontracting can easily 
allow to get a better distribution of the tasks by sev-
eral providers, saving costs as well due to negotiation 
processes. Indeed, Lean  intends to save resources 
and eliminate wastes, and subcontracting is an ex-
traordinary way to achieve this goal. Moreover, sub-
contracting intends to get a better performance of the 
processes, reducing costs and lead time. Thus, these 
concepts perfectly match.  Hence, the beneficial ef-
fect of each other has been discussed in other sectors, 
being also observed in the AI sector.

7. Conclusions

Great relevance is attributed to the strategy of sub-
contracting in the automotive sector. With a view to 
obtaining strategic advantages, it is already being used 
widely this area of production. On the one hand, 
while some authors argue that it is more advantageous 
for companies to subcontract secondary activities and 
maintain in-house production for the activities which 
are fundamental to their activities, others consider 
that there are advantages in subcontracting core ac-
tivities. However, what is clear is that a balance must 
be established between subcontracting and internal 
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production if organizations wish to maintain their ne-
gotiating power.

There is, undoubtedly, a close relationship be-
tween lean methodology and subcontracting. Sub-
contracting has proved to generate advantages, and 
supports the fundamentals of the lean concept, just 
as lean can help to manage subcontracting. Several 
studies and projects in various areas have been de-
veloped to analyse this relationship. The trade-off of 
the transfer of activities enables organizations to be 
flexible, lean and agile; they can then focus on their 
core activities, which generate more value, while the 
option to subcontract generates a significant reduc-
tion in costs by transferring non-core activities. Thus, 
since lean methodology is also of widespread use in 
the automotive sector, it is concluded that lean and 
subcontracting concepts are interrelated, within the 
context of the automotive industry. That is, lean pro-
cedures and subcontracting activities are both used in 
the automotive sector and, as such, lean methodol-
ogy provides support for subcontracting while, in turn, 
subcontracting contributes to the development of lean 
processes.

As main limitation of this paper it can be referred 
the number of papers consulted, as well as the da-
tabases used to perform the bibliographic research. 
Moreover, some literature found is not so updated as 
desired. However, this work can constitute a helpful 
base of work for further studies related to this issue. 
In fact. Some future works can be developed relating 
as well these aspects with green and fair-trade market, 
extending the study to all the three pillar of sustain-
ability, and introducing concepts of fair-trade market 
in subcontracting operations [51-54]. 
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