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Resilience of Automotive Sector: A Case Study 

 
Abstract: The globalization of industry and the global 
economic crisis of the twentieth century most affected in the 
automotive sector. Regardless of the change in 
manufacturing philosophy and marketing philosophy, the 
application of modern technology and management 
solutions, the sustainability of this sector is smaller, occurs 
even reputable manufacturer extinguishing. One of the 
major reasons is lack of involvement is aspects of risk and 
quality, and especially resilience in the design and 
establishment of supply chains. The subject of this paper is 
to determine the factors that influence the resilience of the 
sector, the model of resilience and estimate the level of the 
component factors. Based on these considerations, through 
a case study of automotive sector in Serbia, a basic model 
of resilience is tested and set the level of a component of 
resilience. 
Keywords: resilience, quality, automotive enterprise, 
automotive sector, supply chain 
 

 
1. PROBLEM STATEMENT 
 
 Resilience capacity of an organization 
is its ability to take according situation 
specific, robust and transformative action 
when is in confrontation with unexpected 
and powerful event that are risky for 
organizational long – term survival. 
 Strategic agility is a organizational 
ability to develop and quickly apply 
flexibile, nimble and dynamic capabilities 
(resources, skills and competences). 
 In this definition, resilience capacity is 
ability of a firm to effectively absorb, 
respond to and potentially capitalize on 
disruptive surprises. Resilience capacity is 
associated with an ability to solve potential 
and current problems while preserving 
flexibility. 
 In the response to the size of risk, 
there are three levels: 

• Flexibility and adaptility, as well 
as respond to the dangers of low-
level, 

• robustness and agility in response 
to the dangers of mid-level to 
provide sufficient resilience 
capacity enable firm to recover 
from disruption and resume 
normal operation, 

• High level of resilience capacity, 
which provides robustness of the 
transformation of the organization 
in order to create new features 
and properties . 

According to McCann - in strategic 
agility has been defined as "the ability to 
quickly recognize and size opportunities, 
change direction, and avoid collisions." 

According Jamrag it is associated with 
"moving quickly, decisively and 
effectively in anticipating, initiating and 
taking advantage of change." 

Although resilient organizations are 
flexible, robust and agile, it does not mean 
that for example they are agile and 
adaptable organization. The primary 
difference is in the nature of the 
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environment and organizational capability 
for it. Organizational resilience capacity is 
in function to prepare organizations to 
effectively manage disruptive, unexpected 
and dangerous patentialy change by 
ensuring the means needed for recovery 
and renewal. 

Capacity resilience can be achieved 
through the interaction of specific 
cognitive, behavioral and contextual 
factors. These three dimensions of 
resilience capacity affects independently 
from each other through interaction should 
provide greater synergy. 

Cognitive resilience has two most 
important elements: 

• organizational identity (core 
values, vision problem solving, 
risc mitigation), 

• sensemaking (clime and culture, 
vocabulary, language, etc.) 

Behavioural resilience enables 
behavior and routines that facilitate 
companies to learn from previous 
situations, apply the new routines and use 
the resources when there is not enough of 
them, when uncertainty is high and 
dangerous surprises. It contains the 
following elements: 

• resource fulness, 
• counter intuitive moves, 
• usful habits, 
• preparedness. 
Contextual resilience provides 

attitudes and behaviours that promote a 

collaborative responces to environmental 
complexities. Factors of contextual 
resilience are: 

• deep social capital, 
• broad resource networks, 
• deference to expertise. 

 
 
2. MODELS AND MEASURES 

OF ORGANIZATIONAL 
RESILIENCE 

 
Models of organizational resilience 

derived from the analysis of ecological 
systems. Holing (1973) introduced the 
concept of resilience in ecological systems 
in order to explain the movement of the 
system in equilibrium. He defined two 
parameters that influence the behavior of 
the system. The first is stability (later 
terms "engineering resilience") which is 
"ability of a system" to return to 
equilibrium quickly and with minimal 
fluctation after a temporary disturbance. 
Second parameter was ecological 
resilience (later termed "resilience") as the 
ability of a system "to absorb change and 
disturbance and still maintain the 
relationships between its state variables”. 

Scheffer et collaboraters used a ball 
and cup metaphor (Fig. 1) for describing 
system state and resilience. 
 

 
Figure 1 -  Ball and cup model for resilience exploration 
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The current point is on the 
equilibrium. Under the influence of 
pertubation changes system state. The 
speed at which equilibrium is achieved 
depends on the slope of the line. A small 
slope indicates the long time it takes for 
the system to return to the state of 
equilibrium. This method is equivalent to 
the size of engineering resilience. For 
comparison, the size of disturbance that 
the system can withstand before 
restructuring itself is ecological resilience. 

That is presented on a picture with a size 
of hill. 

Rasmussen developed the concept of 
Safe Operating envelope in a three-
dimensional space that is limited by safety 
boundary, economic boundary, and 
workload boundary, balls change position 
depending on the pressure safety, 
efficiency and least pressure effect 
pressure (Fig. 2). 

 

 
Figure 2 – Safe Operating Envelope

Woods and Wiethall have developed a 
model of Stress-Strain State space to show 

how system can adapt to changing 
demands (Fig. 3). 

 
Figure 3 - Basic stress – strain state adaption 
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This model is analogous to the model 
of mechanical stress (Hooke's law). In the 
first phase is expressed adaptive base 
capacity, and in the second extra 
adaptations because the system is 
"struggle" to the maximum extent to meet 
the demand. After that, regardless of the 
increasing strain, the system loses its 
function in the fracture point. The main 
advantage of resilience, is to retain and use 
reserves as a source for adaptation in the 
extra region with no loss of efficiency 
(Woods, 2006). Reserve may be redundant 
resources. The second type of reserve is 
not maintained on-line al all times, 
especially are involving in cases of 
overloading and on call. According to the 

concept Holling greater global resilience is 
achieved by interaction and redundancy of 
the local population. A typical case of a 
change in demand are emergency 
departments (ED). If demand exceeds the 
capacity of the system, there are necessary 
adaptations and decisions that are executed 
by priority. 

All systems have limitations in terms 
of setting parameters of conditions. If 
demand exceeds the basic adaptive 
capacity, system performance is rapidly 
decreasing and there is an interruption of 
work. That this would not happen in the 
second phase is applied some of the 
interventions, and so the system responds 
to demand (Fig. 4). 

 
 

Figure 4 - Model of enhanced resilience 
 

  
Displayed next to these models, 

in literature can be found and a large 
number of others. Some of them are more 
analog and education and explain the term 
resilience. The second group of models 
useful in practice, are those who refer to 
the model of resilience. More is Hollnogel 
noted that there are four main 
characteristics of the Resilient 
Organization. One is the ability of a 

critical understanding of their situation 
through appropriate performance. It may 
not be performance related to security, 
quality or finance, but they are specific for 
resilience. Starting from the definition of 
resilience engineering (management) as 
"management riscs beyond the Risc 
Assessment it is developed a variable 
system model (VSM), which connects the 
management, operations and the local 
environment (Fig. 5). 
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Figure 5 – Model of superior management coupling with the three local systems 

 
Based on this model was developed 

Soft System Methodology (SSM), which 
uses the principles of systemic thinking. 
The picture shows the process of 
measuring the effectiveness of the system. 

This model shows that the 
measurement of resilience is process in 
which a large number of actors are 
involved. We can differ following two 
situations: 

• ex - oute measurements, as well 
as the resilience state of the 

system, 
• ex-post measurement, during or 

(often) in  course of hazardous 
situations. 

In the first case, on the basis of expert 
evaluation or questionnaire, determines the 
level of resilience, defined as the aggregate 
score in the model Mc Manus's. 

The second case follows the state of 
the system, define actions and monitor 
their impact on the establishment of the 
initial level of sustainability.  
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Figure 6 – System modeling example for effectiveness measurement 
 

3. ORGANIZATIONAL 
RESILIENCE IN THEORY 
AND PRAXIS  

 
Level of performance of 

organizational system (ie organization, 
enterprises, firm, company) depends on 
many factors related for its functioning. 
Especially interesting are the factors 
related to quality, competitiveness, ICT 
skills. On that way can be established 
relationships between them and 
organizational resilience. 

If we look at the impact of quality, it 
is manifested: 

• By increasing sustainability of 
organization, by increasing revenue, 
reducing costs, 

• with establishing of various 
management systems (Quality 
Management System, Risca 
Management, Environment 
Management System, OHSAS, etc..) 
that identify the key success factors, 
risks, operating procedures, internal 
communication and communication 
with stakeholders, etc 

• Strengthening of social responsibility 
and social impact, thus providing 
external support 

• Strengthening the internal structure of 
the organization, human and financial 
resources, etc. 
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This increases the level of 
sustainability, measured by some 
aggregate indicators and a system of 
partial indicators. 

Another impact of quality is the size 
of the vulnerability. Organizations with 
higher level of quality, through a system of 
preventive and corrective measures 
included in the QMS, EMS, RS, OHSAS 
has developed procedures that a small 
amount of vulnerability quickly removes 
(Fig.3). For different situations, field, size 
of organization, these links are different.  

In many papers (R2) resilience has 
four key components 

• risc management, 
• crisis response, 
• business continuity and 
• disaster recovery. 
According to the survey in 2008. year 

in multinational companies commonly are 
used plans: (1) emergency response, (2) 
business continuity, (3) disaster recovery 
(4) RISC enterprise management, (5) 
business resilience, in only 41% of cases. 
On question how would you describe your 
organizations approach to business 
resilience, the answers are: (1) business 
resilience describes how our organizations 
operates - 32%, we have established a 
cross-functional resilience group - 28%, 
we are just starting to define business 
resilience - 28%, and we do not have a 
business resilience initiative in phase - 
17%. That means that aspect of resilience 
is not yet deeply penetrated into practice. 

The importance of the problem is 
confirmed due to problems in the 
automotive world crisis and in the case of 
Toyota, which is due to recalls of 3.8 
million cars had an initial cost of 2 trillion 
U.S. $, and the loss in the first quarter of 
2009. years from $ 7.7 billion. 

In this work, on the basis of previous 
considerations and requirements are 
analyzed BCM and American standards. It 
posted three hypotheses: 

-H1: level of resilience-and 
automobile sector in Serbia is lower than 

the competition, 
-H2: dominant component of 

resilience is KV (Keynote Vulnerability), 
-H3: a level of resilience can be 

achieved significantly by stimulatory 
measures of state. 

These hypotheses are tested through a 
case study of a leading car manufacturer in 
Serbia.  
 

 
4. RESILIENCE MODEL OF 
AUTOMOBILE SECTOR 

 
In the automotive sector are present 

these variations and their combinations: 
• Finalist with the network 

suppliers, 
• Clusters of several finalists, 
• Networks for more finalists, 
• Virtual Networks. 
The first concept is developed 

chronologically at the beginning. It is 
characterized by the distribution of the 
program, familiarity with the suppliers and 
their integration in different ways in the 
distribution of profit (Figure 7.1). 

The second concept is characteristic 
for the end of the twentieth century, where 
it is an interesting principle that resources 
of suppliers are putted into operation over 
finalists from the cluster. It is 
characterized by lower levels of 
commitment of participants cluster, 
flexibility and specialization of suppliers 
(Figure 7.2). 

The third concept provides greater 
flexibility and reliability, and from the 
aspect of resilience is a much more 
favorable for higher redudant participants 
in the network (Figure 7.3). 

The fourth concept is the most modern 
and based on a web-based ICT. Suppliers 
within the network include different for 
each new project, the model or the local 
market (Figure 7.4). 
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Figure 7 – Concepts involving organizations in the automotive sector 
 

Starting from these concepts, based on 
the ISO 28 000 (specification for security 
management systems for the supply chain), 
are defined the following risk (clause 
4.3.1). 

a) Phisical failure, 
b) Operational threats and risks, 
c) Natural environmental events, 
d) Factors outside of the 

organizational controls, 
e) Stakeholder threats and risks, 
f) Design and instalation of security 

of equipment, 

g) Information and data management 
and communication, 

h) Threat of continuity of operations. 
Starting from the risk of these 

standards at this point, the model of 
resilience is defined (Fig. 8). 

In this model the links between 
vulnerability, resilience and sustainability 
are indicated by an arrow, with sign + 
means that increasing cause increases 
subsequented variable in the model.
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Figure 8 – Resilience model of automotive sector 

For each variable is defined scale (1-
10). In the case of dependent variables, 
method of evaluating the expert defines the 
weight (ponders). Thus, for example. for 
vulnerability of automobile  
enterprizes, in case of automobile sector in 
Serbia is determined influence: 

 
Wa=0.2             Wa=0.1                Wa=0.05                 

Wa=0.03        Wa=0.2    
Wa=0.05           Wa=0.05              Wa=0.15                 
Wa=0.17         ∑ Wa=1 

This proposed model is suitable for 
the analysis of simulation capabilities, the 
most influential definition of size, 
sensitivity of resilience in car sector and 
optimization of resilience using 
appropriate methods of multicriteria 
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optimization. 
Another approach is to use indicators 

of resilience and their follow-up over the 

long term period, by the model of Afgan, 
as shown in Figure 9. 

 

 
 

Figure 9 – Structure of resilience index 
 

On the basis of indicators of 
resilience-and it can be very easy to get 
pictures of a level of resilience. The 
problem is that they do not allow for a 
deeper analysis of causes, influential 
factors, their rank importance and 
possibilities for improvement. They 
identified certain weaknesses in order to 
increased resilience through the 
appropriate management activities and / or 
project-level. 

This model of Afgan is an extension 
of the basic model McManus, which are 
rated three aggregate components of 
resilience-a, as follows: 

• AC (Adaptive Capacity), 
• KV (Keystone Vulnerability) i  
• SA (Situational Awareness). 
It should be noted that the model of 

McManus gives prediction of resilience 
level on a scale 1-5. Module of Afgan 
resilience uses indicators of resilience in 
regard to the previous period, which tells 
of his dynamic conception. From the first 
model would be obtained the expected 

value and from the other a change of 
resilience. It must be said that for now it 
has not made the integration of these two 
models. 
 
 

5. CASE STUDY 
 

For the evaluation of model is chosen 
the only finalist of automobile production 
in Serbia. It has a tradition of Fiat cars 
under license from the 1953rd year. In the 
period until 1989. the production of 
several different models with variations of 
them reached its peak with about 220 000 
produced (Table 1) and sold the car. In the 
realization of this sector participated 
suppliers from all of the republics of 
former Yugoslavia. With political tensions 
and the collapse of Yugoslavia 1992nd, the 
UN sanctions according to the same in 
1992nd, the big problems started in the 
automotive sector.  
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Table 1 –  Production of cars in the 
period 1953 - 2008 

The year 
of production 

The 
number of cars 

1953 0 
1954 5 
1955 386 
1956 684 
1957 2459 
1958 2188 
1959 3856 
1960 9310 
1961 12196 
1962 11255 
1963 17933 
1964 26012 
1965 33351 
1966 33196 
1967 41941 
1968 49805 
1969 66941 
1970 76615 
1971 77242 
1972 92221 
1973 114287 
1974 136225 
1975 145098 
1976 164097 
1977 182598 
1978 199571 
1979 206602 
1980 197363 

1981 187308 
1982 160744 
1983 150836 
1984 169412 
1985 161747 
1986 175067 
1987 216580 
1988 219901 
1989 223565 
1990 183393 
1991 96478 
1992 16592 
1993 5535 
1994 7739 
1995 8057 
1996 10001 
1997 11124 
1998 14011 
1999 4616 
2000 12264 
2001 6668 
2002 10272 
2003 13101 
2004 13355 
2005 12575 
2006 10252 
2007 10443 
2008 9955 
Total: 4.024.978 

 

 <   <  

 
Figure 10 – Flow of production and number of employees 
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Figure 10 shows the flow of production 
and number of employees. 

Simultaneously with these negative 
trends until the break of sanctions in 
2000th, the profit turned into a loss that 
was recovered by the state, increasing its 
stake in the ownership and different social 
measures. The basis for this was 
recognition that the development of this 
sector a significant impact on the 
development of other sector, 
unemployment, GDP and overall quality of 
life in Serbia. 

These trends were followed by the 
value of the average wage, losses (depth), 
lower investment, etc. The Serbian 
government has invested in the restoration 
of the capacity of this factory destroyed 
during NATO's 1999 bombing. With that 

investment are renewed capacities in  
1999th and 2000. year, except for plants 
"Lakirnica" which had a maximum 
capacity of about 40,000 vehicles per year. 
It limitated own production capabilities. 
Therefore, in parallel with the change of 
government in Serbia, launched intensive 
search for a strategic partner. The solution 
was found in collaboration with FIAT, the 
reconstruction of an assembly line for 
mounting Punto model (model Zastava 
10), starting from 2006. Year, and with 
contract in 2009 with took over control of 
whole factory and with forming a new 
factory Fiat Automobile Serbia - FAS, 
which are formed vehicles PUNTO (Table 
2). 

 

 
Table 2 – Production and sale of Zastava 10/Punto in the period 2006 – 2010 
 

 
Model 

Year of production  
Production 

 
Sale 

2006 0 2558 
2007 1650 4240 
2008 2574 3485 
2009 0 983 

 
 
Zastava 10 

Total 4224 11266 
2009 16337 15621 
2010 4812 2271 

Punto 

Total 21149 17892 
 

From this review of development of 
automotive sector in Serbia, that can be 
recognized even without a deeper analysis: 
• Relatively low level of sustainability, 
• A relatively high level of 

vulnerability, which was created as a 
result of the previous components and 
practical activities of all the risks 
described in Chapter 2 

• Relatively low resilience expressed 
through a set of indicators of 
resilience-a. 

If you look only the period after the 
2005th, with model of McManus (R11) can 
be expressed through the components 
shown in Figure 11. 

In this way is determined the 
resilience of finalists. Given that in 
automotive sector a large number of 
suppliers participating, with analyzing of 
their business performance are determined 
resilience of most of 1.tier (Fig. 12) in 
2008. year. 
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Figure 11 – Evaluation of resilience 
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Figure 12 – Profile of the company's resilience in the automotive sector 
 

Mid-level resilience, including my 
suppliers (groups B and C in the Pareto 
analysis), it is about 1.5, which is very 
low. With this first hypothesis is proven. 
By analyzing the data from the image D 
shows that the greatest impact on the 
overall resilience has KV, which proved 
the second hypothesis. The analysis of data 
from the image D. and data from Table 3, 
shows that even such a low resilience 
provided through the support of the state, 
through various incentive measures, 
particularly the payment of salaries and 
basic investment in the reconstruction of 
the assembly line, and the payment of 
suppliers of parts for cars. This confirmes 
hypothesis H3. 

 
 

6. CONCLUSIONS 
 

From the exposed can be extracted the 
following conclusions 
• The paradigm of resilience becomes a 

basis for the development and 
maintenance of companies and entire 
sectors, 

• Existing models of resilience do not 
meet the full extent of the analysis 
needs of automobile sector, because it 
is a traditional sector in which 
national states with different  kind of 
measures supports the same, 

• It is particularly important in the case 
of Serbia, where the state is involved 
for least 20-odd years, which makes 
assessment of the real image and 
resilience, 

• Using existing models of McManus is 
determined a significant delay in the 
level of resilience regarding to the 
competition, 

• Increasing the resilience in car sector 
in Serbia is expected especially in 
2011. year when production plans to 
200,000 vehicles a year by Fiat Serbia 
and other famous brands, 

• Analysis of resilience is shown that 
there are large reserves of resilience, 
especially in the field of Situational 
Awarness and strengthening the 
network of suppliers  and including 
suppliers outside of Serbia. 
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