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Abstract:  In this article we outline a method that helps companies to find the 
appropriate logistics organization and to set the appropriate requirements 
for their logistics function. The method uses organizational growth models 
to determine in what state of development the companies are, which makes 
easier to find an organizational solution that fits. Determining the growth 
stage can be difficult, since growth models use soft factors and do not give 
objective diagnostic tools. These problems can be eliminated by using 
fuzzy methods. 
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1. Introduction 

Logistics is one of the vital supporting functions in manufacturing and commercial 
companies. Conscious management of this function has a significant contribution to the 
success of the company. Especially small and medium sized companies tend to 
undervalue the importance of logistics and do not apply appropriate logistics solutions. 
In this article we aim to outline the correspondence between company development 
stage and ideal logistics organizational solutions and to present a tool for determining 
the actual state of development using fuzzy logic. 

2. Company Growth Models 

The best-known business growth model is L.E. Greiner's five-stage model, first 
published in a 1972 Harvard Business Review article. The main problem with Greiner's 
model from an entrepreneur's viewpoint is that it is designed for large organizations. 
Entrepreneurial stage-watchers prefer to use a model developed in 1983 by N.C. 
Churchill and V.L. Lewis, also published in the Harvard Business Review. [1] For the 
reason that the Greiner and the Churchill & Lewis models are the most popular among 
large and small companies respectively, we use these two models in our study. 
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2.1. Larry E. Greiner’s Growth Model (1972) 

Greiner defines two phases of companies’ lifecycle: evolution, which is the period of 
growth, and revolution, which is a shorter period of crisis and change. As enterprises 
grow, these phases follow each other. Greiner describes 5 such cycles including 9 
defined phases – 5 evolutionary and 4 revolutionary periods – during the growth of a 
company, these are shown graphically in Figure 1. 

 

 

Figure 1. Diagram of the Greiner model (source: Greiner, L. E. (1972): Evolution and 
revolution as organizations grow. Harvard Business Review 1972 July-August) 

 

In Grenier’s view the following dimensions characterize the development stage of an 
enterprise: 1. age of the company, 2. size of the company, 3. stage of evolution, 4. stage 
of revolutiuon, 5. growth rate of the industry. Each evolutionary or revolutionary period 
has typical organizational and management characterictics and problems to solve. [2] 

Criticism of the model 

The main advantage of the Greiner model is its main disadvantage in the same time. It is 
a general model, applicable to nearly all organizations, regardless their industrial, 
geographical, cultoral or other specialities. 
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The most problematic point in real life application is that Greiner mentions only a few 
symptoms regarding the phases of the model, from which the real problems can be 
assumed, but these characteristics cannot be measured objectively. This makes it 
difficult to find the place of a certain company in the model. Another weakness is that it 
excludes negative effects coming form „outside” the company (industrial, political or 
economical factors), that the management cannot influence. Management can only react 
on these factors, but it is not necessarily enough to survive. 

In practice there are usually no clear situations and sharply separated growth phases, 
only slower or faster changes in organizations. When observing a company, we get only 
a „snapshot” about the actual situation, and no complete information over a period of 
lifeycyle. Therefore, the ideal survey method should provide not necessarily precise 
data but enough information to build an overall picture of the organization. Fuzzy 
methods are typically applicable for such surveys. 

2.2. Churchill & Lewis Small Business Growth Model (1983) 

While Greiner defines the growth stage of a company, and then gives the typical 
management problems to each stage, Churchill and Lewis define the growth stage based 
on „softer” characteristics and management problems. In their model each stage is 
characterized by an index of size, diversity and complexity, and described by five 
management factors: managerial style, organizational structure, extent of formal 
systems, strategic goals and owner’s involvement in the business. These factors are 
more tangible, and growth phase can be found more precisely, which is a great 
advantage of the model. [3] The five growth stages are shown on Figure 2. 

 

 

Figure 2. Diagram of the Churchill&Lewis Growth Model (source: Churchill, N. C. – 
Lewis, V. L. (1983): The five stages of small business growth. Harvard Business Review 

1983 May-June) 
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In the C&L model not all companies go through all development phases. If a company 
is able to solve the problems of the actual stage, it can step forward to the next one, else 
it falls back to a previous stage or goes bankrupt. Figure 3 illustrates the possible walks 
of life and exit points where a business owner can leave the business. 

 

 

Figure 3. Evolution of companies and exit points (source: Churchill, N. C. – Lewis, V. 
L. (1983): The five stages of small business growth. Harvard Business Review 1983 

May-June) 

 

Criticism of the model 

The C&L model does not involve well-defined events that would separate the evolution 
phases like the revolutionary periods in the Greiner model. This makes it difficult to 
categorize companies in practice. 

Another weakness is that the model does not specify objective values to each parameter 
that characterize the development stages. Identification through management problems 
is also problematic because certain symptoms (like financial problems) associated with 
a certain stage can emerge in other stages as well. This means that a company that 
shows some symptoms of a stage can be in another stage in the real life. 

In our opinion Griener’s model is more realistic because the growth stages are more 
detailed, they include shorter periods and it distinguishes between dynamic and 
problematic periods of life. However, the model assumes that companies go through the 
phases sequentially as they grow in size and age, which is not necessary as some 
companies leave out certain phases and some companies never grow beyond a certain 
level of development. The graph of evolution with exit points and stepbacks in the C&L 
model solves this weakness, so the combination of the two models give a more realistic 
approach. 
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3. Fuzzy logic and its application in studying company growth 
models 

The fuzzy approach was first published by professor Lotfi Zadeh. Fuzzy logic helps to 
build more sophisticated, „down-to-earth” models than categorizing only by 0/1 or 
yes/no. Therefore fuzzy models give a more realistic picture about complex practical 
issues, where the human factor is present. Fuzzy concepts were already applied in the 
fields of medical diagnosis, political and social sciences, stock-market analysis and 
engineering. [8] The advantage of fuzzy systems is that they take into account that 
human participation ends up in imprecise results, although the intention is clear. 

Since business organizations are created and managed by humans, giving up yes/no 
categories gives us a more realistic view. This applies also to company growth models, 
where entering into a stage of development is not a rapid change but a longer process of 
taking new characteristics and leaving old ones. Moreover, these changes are not 
sequential but can happen paralelly. This is represented in the Greiner model through 
the presence of crises, which are transitional periods between two phases. 

The Greiner model assigns some characteristics to each phase but these are not enough 
to constitute a tool for diagnosing companies. Since according to the fuzzy logic there 
are no clear situations, we consider this approach applicable to diagnose the 
development state of a company. Instead of telling in which stage is a company, we try 
to tell to what extent is the company in a given stage. 

According to the logic of fuzzy sets, instead of stating that w is member of set H we 
determine the degree of membership in a x[0;1] interval. Non-fuzzy logic uses only x=0 
and x=1 values. In fuzzy logic x=0.2 also makes sense as the grade of the membership 
of w in H. [9, 11] 

Since the changes in companies are continuous, using fuzzy logic the transition between 
two phases can be modelled. When a company shows the characteristics of both 
Delegation phase and Control crisis, we can interpret it as the membership of C 
company is for example 0.5 in set „Delegation” and 0.5 in the set „Control”.  

In the following pharagraphs we give an example on determinig the state of a company 
in the Greiner lifecycle based on a questionnaire survey. 

At first a questionnaire is formed using characteristics and management problems 
corresponding with the phases of the model. In the correspondence matrix below we 
give for each question the membership factors defined to every phase. Table 2 shows 
some example questions from our questionnaire. 
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Table 1. Example questions for determining the development state of companies 
(source: own table based on an ongoing research 

How much do the following statements apply to your company? (1 = not at all, 2 = a little, 3 = 
reasonably, 4 = fully) 

 Statement 1 2 3 4 
1. The executive is the operative maneger of the core activity.     
2. The executive knows every employee personally.     
3. The executive has to make too much decisions in one time, which 

leads to delays. 
    

4. There is at least one middle line manager whose work the executive is 
not able to do professionally. 

    

5. Controlling is a separate function.     
6. The separate organizational parts (functions or divisions) are too 

egoists, and do not work for company goals. 
    

 

The values in correspondence matrices show the membership rate of the company in 
each phase in case of each answer1. Table 2 is an example of a correspondence matrix in 
case of answer 4 („fully”). 

 

Table 2. Example of a correspondence matrix (source: own table) 

Question Phase1 Crisis1 Ph2 Cr2 Ph3 Cr3 Ph4 Cr4 Ph5 

1 3 3 2 1 1 0 0 0 0 

2 3 2 2 1 0 0 0 0 0 

3 1 2 3 2 1 0 0 0 0 

4 0 0 0 1 2 3 3 3 3 

5 0 0 0 0 1 1 2 3 3 

6 0 0 0 0 0 1 1 2 3 

.. .. .. .. .. .. .. .. .. .. 

n .. .. .. .. .. .. .. .. .. 

W(Q,P) 15 17 12 13 14 15 10 11 8 

 

There are three other correspondence matrices referring to the answer values 2, 1 and 0 
for each question. W(Q,P) values show the overall representation of each phase. To 
balance over- and underrepersentation of phases we use an adjusted matrix for each 
answer where the matix values are divided by W(Q,P). 

                                                           
1 Meaning of the values: 3: member of the set; 2: probably member; 1: probably not member; 0: not member. 
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Table 3. Example of an adjusted correspondence matrix (source: own table) 

Question Phase1 Crisis1 Ph2 Cr2 Ph3 Cr3 Ph4 Cr4 Ph5 

1 3/15 3/17 2/12 1/13 1/14 0 0 0 0 

2 3/15 2/17 2/12 1/13 0 0 0 0 0 

3 1/15 2/17 3/12 2/13 1/14 0 0 0 0 

4 0 0 0 1/13 2/14 3/15 3/10 3/11 3/8 

5 0 0 0 0 1/14 1/15 2/10 3/11 3/8 

6 0 0 0 0 0 1/15 1/10 2/11 3/8 

.. .. .. .. .. .. .. .. .. .. 

n .. .. .. .. .. .. .. .. .. 

 

We use the following variables for calculating a fuzzy grade of membership to each 
Phase: 

• Questions, Q = {1 .. n} (an integer value) 

• Answers for a Question, AQ={1 ..4} 

• Correspondence between Answers and a Phase, C(AQ;P) ={0 ..3} 

• Overall representation of a phase in a Correspondence matrix, W(Q,P) 

• Adjusted Correspondence between Answer and Phase, AC(AQ;P) = { 0 .. 
3/W(Q,P)} 

 

Membership factor of a company in a Phase in case of a given answer for a question: 

 
∑

→=

=
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1
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The sum of all MFP values is used to normalize the phase membership factors: 
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Having the result on which growth phase is the company in, the next step is mapping 
the company’s logistics organization and finding the most suitable organizational 
solution. 

4. Logistics Organization and Organizational Development 

Logistics organization is an important issue of international logistics literature. All 
authors agree in that logistics organization should suit to the internal and external 
environment of the company. Internally it means harmony with the company 
organizational structure and strategy, externally it means exploiting possibilities and 
meeting market expectations. Logistics operations should be effective and efficient in 
the same time. This means that growing companies need different logistics 
organizations as they go through their lifecycle. 

Organizational growth models give detailed descriptions on company characteristics in 
each stage of their lifecycle, but do not give details on the different company functions – 
like logistics. In our opinion each stage of development require different contribution 
from the logistics function and different logistics organizational structure as well. 
Defining ideal logistics organization to each stage may be useful for developing 
companies to form their logistics function. 

Table 4. Logistics organizational structure types in logistics literature – summary table 
(source: own table) 

Bowersox-Closs-
Cooper (2002) 

Frazelle 
(2002) 

Lambert-Stock-Ellram 
(1998) 

Rushton-Croucher-Baker 
(2006) 

Phase 0. Fragmented 
functional structures 

- - 
Traditional 
organizational structure 

Phase 1. Functional 
aggregation 1 

- - - 

Phase 2. Functional 
aggregation 2 

Functional organization - - 

Integrated logistics 
organization Phase 3. Functional 

aggregation 3 Global logistics 
organization 

Logistics as a function Functional structure 

Process organization Logistics as a program 
Process-driven 
organizational structure Phase 4. Process 

integration 
Matrix organization 

Logistics as a matrix 
organization 

Matrix organizational 
structure 

Phase 5. Virtuality 
and organizational 
transparency 

Distributed logistics 
organization 

- - 

 
Business unit logistics 
organization 

  

Logistics organizational structures are discussed from different points of view in 
literature but basic models appear in most works. Table 4 shows the structures discussed 
by the authors we refer to in our article. 
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For the purposes of this study the Bowersox-Closs-Cooper approach is the most suitable 
as it is an evolutionary approach in contrast with Frazelle’s approach, and it is more 
detailed than the other evolutionary approaches. Dividing the functional integration into 
three steps makes it more suitable for finding correspondence between the growth 
phases and the logistics organization structures as integration can go on through more 
phases. Therefore we use the Bowersox-Closs-Cooper approach as a basis and complete 
it with the ideas of the other three authors. 

 

Phase 0. Fragmented functional structures 

These structures are typical for traditional or young organizations. Logistics activities 
are dispersed to Marketing, Manufacturing and Finance functions. This fragmentation 
means the lack of cross-functional coordination which results in distortion or delay of 
information, duplication and waste. [5] Lines of communication are unclear so it is 
often impossible to optimize the different logistics sub-functions for effectiveness and 
efficiency. [7] 

Phase 1. Functional aggregation 1 

The first step towards integration is grouping the logistical activities within the original 
function. The overall organizational structure and hierarchy do not change significantly. 
Typical aggregations in this phase are for example: 

• marketing: aggregation of customer service activities 

• manufacturing: aggregation of materials management activities. 

This organization still does not provide integrated inventory management and does not 
handle trade-offs between inventory and transportation costs. [5] 

Phase 2. Functional aggregation 2 

Logistics as a separated function appears in the organizational chart with own authority 
and responsibility. The logistics department usually involves physical distribution and 
material management at this stage. It still does not include some important logistical 
activities such as procurement or order processing, these tasks are performed by other 
functions. Limited communication and coordination between functions result in the lack 
of efficiency. [5] Another weakness is that since the logistics department performs only 
transportation and warehousing activities, it aims to minimize only these costs. This can 
lead to growing overall logistics costs and service level problems due to trade-offs. [4] 

Phase 3. Functional aggregation 3 

In this phase of aggregation the aim is to integrate all possible logistical activities within 
the boundaries of a single functional unit and exploit synergies. The logistics function 
includes planning and operations as well, so logistics get into strategic level. [5] 

Advantage of the integration is that it can handle trade-offs, and overall logistics cost, 
service level and efficiency can be optimized. Responsibility is delegated to a Chief 
Logistics Officer (CLO). [4] 
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Global logistics organization is an extended version of integrated logistics organization, 
which is responsible for all logistical activities of a company operating in more than one 
regions. [4] 

Despite the integration, there are still problems, generated by the characteristics of 
funtional organizations: 

• overall company performance is still not optimal, considering there is no full 
cooperation between the functions. [6] 

• it focuses on internal operations, the customers’ expectations get less emphasis than 
needed. [7] 

Phase 4. Process integration 

Process-oriented organizations are able to reach a higher level of service and 
productivity than functional organizations. Process management appears in the 
following two types of organization. 

• In process organization or process-driven organization the core business process 
defines its requirements for logistical activities, which are performed by the 
logistics function. All activities are driven by the key performance objectives of the 
core process, the other processes only service them. [4,7] 

• Matrix organization is a combination of functional and process organization. 
Usually planning is the responsibility of the process manager, while operations are 
the responsibility of the functional manager. This provides high level customer 
service through process management and cost efficiency through functional 
optimization. [4,6,7] 

Process-oriented organizations also have to face problems and dilemmas: 

• How can an organization be structured so that it can manage a process as complex 
as global logistics without becoming overly bureaucratic? [5] 

• It is impossible to meet perfectly the demands of service quality and efficient 
operation at the same time. Depending on the abilities of the functional and process 
management one of the goals will not be reached. [4] 

• Coordination gets complicated due to functional egoism, so running such an 
organization requires constant support of top-level management. [6,7] 

Phase 5. Virtuality and organizational transparency 

These are the organizations of the future, but some companies (for example Dell) 
already apply this structure. Logistics operations are dispersed to different functions or 
processes under the coordination of a CLO. Advanced IT systems provide coordination 
through common database and information sharing, making optimization possible not 
only in company level but across companies in the supply chain. Performing operations 
locally provides the best competences and flexibility. [4,5]  



Acta Technica Jaurinensis Series Logistica Vol. 1, No.2, 2008 

 

 353 

5. Company lifecycle and the logistics organization 

All authors except for Frazelle defined the different organizational structures as stages 
of historical development. They assigned each structure to the era they had appeared 
and had been applied by big US companies. The way of development was the 
following: 

 
Phase 0. Up to the 1950s 
Phase 1. Late 1950s – early 1960s 
Phase 2. Late 1960s – early 1970s 
Phase 3. 1980s 
Phase 4. 2000s 
Phase 5. Presently and in the future 

 

Interpreting organizational solutions as historical development is only one point of 
view, that applies only to the most developed companies of one of the most developed 
economies of the world. This approach excludes companies that stopped growing at 
small or medium size or companies that are in the beginning of their lifecycle. 

In our opinion the stages of historical development corresponds with the stages of 
company development. In new, small and not logistics-intensive companies (as the ones 
in the Creativity or Leadership phase) logistical activities are dispersed in the 
organization, often performed together with other tasks by the same employee. As the 
company grows, logistical activities are more consciously organized, and there is a 
growing need for efficient and transparent operations. This forces companies to step 
into the phases of functional aggregation 1 and 2, typically when the company is in the 
phase of Direction.  

Full functional integration (Stage 3) is reached by large or very consciously managed 
middle-sized companies, where the logistics function is fully developed and tasks are 
cleared. This is usually in the Delegation phase or later.  

Process integration is the solution when companies aim to rationalize their operations 
and focus on supply chain partnerships typically in the phase of Coordination. There is 
large emphasis on interorganizational management at this stage. Logistics function is 
often expanded and is referred to as SCM function. [13, 14] 

Virtual organizations are applied by few companies so far, but it can be a good solution 
for the challenges of the Collaboration phase[15]. The solution lies in advanced IT 
systems that provide coordination within and between companies. The presence of 
logistics experts are beneficial in the fields of supplier relationship management, CRM, 
customer service management, demand management, order fulfillment, manufacturing 
flow management and  product development. [10] However, this phase of development, 
like virtual organizations is a subject of recent researches. 

6. Conclusion 

One of the largest weaknesses of organizational growth models lies in their practical 
applicability. [12] Lack of objective scales and values for the given characteristics 
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makes it difficult to tell in which stage of development a company is. The presence of 
human factor and the domination of soft factors are also aggravating circumstances. 
These problems can be handled by using fuzzy methods when modelling the companies’ 
state of development. 

The other weakness of growth models is that they do not pay attention to the 
development of supporting functions like logistics. The way logistical activities are 
organized is especially important in manufacturing and commercial enterprises, since 
their customer service quality and cost efficiency highly depend on logistics 
performance. Finding the appropriate logistics organization and setting the appropriate 
goals for the logistics function is an important condition of success. Determining the 
actual development state of the company and finding the corresponding logistics 
organizational structure can help to fulfill this condition. 
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