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Abstract In this article we present the results of a cluster analysis of SMEs which 
was a part of a research focused on the development of logistics function 
along the company lifecycle. The clustering was based on logistics 
characteristics and stage of company growth that give the internal and 
external environment for logistics function. We identified four different 
types of companies: „Not logistics-intensive”, „Improved”, „Efficient” and 
„Inefficient”, and summarized their management and logistics 
characteristics. We also assessed the focus and most important tasks of 
logistics strategy in each group. 
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1. Introduction 

In this paper we present the results of the final section of our research started in 2008. 
The research is focused on the development of logistics organization in Hungarian 
companies and its relationship with corporate growth. The research involved 100 
Hungarian companies operating in the sectors of manufacturing and commerce, where 
logistics has the most relevance. In the initial phase of the research we identified the 
actual phase of growth for each company using fuzzy method [15]. In the second phase 
we analysed the characteristics of enterprise logistics in each phase. In the third phase 
we extended the analysis to the environmental effects on enterprise logistics function. In 
this phase we focused on small and medium sized enterprises, at which size the 
evolution of logistics function passes off.  

According to our hypothesis the SMEs can be grouped by their development and 
logistical characteristics. The role, value added and ideal structure of logistics function 
can be identified for each group.  
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2. Literature review 

2.1. The environment of enterprise logistics  

Since our aim is to analyse logistics function and its relationship to several factors, the 
theoretical basis of the research is given by contingency theory. Authors of this topic 
agree that an organizational structure is effective only if it is in harmony with its 
external and internal environment, and supports corporate strategy [1] [9] [11] [17]. 
Elements of the environment are defined and grouped differently by the authors. Kieser 
defined internal and external situation [11]. For Hungarian researchers, Kádárné 
grouped the factors affecting growth as micro- and macroenvironment [10], while Antal 
says that an organization can be adequate (to the company characteristics and strategy) 
and consistent (with the inner logic of the model) [1]. 

Unlike the authors above our scope of analysis is not the whole company organization 
but only one part: the logistics function. This makes necessary to give new 
interpretation of internal and external environment. Obviously, the external environment 
of the company is still external for the logistics function. But some factors of the 
internal environment, like phase of development, product range or information 
technology become external since they can not be influenced by the logistics 
organization. 

As the scope is narrowed, new inter-organizational relationships come in the focus. 
These connections are between logistics and other corporate functions, or between 
logistics and the company as a whole. Gimenez and Ventura examined the relationship 
between logistics, marketing and production and found that cooperation positively 
correlate with good logistics performance [5]. Pagell extended his study also on 
purchasing [16], while Matyusz involved research and development in his study [14]. 

 

2.2. Enterprise logistics and corporate growth 

Researchers of corporate lifecycle (Greiner1972, Churchill-Lewis 1983, Quinn-
Cameron 1983, Miller-Friesen 1984, Baird-Meshoulam 1988, Kazanjian 1988, 
Timmons 1990, Milliman et.al. 1991, Adizes 1992, Hurst 1995) independently of the 
type of their growth model state that being aware of their own company’s actual phase 
of growth give advantage to the managers. For this reason, organizational growth based 
studies have been carried out in the recent years in several countries, for example Russia 
[19], Spain [9], New-Zealand [4] and Hungary [18]. The benefit of growth models is 
that managers can realize the cause of problems and prepare consciously for the 
inevitable changes [2] [8] [13]. According to out hypothesis this applies also for 
logistics organizations. 

Our intention was to include corporate growth as an environmental factor in our 
analysis. For practical reasons we chose one existing lifecycle model for this purpose. 
The selection criteria were the structure and the scope of the models. Regarding 
structure we preferred open-ended models where decline of the company is not 
necessary. For the scope of the models we preferred the ones that apply for all size of 
companies instead of the ones that focus only on early stages of life. The model that 
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satisfied both criteria was Larry E. Greiner’s lifecycle model that defines five stages, all 
split into an evolutionary and a revolutionary phase. The stages are the following 
(hereafter we refer to each stage as shown in brackets): Creativity phase (1P), 
Leadership crisis (1C), Direction phase (2P), Autonomy crisis (2C), Delegation phase 
(3P), Control crisis (3C), Coordination phase (4P), Red tape crisis (4C), Collaboration 
phase (5P), Internal growth crisis (5C), Alliances phase (6P), Identity crisis (6C)[6] 

Several researchers of logistics management studied the way logistics organizations 
develop (Lambert et. al. 1998, Bowersox et. al. 2002, Frazelle 2002, Rushton et. al. 
2006). The most detailed process was given by Bowersox et. al. who defines the 
following phases [3]: 

 
Phase 0. 
Fragmented functional 
structures 

Logistics activities are dispersed to Marketing, Manufacturing and Finance 
functions. 

Phase 1. 
Functional aggregation 1 

Grouping the logistical activities within the original function. 

Phase 2. 
Functional aggregation 2 

Logistics as a separated function appears with own authority and 
responsibility. Involves physical distribution and material management 

Phase 3. 
Functional aggregation 3 

The aim is to integrate all possible logistical activities within a single 
functional unit and exploit synergies. It includes planning and operations. 

Phase 4. 
Process integration 

Process organization or matrix. 

Phase 5. 
Virtuality and organizational 
transparency 

Logistics operations are dispersed to different functions or processes under 
the coordination of a CLO. Advanced IT systems provide coordination. 

 

In our opinion these stages of logistics development corresponds with the stages of 
company development. In new, small and not logistics-intensive companies (as the ones 
in the Creativity or Leadership stage) 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 
stage of Direction.  

Full functional integration (Phase 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. Virtual organizations are applied by 
few companies so far, but it can be a good solution for the challenges of the 
Collaboration phase [15]. 
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3. Methodology 

For testing our hypothesis we performed cluster analysis on the sample of 100 
Hungarian companies. This method is suitable to split up the heterogeneous sample into 
groups that are homogeneous but differs from each other significantly. The basis of 
grouping is not known in advance but can be determined by analysing the 
characteristics of each cluster [12]. 

I involved in the cluster analysis only the companies that belonged to the first four 
stages of lifecycle (1P, 1C, 2P or 2C). The reason for this was that logistics organization 
appears in one of these early stages. All companies belonging to stages 4P/C or 5P/C 
already have developed logistics function, in several cases on a high level of functional 
aggregation. The formation of logistics organization can not be examined on these 
companies. 

Besides stage of lifecycle we involved the following variables in the analysis: 

 

Table 1. Variables of the cluster analysis (Source: own table) 

Variable Explanation 

Age years 

Net revenue billion HUF, for 2008 

Number of employees average for 2008 

Number of employees with logistics tasks average for 2008 

Change in number of employees with logistics tasks between 2004 and 2008 

Cost of own logistics activities percentage of total cost 

Total cost of logistics percentage of total cost 

Number of performed logistics activities out of listed activities (23 for 
manufacturers and 20 for 
commercial companies) 

Number of measured logistics activities out of 15 listed activities 

Number of planned logistics activities out of 15 listed activities 

Phase of growth 1P=1; 1C=2; 2P=3; 2C=4 

 

We performed the cluster-analysis using squared Euclidean distance for measuring 
similarities (default distance measure in statistical softwares). For clustering we used 
Ward algorithm because it guarantees that the resulting groups are as homogeneous as 
possible [7]. The result of the first analysis is shown on Figure 1. 
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Dendrogram of the 1st clustering

 

Figure 1. Result of the first clustering (Authors) 

 

The dendrogram shows clearly that two members differ very much from the rest of the 
sample. We have taken out these two companies of the sample and repeated the 
clustering. The second dendrogram is shown on Figure 2. 
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Dendrogram of the 2nd clustering

 

Figure 2. Result of the second clustering (Authors) 
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As the dendrogram shows, the sample can be divided to four clusters. Cluster 1 includes 
31 companies, Cluster 2 15, Cluster 3 12 and Cluster 4 10 companies. Table 2 shows the 
averages and standard deviations of the variables involved in the analysis. 

 

Table 2. Averages and standard deviations of the involved variables (Authors) 

Cluster 1 2 3 4 

Variable avg. st. dev. avg. st. dev. avg. st. dev. avg. st. dev. 

Age (yrs) 11,13 5,89 14,58 4,01 10,33 5,90 12,60 5,52 

Net revenue (billion 
HUF) 

0,94 0,94 0,48 0,29 0,83 0,78 3,87 2,74 

Number of 
employees 

26,48 17,98 18,67 5,77 30,07 20,30 135,40 104,52 

Number of 
employees with 
logistics tasks 

2,65 1,33 2,58 1,38 3,53 2,53 12,60 6,87 

Change in number 
of employees with 
logistics tasks 

32,10 44,28 8,89 44,82 30,34 41,60 30,33 40,76 

Cost of own 
logistics activities 
(%) 

2,55 0,81 2,33 0,65 5,33 0,72 2,90 1,52 

Total cost of 
logistics (%) 

2,97 0,87 2,67 0,78 5,67 0,49 3,40 1,51 

Number of 
performed logistics 
activities 

20,97 1,85 16,50 3,45 19,20 2,76 19,10 2,56 

Number of 
measured logistics 
activities 

9,55 2,19 6,00 2,49 8,93 2,09 10,90 1,60 

Number of planned 
logistics activities 

7,58 3,03 3,75 2,30 6,13 3,60 8,20 2,44 

Phase of growth 2,29 1,01 1,42 0,51 2,00 1,20 3,20 0,79 

 

We have tested all variables for significance in the model using analysis of variance. 
Two variables: „Age” and „Change in number of employees with logistics tasks” did 
not show significant difference across the clusters. 
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4. Findings 

4.1. Clusters 

The four clusters differ in their stage of development and logistical characteristics. We 
assessed the characteristics of each cluster as follows: 

Cluster 2 – Small, not logistics-intensive companies („Not logistics-intensive”) 

The smallest, least developed companies belong to this cluster. Their logistics 
organization has not developed yet, due to small importance of logistics. These 
companies perform measure and plan significantly less logistics activities than the 
others. The growth of logistics staff is slower than in other clusters but this difference is 
not significant due to large standard deviations. Logistics is not considered as a 
strategically important field that has to be improved. 

Cluster 4 – Medium-size companies with improved logistics („Improved”) 

These are the largest companies regarding both revenue and number of employees. 
These are also the most developed ones (stages 2P or 2C). The number of employees 
with logistics tasks is far higher than in the other clusters, which presumes the existence 
of logistics function. Large number of measured and planned logistics activities 
supports this presumption. 

Cluster 1 – Small companies with efficient logistics („Efficient”) 

This group is on half way between the first two regarding size and development. The 
number of employees with logistics tasks is relatively low but they perform significantly 
more tasks than the ones in Cluster 2. The level of logistic costs is low, which suggests 
that logistics is organized efficiently. 

Cluster 3 – Small companies with inefficient logistics („Inefficient”) 

This group is very similar to Cluster 1, the only difference is in the level of logistic 
costs, which is significantly higher in this cluster. Since the number of employees and 
the number of tasks performed in not larger than in Cluster 1, we assume that logistics 
processes are less efficiently organized. The heterogeneity of field of activity in both 
clusters supports this assumption. 

 

4.2. Logistics and management characteristics of the clusters 

The „Improved” is the cluster that differs the most from the other clusters. This is 
because its members have reached a higher level of development both in management 
and logistics. The other three clusters have more similarities in age and size, which 
makes it more interesting to compare their management and logistic characteristics, 
especially for the „Efficient” and the „Inefficient” group. These two clusters represent 
the companies that react in time and late to the changes of the environment. 
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4.2.1. Management characteristics 

Out of general management characteristics we examined the question of owners and 
managers, and the existence of conscious planning in the company. According to the 
literature these features have great impact on effective handling of challenges and 
company growth. The differences between the clusters are shown on Table 3. 

Regarding the ownership questions the „Improved” cluster differs significantly from the 
others due to the high ratio of foreign and low ratio of private ownership. This results in 
higher external pressure for growth and often helps from the owner organization in the 
form of know-how transfer or conscious organizational development. 

„Improved” companies perform better in the field of planning as well, as they have 
written strategy, vision and business plan in the largest ratio. These management tools 
are used the least often by the „Inefficient” group, which suggests that these companies 
are rather floating than planning their future. This hampers both growth and effective 
organizational work. 

 

Table 3. Management characteristics of the clusters (Authors) 

 Small, not 
logistics-
intensive 

companies 

Medium-size 
companies with 

improved 
logistics 

Small 
companies with 

efficient logistics 

Small 
companies with 

inefficient 
logistics 

Organizational 
structure 

Simple / 
Functional 

Functional Simple Simple 

Ratio of foreign 
ownership  

8% 40% 16% 13% 

Ratio of private 
ownership 

83% 40% 74% 83% 

Executive is 
professional 
manager 

8% 60% 16% 13% 

Has a vision  58% 60% 45% 33% 

Has written strategy 50% 70% 55% 47% 

Has a business plan  92% 100% 84% 73% 

Has a running 
project 

42% 60% 71% 53% 

 

The existence of running projects indicates growth orientation, while companies without 
projects stagnate. From this aspect the best performers are the „Efficient” companies, 
while „Not logistics-intensive” and „Inefficient” clusters are the weakest ones. These 
companies do not realize the need for development or they are incapable of it. One of 
the causes can be that the presence of professional managers is the lowest in these two 
groups. 
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4.2.2. Logistics characteristics 

 

Table 4. Logistics characteristics of the clusters (Authors) 

 Small, not 
logistics-intensive 

companies 

Medium-size 
companies with 

improved logistics 

Small companies 
with efficient 

logistics 

Small 
companies with 

inefficient 
logistics 

Outsourcing (full or partly) 

Warehousing 16% 20% 32% 13% 

Transportation, 
distribution 

75% 80% 74% 67% 

Other logistics 58% 30% 58% 40% 

Most important requirements on logistics 

To suppliers Rapidity 

Reliability 

Price 

Price 

Quality 

Reliability 

Quality 

Price 

Reliability 

Quality 

Price 

Reliability 

From buyers Price 

Quality 

Reliability 

Quality 

Price 

Rapidity 

Price 

Quality 

Rapidity 

Price 

Quality 

Reliability 

On internal 
processes 

Cost 

Quality 

Flexibility 

Cost 

Quality 

Throughput time 

Quality 

Cost 

Throughput time 

Cost 

Quality 

Throughput 
time 

Makes investments 
in logistics 

33% 50% 48% 13% 

Uses ERP 33% 50% 39% 13% 

 

Outsourcing is the most common in transportation and distribution regardless of 
clusters. The least preferred is the outsourcing of warehousing. „Efficient” companies 
are leaders in outsourcing, while the file-closers are the „Inefficient” companies. 
Accepting that outsourcing increases service level and reduces cost, the difference in 
efficiency between the two groups can be partly explained by the level of logistics 
outsourcing. 

 

The requirements on logistics are not significantly different across the clusters. Low 
price and good quality are the most important performance indicators that the buyers 
require. The companies demand good quality, low price and reliability from their 
suppliers. The result is very similar in the case of internal processes where cost 
substitutes price. The difference between the first two aspect is very low in each case, 
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the other aspects follow them at a greater distance. This means that the companies 
succeed in converting the requirement of their buyers to internal priorities and in 
transferring them to their suppliers. 

The number and value of investments in logistics show how important is logistics in the 
company strategy. From this point of view „Improved” and „Efficient” companies 
emerge from the sample. The „Improved” companies need more investment to stay in 
competition and also have more innovation possibilities because of the advanced state 
of logistics function. The „Effective” cluster has outstanding performance compared to 
the other clusters of small companies, which suggests that logistics is considered as a 
strategically important field. The „Ineffective” companies make the least investments, 
even less than the „Not logistics-intensive” group. Logistics is neglected in these 
companies, which prevent them from exploiting increase in service level or decrease of 
costs. This effect is strengthened by the lack of ERP systems in this cluster. 

In the questionnaire we asked the companies to evaluate their own logistics service level 
from three points of view: compared to the internal requirements, to buyers’ 
expectations and to the competitors’ service level. From the first aspect most companies 
(80-90%) consider their performance adequate, except for the „Inefficient” cluster, 
which is more heterogeneous: 20-20% considers the service level better and worse than 
the required respectively. Regardless to the clusters, a reasonable number of companies 
declare that their performance is better than the buyers’ expectations, which suggests 
that the internal requirements are stricter than the buyers’ expectations. 

The companies also had to evaluate the level of logistics costs. In the „Inefficient” 
cluster half of the companies answered that their cost is higher than expected, while in 
the other two clusters of small companies this ratio is notably lower (29 and 25%), and 
stays under 10% in the „Improved” cluster. All clusters considered their costs lower 
than the competitors, assuming that the cost-increasing effects apply to them at least at 
the same way. 

 

 

5. Conclusion 

5.1. Conclusions on the variables involved in clustering 

Some of the variables did not show significant difference across the clusters. These 
were „Age” and „Change in number of employees with logistics tasks”. These variables 
can be omitted from further analyses.  

 

Two variables: „Cost of own logistics activities” and „Total cost of logistics” show 
strong correlation, and for this, one of them can be eliminated. Since, according to the 
questionnaire, outsourcing did not play an important role among SMEs, we suggest the 
elimination of „Cost of own logistics activities”. 
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5.2. Significance of the clusters 

The use of logistics-based clusters of SMEs is that typical logistics problems and 
suggested way of development can be outlined. This can be a basis of general concepts 
of development for each type of companies. The focus of logistics strategy, which 
predicts the importance of logistics function, the structure of logistics organization, the 
direction and intensity of the improving activities, is completely different in the separate 
clusters. Briefly, these can be the following: 

- Small, not logistics-intensive companies („Not logistics-intensive”) 

The great majority of logistics activities are operative tasks. The aim of logistics 
strategy is to provide an acceptable service level to the partners, and keep the low level 
of costs. Moderate development is enough to keep the position on the market. From 
organizational aspect the ideal organization is small and effective. This needs the 
concentration of logistics tasks into the hands of few employees, which corresponds to 
the first level of functional aggregation. 

- Medium-size companies with improved logistics („Improved”) 

For providing adequate service and cost level in this cluster, logistics needs to be 
managed at strategic level. The logistics function appears or already exists in their level 
of development, the aim is to integrate logistics activities within the boundaries of one 
organizational unit (functional aggregation 3). Logistics can be one of the competitive 
advantages and needs continuous innovation. An important task of logistics 
management is to find more and more efficient solutions, among others possibilities for 
outsourcing. 

- Small companies with efficient logistics („Efficient”) 

The logistics system of these companies basically functions well, the function has the 
adequate strategical focus. The main task of logistics management is the continuous 
monitoring of performance indicators and costs, and intervention in case of negative 
tendencies. This phenomenon is expected to occur as the company grows. 

- Small companies with inefficient logistics („Inefficient”) 

Logistics system does not function ina n optimal way, because costs are high with no 
outstanding performance in service level. Logistics has a remarkable cost-reducing 
potential. The task of logistics management is to revalue the importance of logistics, and 
raise it onto strategical level. Rationalization of processes and organization and 
reduction of costs is essential to increase efficiency. 
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