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Abstract: The manufacturing strategy is often an element of crucial importance for producers operating 
in the market. To make sure that a strategy matches the external environment, a company should identify 
its competitive priorities. The literature presents many examples of factors which should be considered 
when comparing a company’s performance with major competitors.  
The aim of the paper is to classify the analyzed sample of companies with regard to factors concerning 
perceived competitive position towards market rivals. To obtain this goal a necessary multivariate statis-
tical analysis were employed. In the result of sample classification two clusters were formed and inter-
preted. The interpretation of the results enabled to indicate major characteristics of the groups and to ex-
plain which factors differentiate significantly and which are similar in two clusters of companies. The ba-
sis of the description are factors and variables which contributed in the classification process.   
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1. INTRODUCTION  
 

The competitive advantage is perceived as the most funda-
mental strategic goal of every organization operating in the 
market [1]. Teece and Pisano suggest that competitive advan-
tages stem from dynamic capabilities rooted in high perform-
ance routines and embedded in the firm’s processes [2].  
 Proper competitive strategy becomes often the means 
of survival and development for companies. It supports 
the success of manufacturing firms [3]. In this vein, the 
producers should perceive a manufacturing strategy as 
the issue of crucial importance for their market position. 
 The manufacturing strategy describes the use of manu-
facturing as a competitive weapon, as opposed to a func-
tion that is passive with respect to its competitive envi-
ronment [4]. At present, manufacturing is recognized as a 
strategically important and operations management is be-
coming more integrated with other areas of research [5]. 
 Acur makes the point that different research efforts 
investigated the content of manufacturing strategy, view-
ing it as the basis for strategic choices related to proc-
esses and infrastructure [6]. Hence, the producers con-
sider the competitive strategy as the priorities that develop 
manufacturing strengths. The strategic use of strengths 
determining core competencies for competitive advan-
tages has increasingly played a significant role in operations 
of manufacturing companies [7].  

The paper is an attempt to group manufacturers by the 
variables reflecting their perceived competitive position 
within the most crucial and sensitive areas. 
 
2. PERCEIVED COMPETITIVE POSITION VARIABLES  
 

Producers develop their manufacturing strategies as a 
logical consequence of cascaded down general business 
strategy, translating corporate vision and mission into 
critical enterprise success factors [8]. According to Slack 

et al., the content of manufacturing strategy comprises 
the set of operations’ role, objective and activities [9].  

Thus, first step in a formulation of manufacturing 
strategy should be an identification of companies’ com-
petitive priorities [10]. This view is also supported by 
Hayes and Wheelwright who claim that the composition of 
competitive dimensions is a starting point in the formulation 
of  the manufacturing strategy defined as “…a sequence of 
decisions that, over time, enables a business unit to achieve 
a desired manufacturing structure, infrastructure, and set of 
specific capabilities” [11].  
 There is general consensus regarding the composition 
of key elements determining the nature of competition. 
Several authors enumerated the following factors: cost 
(price), product differentiation, amount produced, distri-
bution, flexibility, delivery, innovation, quality, envi-
ronmental and social responsibility [12, 13, 14, 15, 16, 
17, 18, 19]. In the opinion of Boyer, the degree of fit 
between an organization’s competitive priorities and its 
crucial decisions regarding structural and infrastructural 
investment provides the key to developing the full poten-
tial [20].  
 
3. RESEARCH FRAMEWORK AND METHODOLOGY 
 
3.1. Data collection and sample  
 

 The main research instrument used for this study was 
a questionnaire developed by the Global Manufacturing 
Research Group and consists of several sections exami-
ning, besides general demographics of surveyed compa-
nies, such aspects as: competitive goal measurement, inter-
nal manufacturing practices, manufacturing planning and 
control information systems, outsourcing and supplier 
relations, sales forecasting, purchasing practices. The 
whole questionnaire contained several hundreds of varia-
bles   and  led  to  the   creation  of  a  database extremely  
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Fig. 1. Breakdown of the dataset by country of origin. 

 
rich with informative value. Data has been collected by 
researchers from several countries in Europe, North 
America, Asia, and Africa. 
 For the purpose of the research presented in this pa-
per only a portion of that data has been used. Six coun-
tries have been considered, namely Poland, Australia, 
Austria, Korea, Taiwan and USA. The total sample used 
for this research consisted originally of 392 manufactur-
ers. As a result of initial data analysis, screening and 
elimination of observations with missing values 72 com-
panies were excluded from the further research. The de-
tailed breakdown of companies by country of origin is 
illustrated in Fig. 1. 
 The size of the analyzed companies was quite diversi-
fied with the majority representing small and medium 
enterprises. The companies represented a variety of in-
dustries, with engineering standing out as the prevailing 
industry.  
 The examined companies were not subject to random 
selection and the items included in the questionnaire are 
not stochastic variables. Instead a non-probabilistic extrac-
tion of the data set was used. It means that a descriptive 
(not a stochastic) approach was employed in the presented 
research. Although the research sample of 320 companies 
is relatively large, the obtained conclusions can by no 
means be generalized to the entire population of compa-
nies in the analyzed countries. The results of the research 
indicate only certain tendencies and may be used to the 
further in-depth analysis.  
 
3.2. Research methodology 
 

 In order to classify the manufacturing companies by 
their perceived market position comparing with major 
competitors two-step statistical analysis was employed. 
The first step was the reduction of the many variables 
available through factor analysis in order to highlight the 
main underlying multi-item constructs. Factor analysis 
was performed in the area of the variables reflecting a 
perceived competitive position, namely direct manufacturing 
costs, total product costs, raw material costs, product 
features, product performance, perceived overall product 
quality, order fulfillment speed, delivery speed, delivery 
as promised, delivery flexibility, flexibility to change 
output volume, flexibility to change product mix, manu-
facturing throughput time, new product design time. In 
order to perform the factor analysis a principal compo-
nent analysis (PCA) with Varimax Rotation was em-

ployed. PCA was performed to structure the collected 
information and it was conducted on standardized vari-
ables. The Varimax Rotation was employed to reduce 
multicollinearity among variables. 
 In the result of factor analysis two variables (manu-
facturing throughput time and new product design time) 
were excluded as they indicated factor loadings below a 
nominal cut-off point of 0.65 [21]. Finally 12 variables 
were a subject to the factors’ qualification.  
 The number of factors was determined according to 
the analysis of the percentage of variance explained and 
the Kaiser criterion [22]. In the result of the analysis four 
factors were identified, namely: 
 

 Factor 1: Variables connected to delivery service 
performance: order fulfillment speed, delivery speed, 
delivery as promised, delivery flexibility, 

 Factor 2: Cost-oriented elements embracing the 
following observed variables: direct manufacturing cost, 
total product cost and raw material cost, 

 Factor 3: Product-related elements consisting of 
following variables: product features, product perform-
ance and perceived overall product quality, 

 Factor 4: Variables concerning a general flexibil-
ity, namely: flexibility to change output volume and 
flexibility to change product mix.  
 The obtained factors explain above 0.78 percent of 
total variance. The Cronbach’s alpha coefficients were 
calculated to check the internal consistency of extracted 
factors. Alpha score of variables (represented by adjusted 
seven point Likert scale items: far worse – far better) in 
all instances is higher than 0.7 (for factor 1 and 2 – 0.85, 
factor 3 – 0.90 and factor 4 – 0.77). Considering the rule 
provided by D. George and P. Mallery, the obtained re-
sults of the alpha coefficients (above the nominal cut-off 
point of 0.7) suggest a good internal consistency of all 
extracted constructs [23].  
 The second step in the analysis was the classification 
of the sample into homogenous groups through cluster 
analysis. The criteria for classifying the sample into clus-
ters were the four factors extracted in the previous step of 
the analysis. It enabled to investigate which dimensions of 
competitive position of manufacturers play an important 
role in the extracted groups of companies.  
 At first in order to determine the number of clusters a 
hierarchical cluster analysis with Ward’s partitioning 
method and squared Euclidean distance was performed 
[24]. In the result of the analysis two clusters were 
formed. The number of groups was obtained through the 
greatest increase in the agglomeration coefficient while 
minimizing a number of clusters [25]. The greatest in-
crease corresponds to the grouping of all cases  from two 
to one cluster.  
 The number of two clusters was used to perform K-
Means Cluster Analysis to assign each case to the appro-
priate cluster. The criterion of the cluster membership 
was the minimal Euclidean distance between each case 
and classification center represented by centroid (cluster 
center).  

The results of K-Means Cluster Analysis was com-
pared with the class assignment obtained from the Hier-
archical Cluster Analysis. On the basis of the results of 
two partition  methods  the  contingency  table was 
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Fig. 2. Final centroids of clusters obtained on the base of ad-
justed factor scores. 

 
constructed and Rand Index calculated. The measure of 
agreement showed that 77.8 percent of pairs of objects 
are placed in the same class. It means a sufficient level of 
agreement and confirms a correct choice of K-Means 
Cluster Analysis as the leading clustering method [26]. 
  
4. DATA ANALYSIS AND CONCLUSION 
 

The analysis of two groups obtained through the K-
Means Cluster Analysis suggests that classified cases 
differ across four factors – Fig. 2. 

The most noticeable difference between two clusters 
is found regarding elements of delivery performance ser-
vice - factor 1. Product related elements is second in line 
which differs manufacturing companies. Factors 2 and 4 
have considerably weaker impact on companies’ classifica-
tion. 
 The obtained results are reflected more precisely in the 
graphical illustrations of average raw data scores of inde-
pendent variables comprising  particular factors.  

Figure 3 illustrates the differences in the average raw 
data scores of factor 1. The highest level of difference be-
tween two clusters is found considering delivery as prom-
ised variable (1.5 points of Likert scale item). A similar dis-
tinguishing result is indicated by order fulfillment speed 
variable (a difference is 1.4 points of a scale). The third 
variable which strongly differentiates research sample is 
delivery speed variable whose level is 1.3 points. 
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Fig. 3. Average raw data scores of independent variables com-

prising factor 1. 
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Fig. 4. Average raw data scores of independent variables com-

prising factor 3. 
 
 Figure 4 presents a gap between clusters in average raw 
data scores of variables comprising factor 3. A considerable 
difference is found regarding product quality (1.2 points of 
scale item). Quite a noticeable difference is also observed in 
product performance variable (almost 0.87 points of the 
item).  

Two remaining factors which were classification criteria 
of manufacturing companies played less significant role. 

Figures 5 and 6 illustrate the obtained average raw data 
scores of variables comprising factor 2 and factor 4 in two 
clusters.  

The inspection of Figs. 5 and 6 suggest that the highest 
average difference in space of two factors indicates a vari-
able: flexibility to change output volume but it is still very 
low (0.32 point of scale item). The lowest difference (thus 
the highest similarity) is found between two clusters consid-
ering cost-oriented variables (direct manufacturing costs – 
0.22 points, total product costs – 0.20 points and raw mate-
rial costs – 0.18 point of Likert scale item).  

A preliminary analysis of these survey results pro-
vided some interesting insights into factors which differ a 
research sample. 

First, the variables connected to delivery performance 
and  product-related  elements  significantly  diversify  a 
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Fig. 5. Average raw data scores of independent variables com-

prising factor 4. 
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