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METHODOLOGICAL APPROACH TO FORMULATE 
PRODUCTION AND OPERATIONS STRATEGIES IN THE SMES 

USING THE ANP METHODOLOGY 

ABSTRACT 

This work aims to develop a methodology based on ANP in order to help formulate 
strategies must prioritize SMEs, considering two types of strategies: production or 
operations and thus facilitate the process of decision making and reduce the risk for 
companies by their nature, are faced with greater force to the problem of resource 
allocation, thereby achieving an improvement in performance and use of the 
opportunities offered by the sector in which they operate. For this, a literature review will 
be done by identifying the main references to address the problems described and 
subsequently proposed two case studies which are two companies with a focused SMEs 
in production and the second service delivery model will be applied. 
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1.  Introduction 
It is understood that the strategy is a project with a series of steps in order to reach a goal 
in a given time, but most SMEs are not aware of it, so it is interesting to provide this 
sector of tools to facilitate their decision-making process by increasing knowledge of the 
real needs and potential to meet them. In his article (Brown, Squire, & Lewis, 2010), 
quotes (Tunälv, 1992) who believes that companies with a strategy formulated operation, 
achieve greater business performance that companies without a strategy of this kind. On 
the other hand the production strategy is considered as an action plan in the long term that 
serves to contribute to the overall objectives of the organization, within the scope of their 
business and corporate strategies. Thus a pattern for proper development of the tactical 
and operational decisions is obtained. 
 
2.  Literature Review 
Then, by means of the following references, it aims to reach and address the issue 
mentioned at the beginning of this article. 
(Lowson, 2002) The purpose of this article is to provide clear rationale and without 
distortion to collaborate the development of trading strategies as a field of study. Use, try 
to clarify the nature of operations strategy: its composition, its nature and purpose for 
which entails. Thus, it confirms that such strategies are developed through the influences 
that have market and resources that give shape to these strategies. 
(Adamides, 2015) Its purpose grant a micro level. It focuses on the interpretive 
framework of the strategy of operations, linked and aligned with corporate level 
strategies to apply and obtain information from these processes manner. It is based on 
theoretical foundations of social practice and actor-network theory and analysis of the 
realities organizational training process an operating strategy, including in organizational 
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contexts, in a conceptual framework for analyzing production and alignment of the 
operating strategy that develops. 
(De Toni, Filippini, & Forza, 1992) This paper suggests a conceptual model for 
operations that can be used to identify opportunities and decisions, and thus gain a 
competitive advantage in global industries. In addition, this paper considers the operation 
of the operating system and the four phases of the operation of the value chain (design, 
purchasing, production and distribution). The study of production strategies coming from 
globalization is performed by three categories of decision: organization and management, 
management systems and technologies. 
 
3.  Objectives 
This work aims to investigate and propose a methodology to formulate the strategy of 
production and operation in the SME sector, through Analytic Network Process (ANP). It 
is therefore essential to carry out some specific goals such as: 

• Study the main characteristics of the production and operation strategies and 
classify those that primarily affect the SME sector. 

• Using Analytic Network Process methodology to address the issues raised. 
• To implement the proposal in a case study using the methods mentioned above. 

 
4.  Research Design/Methodology 
To start making the methodology, it has analyzed each of the authors mentioned in this 
paper, and thus the factors that are critical to the development of SMEs in both the 
production area and in the field will be determined operating. a list of the factors 
mentioned by each of the authors was performed, then go discarding those jobs that did 
not fulfill purpose of providing relevant information for this job. 
Then those items that have two or more common factors were considered. Only exception 
was an author, because it was related to two more statements and thus supports more 
research information. The selected factors are structured in a model-making under the 
ANP methodology in order to identify those factors that most influence the selection of a 
type of strategy in an SME. 
Three groups and the four phases of operations, identify an array of twelve areas of 
opportunities and choices for global strategy. 
 
5.  Data/Model Analysis 
To validate this analysis, it is necessary to resort to small and medium-sized enterprises, 
and that they give us to know how they operate in the day. It is necessary to investigate 
and investigate its production and operational area, and based on this, to know how to 
meet the different needs of their customers so that they remain more consistent and still 
prefer rather than other organizations. 
They were analyzed and compared two companies completely different items. Each of 
them underwent a brief survey which should evaluate each item, from number 1 to 5. In 
the first case study is survey the company to an SME dedicated to the production of food 
for distribution, this company offers its service to small shops and supermarkets in the 
capital of Chile, however, also make deliveries in other cities of the coast. The second 
case considers a company that provides computer services, this SME has extensive 
experience in financial and social security area, in addition to maintenance of software 
and IT developments for different companies in the country. 
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For both cases, a diagram applied in the "Super DecisionsTM" software using the ANP 
methodology was performed. The proposed model is applied in cases, but is evaluated 
differently depending on the weighting each company granted to the items of the 
previous survey. two sets of criteria that will determine the type of strategy to select 
defined. 
 

 
Figure 1: ANP structure 

 
Since the scale of 1 to 9 is used, it must interpolate each element of the survey, since this 
considered a scale of 1 to 5 for this interpolation the following formula is used: 
 

 
Where: 
X1, Y1= First of coordinates. 
X2, Y2= Second coordinate. 
X= Coordinate X. 
Y= Interpolating coordinate Y. 
 
In the case of SMEs supply item it shows that the factors that play a role in production, 
are more important than factors operating area, followed by the factor of strategic 
direction. He also mentioned at some time that the level of education of its employees has 
no greater importance, it is why it is the factor with less weight. 
 

 
Figure 2: Priorities, Food SMEs 
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Figura 4: "Matriz de ponderación" 
Figure 4: “Matrix of Weighting” 

 
 

Dado a que la herramienta ANP, 
considera en su matriz de ponderación la 
escala de 1 a 9, se debe interpolar cada 
elemento de la encuesta, ya que esta 
consideraba una escala de 1 a 5. Se utiliza 
la siguiente fórmula para interpolar cada 
número: 
 

𝑌 = [(𝑋−𝑋1)(𝑌2−𝑌1)]
(𝑋2−𝑋1)

+ 𝑌1     (1) 

 
 
Donde: 
X1, Y1= Primer lugar de coordenadas. 
X2, Y2=Segundo lugar dee coordenadas. 
X= Coordenada de X. 
Y=Interpolar coordenada Y. 
 
Para comprender esto de mejor forma, se 
buscará saber qué valor tiene el número 
2 en una escala de 1 a 9 aplicando la 
formula anterior. 
 

𝑌 =
[(2 − 1)(9 − 1)]

(5 − 1) + 1 

 

 

𝑌 =
8
4

+ 1 

 
𝑌 =  3  

 
Esto se realiza con cada uno de los 
números de la escala del 1 a 5, 
obteniendo lo siguiente: 
 

Tabla IV: “Escala interpolada”. 
Table IV: “Interpolated scale”. 

 
Encuesta 

(1 a 5) 
1 2 3 4 5 

Matriz 
(1 a 9) 

1 3 5 7 9 

 
Eso quiere decir que las tablas anteriores 
serán modificadas en base a dicha 
interpolación. 
  

Tabla V: “Escala interpolada en Pao Food”. 
Table V: “Interpolated scale in Pao Food”. 

 
“Pao Food” 

Factores tecnológicos 9 
Dificultad proc. productivo 9 
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For business services, the most decisive factor is the technology, followed by the level of 
education of their workers because through these components the company meets the 
main goal of their work is to develop software by the best professionals. 
 

 
Figure 3: Priorities, Technology SMEs 

 
In addition, the program provides the weight matrix to proceed to identify the weights of 
the relations of each node, in this case we obtain the same software. In addition, this 
Super Matrix weights the importance of the relationship between all nodes of the 
problem, or in mathematical terms, the relationship between the node 'i' and nodo'j 'are 
expressed. 
 
6.  Limitations  
Research in this work, limited to the factors of production and operation, because they are 
very general components. If the components were more specific, they would know more 
precisely the differences that exist today in SMEs. also you could get more information 
on each area that makes up the small and medium enterprises, and thus whether there are 
specific problems that hinder the performance or efficiency of this. 
 
7.  Conclusions 
As could be observed, regardless of the category to develop an SME in our 
country, technological factors will play a key role in the production environment. 
This is also because people and industries have increased their use of technology, 
even in everyday life. Similarly if the technology is to be implemented, this 
requires prior knowledge, but it is possible that not benefit the industry. The 
difficulty in the production process, depend on so much experience and 
management have the organization in terms of its functions. The greater the 
experience and knowledge of this, the lower the difficulty to achieve the goal. 
Thus, competitiveness is closely linked to this concept, because there are 
situations where customers are satisfied with the quality and efficiency of service, 
causing fidelity to these companies. In these situations, the high command 
companies maintain calm as they know they are doing an excellent job with its 
customers. The level of education of employees, each company selects obviously 
this is due to what the leadership deems appropriate. Along with this factor, the 
strategic direction is also key, since it is essential to have a vision of what you 
want and expect in the future the organization. 
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