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Abstract. Manufacturing small- and medium- sized enterprises (SMEs),
which play a decisive role in the Spanish and European economy, have
been particularly affected by the disruption generated by the COVID-19
crisis, being their strategic decisions key to maintain their competitiveness.
This article explores the strategic priorities defined by managers of
manufacturing SMEs to face COVID-19 related challenges. Data were
collected from 167 manufacturing companies through an online
questionnaire and exploited with factorial and cluster analysis. The results
highlight the strategic importance of developing more advanced business
models, boosting customer responsiveness and developing the innovative
value propositions in developing a proactive response to the Covid-19
crisis. The value of this ongoing study lies in its contribution to quantitative
research on the impact of the Covid-19 crisis on the strategic management
of manufacturing SMEs.
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1 Introduction

Small- and medium- sized enterprises (SMEs) play a key role in the European and
Spanish economy. Moreover, in the case of companies in the Basque Country,
many of these SMEs are manufacturing companies that respond to an economy
related to the automotive, aeronautical and machine tool sectors, through the
manufacture of components, assemblies, products and systems, and industrial
services.

These companies were already experiencing a number of major changes in
their competitiveness and challenges, arising from market and industry changes,
digital transformation and Industry 4.0, when they were affected by the Covid-19
pandemic crisis. In this context, it is important to understand the strategies of
manufacturing SMEs, as well as the role of business model innovation in this
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context. As underlined by research, strategic decisions condition the
organizational performance [1] and competitiveness of firms [2]. The research
explores these strategic decisions from a managerial perspective [3].

The paper first presents the theoretical approach, as well as the research
objectives and methodology. This is followed by the results and a final discussion,
including conclusions, limitations and future research approaches.

2 Strategic response in SMEs

The theoretical underpinnings of this research are based on resource and capability
theory [4], supported by research that emphasises the role of context in strategy
setting [5].

This research takes as a reference different sets of capabilities that make up
different strategic dimensions [6], with an impact on the competitiveness of
companies. These capability sets are: Organisational culture [7]; Strategy
formalization [8]; Customer orientation [9]; Value proposition development [10];
Value chain improvement and development [11]; People and talent management
[12]; Resource efficiency and flexibility [13]; Open innovation practices [14];
Product and service innovation [15]; Business Model Innovation [16]; and
Management maturity [17].

For some authors, the interaction of this set of capabilities can predict firm
performance [18]. The prioritisation of these practices can also suggest patterns of
strategy maturity, especially under conditions of major change [19].

3 Objectives and methodology

The aim of this study is twofold: (1) to distinguish groups of SMEs according to
the elements of strategic orientation and (2) to analyse the characteristics of the
different groups. This exploratory study uses data collected through a structured
questionnaire completed by the managers of SMEs participating in a Covid-19
crisis response initiative launched by the Department for Economic Promotion of
the Provincial Council of Gipuzkoa in 2020. The sample comprises 167 industrial
SME:s.

Data were collected through an online survey based on a 36-item questionnaire
(measuring the strategic relevance of practices on a 5-point Likert scale), and
explored through cluster analysis. Before performing the cluster analysis, an
exploratory factor analysis (EFA) was carried out using the maximum likelihood
method. Calculations of different statistics were previously carried out in order to
determine whether the application of the factor analysis was justified. For the
clustering, the log-likelihood distance measure and the Schwarz clustering
criterion (BIC) were used. For each case, a clustering variable was created in order



to develop the analyses shown in the following section. All these analyses were
developed using SPSS statistical software, version 28.0.

4 Results

We used the two-steps cluster analysis [3], with a prior descriptive statistical
analysis to check the necessary conditions. Before proceeding to the cluster
analysis, we checked for multicollinearity by analysing the correlation between
cluster variables. The rotation converged in 12 iterations, which allowed us to
maintain the independence between the rotated factors to obtain a final structure of
nine factors with eigenvalues > 1, which together explain 62.76 % of the variance.

To investigate the heterogeneity among firms in identifying the strategic
response, a two-stage cluster analysis was conducted based on the nine extracted
factors:

+ Advanced business models (Advanced BM): Digital offer, revenue generation
through new sources and channels, development of new business logics (pay-
per-use, subscription, etc.), reinvention of business logic (customers, activities,
suppliers, resources, revenue model).

+ Customer responsiveness (CUSTOMER): Risk assessment and management,
adaptation to new environments and challenges, customer segmentation,
understanding customer needs, transformation of customer relationships, agile
validation of value propositions, rapid adaptation to new environments and
challenges, customer engagement.

« Value proposition innovation (Value INNO): Development of new value
propositions, and ideation of new products or services.

« Value chain efficiency (EFFICIENCY): internal and external value chain
transformation, new logistic approaches, changes in the value chain, cost
efficiency.

+ Roadmap (ROADMAP): Development of a roadmap for continuity, for
transformation, to face future challenges, to have the resources, capabilities
and key competences for the future.

« New channels (CHANNEL): Development of distribution channels that
respond to the needs of each of our customer segments, and new integrated
distribution channels.

+ Innovation culture (CULTURE): Encourage experimentation, to seek out new
opportunities and exploit them, to exchange knowledge and approaches among
people, and to participate actively in the company.

« People (PEOPLE): People’s skills development and training, polyvalence of
people, retaining and attracting talent, promoting and facilitate a co-
responsible work-life conciliation.

+  Own products (Own PRODUCTS): Development of own products (good,
services) and to market them directly.



The analysis suggests the creation of two different clusters (Cluster 1 with 95
firms - 56,9%, and Cluster 2 with 72 firms - 43,1%) with fair quality (Silhouette
measure of cohesion and separation = (,3), a value above 0.0, suggesting validity
of the within and between cluster distances. T-test analysis confirmed the signifi-
cance of the differences in the means of the nine factors between the two groups,
with significantly higher values for all factors in the second group (Table 1).

Table 1. Mean differences for variables between clusters

Measures Cluster 1 Cluster 2
Means + SD Means + SD
Advanced BM 2,00£0,86 3,34 £0,74
CUSTOMER 3,76 £ 0,60 4,55 +0,29
Value INNO 3,47 £ 1,02 4,61 +0,47
EFFICIENCY 2,94 £0,88 4,03+0,76
ROADMAP 3,45+ 0,90 4,26 £ 0,48
CHANNELS 1,76 £1,20 3,24+1,64
CULTURE 3,68 0,84 4,44 + 0,55
PEOPLE 3,85+1,05 4,55+ 0,48
Own PRODUCTS 1,69+1,43 4,44 + 0,55

The Advanced BM, followed by CUSTOMER and Value INNO factors, led the
importance of the predictors for cluster creation (Fig. 1).
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Fig. 1. Cluster formation predictor importance

Analysing the level of management in which the companies consider themselves
to be situated (Management maturity). Table 2 shows the percentage distribution
of all the companies according to this variable in the two clusters. Thus, compa-
nies that consider themselves “driver” or “advanced” are mainly located in cluster
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2, while companies that consider themselves “reactive”, “initial” or “managed” are
located in cluster 1.

Table 2. Distributions of companies by management maturity in each cluster

Management Maturity Cluster 1 |Cluster 2| Total

Driver 33,33% | 66,67% | 100,00%
Advanced 25,00% | 75,00% | 100,00%
Managed 69,41% | 30,59% | 100,00%
Reactive 94,44% | 5,56% | 100,00%
Initial 80,00% | 20,00% | 100,00%
Total 56,89% | 43,11% | 100,00%

5 Discussion, conclusions and further research

The research results obtained through the two-stage cluster analysis suggest the
existence of two strategic response configurations for the Covid-19 crisis among
the manufacturing SMEs analysed. Specifically, those that are strongly committed
to a proactive and agile response in relation to their customers, the development of
advanced business models and value proposition innovations; and those that adopt
a more reactive stance in relation to these three strategic practices.

Moreover, in the light of this research, the group of companies that are more
proactive in strategic transformations towards the response to the Covid-19 crisis
are those that are more mature in their management, as opposed to those that are
more reactive or have weakly initiated their transformational reflections. Despite
the limitations of this research, the results obtained provide important input for
managers and policy makers.

Some limitations arise in this study due to the nature of the work. One of them
refers to the size of the sample, and the other to the lack of a control group of
similar companies that did not participate in the initiative.

We believe that this research contributes to the generation of knowledge on
strategy in manufacturing companies in crisis. Future research could increase the
sample size, develop a research based on control groups integrating similar com-
panies that did not participate in this initiative, and develop comparisons in rela-
tion to other business sectors and regions.
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