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1. BACKGROUND AND OBJECTIVES

1.1. Introduction and background

With the prevalence of Industry 4.0 and with digitalization being on the 
rise, domestic companies have expanded more and more successfully. 
Thus, in addition to global supply chains, their own supply chains have 
also started to develop considerably. Expectations have grown steadily, 
and as a result companies have faced serious challenges from both the 
supplier and consumer sides. By 2020, the lack of financial capital has 
become a problem in meeting company expectations, and the emergence 
of the epidemic further aggravated the situation (Epic Innolabs, 2022).

The emergence of the coronavirus in 2020 has caused significant 
damage to global supply chains, which posed serious challenges not 
only in local and regional but also in global markets. Supply chains have 
become fragile as a result of this process. The ongoing analysis of the 
situation due to the spread of the virus and the rapid responses to changes 
have created entirely new supply chains. This change is still noticeable 
today as it affects the day-to-day operation of companies, the global 
supply chains, and the decisions that large companies make in response to 
external and internal environmental impacts (McKinsey Global Institute 
2020).

It is useful to address problematic situations that help us to understand 
a completely re-engineered supply chain. The spread of the coronavirus 
has put great pressure on top companies and other economic operators 
and has fundamentally changed operating processes. Market changes are 
still happening. However, this is not the first time that economy has faced 
such turmoil. The past and present wars, the accession to the European 
Union, the financial crisis, and the pandemic have all brought significant 
challenges to economic actors.

The emergence of Covid-19 has led to a number of disruptions. Due 
to downtime and tight quarantine measures, companies have prioritized 
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changing their strategy and manufacturing processes as soon as possible. 
Production under the JIT system has severely reduced the turnover of 
companies, as the system is not flexible enough to deal with such sudden 
situations. Rigid supply chains have also become a serious threat because 
they are inflexible in the face of any change. They can only slowly respond 
to sudden events and find new suppliers or even new partners. The longer 
the response time to a given event, the greater the loss of revenue for the 
company.

In order to properly deal with the changing situation caused by 
Covid-19, the majority of large multinational companies have shifted 
their focus from their allegedly inflexible status to become more flexible. 
Addressing the situation of global supply chains proves to be a very 
complicated task because its starting point was not an economic event 
but the consequence of a critical health situation. Supply chains were 
immediately affected by the pandemic. This emerged as a problem on both 
the demand and supply sides. The main causes of bottlenecks generated in 
the economy were loss of production, suppliers’ disruptions, and piled-up 
shipments. The epidemic affects global markets, but there are certain areas 
that are heavily affected while others are less affected (Haussmann 2020).

According to a study by the European Commission (2021), the future 
of global supply chains is currently influenced by a number of factors. 
The goal now is to provide support for companies and preserve most jobs 
while achieving economic growth. The study shows that comprehensive 
changes can be expected in the characteristic causes and problem areas 
of supply chain weaknesses. Transformations are needed, including 
the replacement of manual solutions in manufacturing processes with 
automated or digitalized solutions. The introduction of digitalization and 
automation has a transformative effect on companies and the supply chain 
since growing demand requires up-to-date technologies and networks. 
Flexibility and efficiency can be further improved by new networking 
solutions, cloud computing and enhanced cybersecurity. Companies 
connected to global supply chains need more and more transparency and 
flexibility. Optimizing inventory is of paramount importance. The proper 
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selection of suppliers plays an important role in this and in reengineering 
procurement. The goal is to reinvent inventory strategy as well as 
procurement strategy, to redesign dependencies, and to expand and refine 
procurement sources.

Companies invest their capital and resources of strategic 
collaborations in order to achieve long-term partner satisfaction, which 
results in pushing their cost-cutting efforts into the background. They 
provide a common online platform and database to access real-time data, 
which allows them to make real-time decisions on both sides. Companies 
strengthen mutual trust by supporting continuous communication 
through exchanging forecasts and financial information, sharing various 
technological and technical resources and information, and joint strategic 
planning (Szegedi 2017).

1.2. Objectives

The phenomena of technology and digitalization have developed rapidly 
in recent decades, leaving traces in all branches of industry. According 
to Lentner (2021), the spread of the epidemic accelerates trends that 
have already been present in the economy and industry, including the 
rationalization of commercial and production networks, the growing role 
of digitalization, and the increasing use of automation.

As there are still many uncertainties surrounding digitalization 
projects and measures, the thesis focuses on exploring the elements and 
main driving forces that influence the digitalization of supply chains and 
its added value.

The research is limited to the strategic management of companies 
within the supply chain and the possibility of incorporating digital 
technologies. The primary aim of the research is to explore the implications 
of the Covid-19 epidemic in supply chain management and to analyze the 
impacts and problems that companies need to address in their day-to-day 
operations.
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Having reviewed the relevant literature, the following research questions 
emerged in the course of the empirical research:
• RQ1: What differentiates between strategically more conscious and

less conscious businesses?
• RQ2: What benefits can companies accrue through their digital

strategy? How can they do this? What are the prerequisites for this?

By operationalizing the research questions, the following hypotheses 
were set up in the course of the empirical research.

For RQ1:

• H1: Companies in which the time of strategic and structural changes
coincides, and which adapt their strategy and/or structure to changes
in the environment faster and more frequently, and which have a
multinational background can be considered more strategically aware.

For RQ2:

• H2: The importance and extent of the benefits of digitalization is
influenced by the goals that drive the company towards digitalization
and by the extent to which certain conditions limit the company’s
ability to reap the benefits inside and outside the company.

• H3: The strategy awareness of companies influences the extent to
which a company can take advantage of the preconditions for the
digital transformation, which have different effects on the target
system of the digital strategy (so-called driving forces) and through
this on the benefits of digitalization.

• H4: The strategy-making process affects the extent to which a
company can reap the benefits of digitalization.
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2. MATERIAL AND METHOD

2.1. Research sample

In order to answer the research questions, it was practical to use a sample 
that was most likely to include companies for which the transition to 
digital strategy in the 21st century was presumably important and 
relevant. Thus, the population was defined as business corporations with 
Hungarian locations that operate along agrifood supply chains, typically 
in agriculture, the processing industry, transportation, warehousing, 
trade, and the information and communication industry. For the sake 
of properly differentiating the conclusions, it was important to have a 
relatively heterogeneous sample with companies of diverse sizes.

2.2. The questionnaire

A self-developed questionnaire was used for sampling, which contained 
a total of 22 questions in 3 chapters, of which a database of 114 variables 
was compiled. The probability of entering the sample was random. The 
research questionnaire consisted of three parts. The first part asked the 
statistical questions needed for the analysis, while the second part dealt 
with the strategic characteristics of the companies, and the third part 
was open only to companies with some kind of digitalization or possibly 
electronic sales or marketing goals in their strategies. The questionnaire 
was completed between February and June 2021 with the help of the 
managers of the participating companies, using a phone interview 
method. The sample produced during the empirical data collection has 
n = 101 elements.

For the indisputable reliability of the data obtained from the 
questionnaire, the questionnaire was considered to be fully completed 
only if it was answered by the head/owner of the company (53.5% of the 
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respondents) or by a manager with an overview of strategy and IT (i.e., a 
specialist) (46.5%).

2.3. Methods 

The database obtained during the research was processed with the IBM 
SPSS Statistics 24 statistical software package, and Microsoft Excel was 
used for data cleaning.

Cross-tabulation and strength of association: To check the strength 
of association, cross-tabulation was chosen from the methods used 
for nominal scales, which includes the distributions obtained for each 
combination of the values of the two variables examined; hence, the 
contingency table suggests a relationship between the two variables 
(Freedman et al. 2005). For the actual existence of correlations and the 
measurement of the strength of association, Cramér’s V was used in line 
with common research practice.

Analysis of variance: Analysis of variance (ANOVA) is generally used 
to compare the means of groups with the same standard deviation and 
normal distribution. The method examines whether the fluctuation in 
the total variance of each group created by the categorical variable in 
the sample is due to the effect of coincidence or some other explanatory 
factor, such as differences between group means (Northcott 2008). 
Homogeneity of variances was performed using Levene’s test, which is 
based on the assumption that the variance of the studied populations is 
equal and homogeneous.

Factor analysis: Factor analysis can be used to reduce the number of 
dimensions of a set of variables in order to make them easier to interpret 
by grouping the variables that correlate with each other and by grouping 
the non-correlating variables separately. It is assumed that some of the 
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observed variables correlate with each other and can be generated as a 
linear combination of unobservable hypothetical background variables 
(factors). The weights of the original variables involved in explaining 
the variance of the common factor provide an opportunity to discover 
the hidden relationships between the components. Thus, the statistical 
analysis is performed in a transformed, lower-dimensional space without 
losing relevant information. Prerequisites were checked using the Kaiser-
Meyer-Olkin (KMO) test and Bartlett’s spherical test. A priori criteria, 
the Kaiser criterion, and the variance ratio test were used to determine the 
optimal number of factors.

Path analysis, multiple linear regression: The path model is a series 
of regression models based on one other. The variables in the causal 
model are connected by arrows that indicate the causal direction of the 
relationships. The model breaks Pearson’s zero-order linear correlation 
between independent and dependent variables into two additive parts. 
One part is the effect that the independent variable exerts directly on 
the final dependent variable, and the other part is the effect that the 
independent variable exerts on that variable through other intermediate, 
mediated variables. For this, regression relationships must be constructed 
and the relevant regression coefficients and their significance must be 
calculated (Füstös et al. 2004, Székelyi & Barna 2004). The fit of each 
model was tested with an F-test. The analysis was performed using the 
Enter method, which includes all independent variables in the model, 
regardless of whether the partial explanatory power of the variable is 
significant, and then eliminates the non-significant variables one by one 
(E. Szabó et al. 2010).
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3. RESULTS

3.1. For RQ1 

RQ1: What differentiates between strategically more conscious and less 
conscious businesses?

During the examination of the strategic characteristics of the companies, 
the profile of the companies undergoing structural changes was determined 
first (Table 1).

Table 1. Structural change profiles of companies

Date of structural change
New structural change Old structural change
Processing industry, information 
and communication industry

Agriculture, trade

Foreign or mixed ownership Domestic ownership
Legal entity ownership Private ownership
Large to mid-size companies Micro-enterprises and SMEs

Source: Author

In the next step, the companies were profiled according to the time of the 
strategy changes. The following three groups emerged here (Table 2).

Table 2. Strategy change profiles of companies 

Date of strategy change 
New strategy change Old strategy change Rolling planning
Processing industry, 
transportation 
and warehousing

Agriculture, trade Information and 
communication industry
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New strategy change Old strategy change Rolling planning
Foreign or mixed 
ownership

Domestic ownership Mixed ownership

Legal entity 
ownership (company) 

Private ownership Private ownership or 
company/companies, but 
not mixed ownership

Large to mid-size 
companies

Micro-enterprises 
and SMEs

Large companies

Source: Author

With regard to the harmonization of changes in strategy and structure, the 
dates of the two changes coincide in almost three quarters of the surveyed 
companies (72.3%). 22% changed their strategy and structure within two 
years, while 14% did so 2–3 years ago, and 37% did so more than three 
years ago. For the remaining 20.8%, these dates do not coincide. 7% have 
rolling strategic planning. Overall, the changes in strategy and structure 
go hand in hand in most cases. Thus, there is a significant relationship 
between the two variables, which is slightly stronger than average 
(Cramér’s V = 0.643; p = 0.000).

Figure 1 shows that strategy awareness increases linearly with company 
size. Thus, the strategy awareness of companies with fewer than 
50 employees is already well below average. On the one hand, the strategy 
awareness of businesses that are owned by companies or have a mixed 
ownership background is above average. On the other hand, the strategy 
awareness of companies that are privately owned is below average. The 
situation is similar with regard to the nationality of the owners: the strategy 
awareness of companies with foreign or mixed domestic and foreign 
ownership background is above average, whereas that of companies with 
only domestic ownership is below average. In terms of scope of activities, 
companies operating in the fields of the processing industry and the 
information and communication industry have above-average strategy 
awareness. Trading companies have average-level strategy awareness, 
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while companies engaged in agriculture, transportation, and warehousing 
are below average. Deviations from the main mean shown (see the red 
vertical line) are significant (p = 0.000) (Figure 1).
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Figure 1. Strategy awareness in each research category 
Source: Author

On the basis of these significant differences, we can formulate the profiles 
of strategically conscious companies (Table 3).
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Table 3. Company profiles by strategy awareness

Strategy awareness
High Low
Processing industry, information 
and communication industry

Agriculture, transportation, 
warehousing

Foreign or mixed ownership Domestic ownership
Legal entity ownership Private entity ownership
Large companies Micro-enterprises and SMEs
The time of strategic and 
structural changes coincides

Strategic and/or structural changes  
took place more than two years ago

Source: Author

3.2. For RQ2 

RQ2: What benefits can companies accrue through their digital strategy? 
How can they do this? What are the prerequisites for this?

A path model was created in order to answer the second research question 
and to test the hypotheses derived from RQ2. This model consists of a 
series of overlapping partial regression models. The starting point was the 
following: The specifics of the company’s strategy formulation influence the 
exploitation of the preconditions for the digital transformation. This has a 
direct impact on the perceived importance of the driving forces of the digital 
transition. This, in turn, directly affects the exploitation of process benefits. 
However, the acquisition of these benefits is also influenced by the effects of 
limiting factors. In addition, it seems that the specifics of strategy formulation 
can directly influence the efficiency of exploiting the process benefits. The 
concept of the model is illustrated in the diagram shown in Figure 2.

Speci�cs 
of strategy

formulation

Preconditions 
of digital

transformation

E�ects 
of limiting

factors

Process
bene�ts

Driving forces 
of digital

transformation

Figure 2. Schematic causal diagram
Source: Author
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The path model illustrates the existence of the following relationships:
• The extent of the benefits of digitalization is influenced by the goals

that drive the company towards digitalization and the extent to which
this process is limited by internal and external factors.

• The strategy awareness of companies influences the extent to which
a company can take advantage of the preconditions for the digital
transformation, which have different effects on the target system
of the digital strategy (driving forces) and thus on the benefits of
digitalization.

• The strategy formulation process affects the extent to which a company
can reap the benefits of digitalization.

The path model, therefore, includes both direct and indirect effects. On 
the one hand, it contains the schematic causal relationships (direct effects) 
shown in Figure 2, and on the other hand, it contains indirect effects that 
some explanatory variables have on the outcome variable through other 
explanatory variables. Indeed, a great advantage of this model is the 
demonstration of the latter mediative effects, in addition to showing the 
direct effects. As the method allows the incorporation of causality, the 
variables aggregated by factor analysis, which are connected by arrows in 
the model, express causal relationships: the explanatory variables behave as 
causes, and the independent variable behaves as an effect.

The purpose of this model is to break down the zero-order linear correlation 
between the (exogenous) independent variables and the dependent 
variable into two additive parts. One part is the direct effect that can be 
used to explain the results in the process. The other part is the effect that 
the independent variable has on this variable through other intermediate 
variables (preconditions, incentives). The conceptual structure of the model 
based on the hypotheses is illustrated in Figure 3.
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To test the model, six chained partial regression models were built and 
ran. Their performance was measured on the basis of the criteria described 
in the hypotheses. The following causal relationships were found:
• A company’s strategy awareness clearly and decisively influences

how well the company can capitalize on the preconditions for digital
transformation. However, it is very important that this strategy awareness 
only affects non-financial factors. This connection, therefore, means
that the more consciously a company formulates its strategy, the more
important the non-financial factors are to the company in the digital
transformation. This suggests that the role of financial factors – their
importance as one of the preconditions for the digital transformation
– is not related to strategy awareness. The importance of non-financial
factors in the digital transformation is explained by strategy awareness
in 18.7%. This explanatory power can also be generalized to the
population (p = 0.000).

• The model also shows that the market pull is not explained by any
endogenous variables within the company. Thus, the market pull is an
external feature that the company needs to recognize.

• Nevertheless, the technological push and the commitment to quality
are clearly influenced by the existence of the preconditions for digital
transformation in companies. The technological push is evidently
influenced by non-financial and financial factors. These two factors
explain the technological push in 24.3%. This explanatory power can
be generalized to the population (p = 0.001). Interestingly, the role of
non-financial factors (β = 0.250) in this causal relationship is almost
half as important as the role of financial factors (β = 0.411). Therefore,
financial factors play a much more important role in the technological
push than non-financial factors. In addition, the preconditions for the
digital transformation are also related to the commitment to quality:
the deeper a company’s commitment is to quality, the more important
the financial factors are (β  =  0.274) as preconditions for the digital
transformation. The commitment to quality is explained by the
importance of financial factors in 16.7%. This explanatory power can
be generalized to the population (p = 0.031).
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• The results of the transition to digital strategy were categorized as
two process groups. One group contains the outflow processes, i.e.,
the outward-looking, externally oriented processes of the company.
The other group encompasses the inflow processes, i.e., the elements
that flow into the value chain and the internal or internally oriented
processes of the company. These are affected by different factors in the
digital transformation process. The outflow processes are significantly
affected by the market pull, the technological push, and potential
barriers in the implementation of the digital strategy. Thus, the
outflow processes are explained in 31.2% by these three factors. This
explanatory power can be generalized to the population (p = 0.001).
Of the explanatory variables, the market pull is the most important
(β = 0.393), the technological push is less important (β = 0.213), and
barriers, the effect of which is also not negligible, have a minus sign
(β = −0.238). The presence of the latter, therefore, has a negative effect
on the benefits that can be exploited in connection with the outflow
processes, but it does not affect the inflow processes. At the same time,
the commitment to quality has no effect on the results in the processes.
In contrast, the inflow processes are not explained at all by the
driving forces of the digital transformation. The process and method
of strategy formulation have the most direct effect on the inward-
looking processes because the bottom-up digital strategy formulation
process serves the exploitation of the benefits of the transition much
more (β  =  0.332) than the top-down strategy (β  =  0.117). Overall,
26.9% of these strategic construction methods explain the results of
the digital transformation related to the company’s externally oriented
processes. This explanatory power can be generalized to the population
(p = 0.047).

These causal relationships are illustrated in the block diagram of the path 
model in Figure 4, showing the direction of the relationship (sign of the 
coefficient), the strength of the relationship (the value of the standardized 
beta coefficient), and the level of significance of the relationship (p).
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3.3. New scientific results

The novelty of the dissertation is that after reviewing the significant 
correlations published in the relevant literature, a complex causal model 
(path model) was compiled based on these correlations. This model outlines 
the path starting from the strategic features, through the preconditions of 
digitalization and the push and pull effects of the transformation to digital 
strategy, up to the expression of the effects on the process results, also 
taking into account the possible limitations.

The dissertation is also novel because the sampling population was 
defined as companies operating along agricultural and food supply 
chains in a complex environment, typically in agriculture, the processing 
industry, transportation, warehousing, trade, and the information 
and communication industry. It was important to have a relatively 
heterogeneous sample containing companies of different sizes so that the 
conclusions can be properly differentiated. An important aspect during 
the sampling was that the companies had a domestic location and, if 
possible, they were involved in strategy formulation not only in Hungary 
but also in Central and Eastern Europe. Obviously, this aspect was most 
characteristic of large companies. Similar research works concerning 
these companies have not set up such a model in the past.

Based on the model, the following conclusions were drawn in the 
dissertation: 

1.
Strategy awareness here means that (1) the company has conscious 
strategy formulation processes, (2) the company’s strategy is regularly 
reviewed, and (3) this is adjusted to environmental and market changes. 
Due to frequent changes in the environment, the time horizon of the 
strategy formulation processes and of their review frequency has been 
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shortened. Updating corporate strategy is an important tool for adapting 
to the environment and for maintaining competitiveness. Irrespective of 
the industry composition of the sample of companies examined, it was 
found that companies have high levels of strategy awareness if the date of 
strategic and structural changes coincides or at least one of these changes 
is relatively recent (not older than 2 years per the survey), or if they have 
rolling planning. This was typically true for companies operating in the 
processing industry and in the information and communication industry. 
In terms of ownership, companies owned by legal entities with foreign 
or mixed ownership are more strategy conscious. Considering company 
size, large companies are more strategy conscious. In contrast, domestic, 
mainly privately owned, typically micro and small enterprises operating 
in agriculture, transportation, and warehousing are less likely to engage 
in formal strategy planning.

2.
When examining the importance and extent of the benefits of digitalization, 
the results of the transformation to digital strategy were categorized as 
two process groups. One group includes the company’s outward-looking, 
externally oriented processes, such as marketing, sales, and customer 
relationships. The other group contains the elements that flow into the 
value chain and the company’s internal or internally oriented processes, 
i.e., procurement, production, and logistics. These are affected by different
factors in the digital transformation process. It was found that in the case
of outward processes the most important factors in exploiting the benefits
are those that have an impact on the market, i.e., the market pulls, which
are basically the fear of lagging behind competitors, cost reductions,
regulatory changes in the industry, and changes in customer attitudes
and preferences. However, the technological push, which includes
new commercial or business models, rapid technological development,
and the opportunity for accessing advanced technology, also plays an
important role. The biggest impediments to the implementation of the
digital strategy are the priority given to other urgent tasks related to day-
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to-day operations, the significant difficulties in transforming existing 
systems, and the lack of a designated person in charge of digitalization 
in the company’s human resources. At the same time, the company’s 
internal orientation processes are not affected by these factors. These are 
influenced by the strategy formulation process. The most effective use of 
the benefits is provided by bottom-up strategic planning.

3.
When examining the preconditions of corporate strategy awareness 
and digital transformation, it was found that the strategy awareness of 
a company clearly influences the extent to which the company can take 
advantage of the preconditions for digital transformation. In terms of 
the technological push, financial factors play a much more important 
role than non-financial factors. In addition, the preconditions for digital 
transformation are related to the commitment to quality. The higher a 
company’s commitment is to quality, the more important financial 
factors are as prerequisites for the digital transformation. However, 
it has to be noted that strategy awareness, as a precondition for the 
digital transformation, only affects non-financial factors. Therefore, 
this connection means that the more conscious a company is in its 
strategy formulation, the more important non-financial factors are for 
the company’s digital transformation. Thus, the role and importance of 
financial factors as a prerequisite for the digital transformation are not 
related to strategy awareness.

4.
The strategy formulation process clearly influences the extent to which 
a company can reap the benefits of digitalization. However, the inflow 
processes are not explained at all by the driving forces of the transformation 
to a digital strategy. These processes are directly affected by the process 
and method of strategy formulation as the bottom-up digital strategy 
formulation process makes the exploitation of the transition benefits 
much more possible than forcing a top-down strategy on the organization.
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5.
The path model itself, which is illustrated in Figure 36, can also be 
considered a new scientific result. In addition, the sampling of the 
surveyed companies by industry can be considered as a novelty, which 
came from industries operating along the agro-food supply chains, 
typically agriculture, processing industry, transportation, warehousing, 
trade and information and communication industries.
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4. CONCLUSIONS AND RECOMMENDATIONS

4.1. Conclusions, research theses

The results of the research are similar to the processed literature in many 
respects, but there are also differences. Among the factors stimulating 
the digital transformation, the improvement of the internal (production, 
logistics) processes became more important in both the literature and 
the present research, which can be imagined in the research by reducing 
costs and increasing quality. However, the need for cost reduction did 
not appear as an internal motivation, but as a market pull, say as an 
external motivating force arising from the competitive situation. Most 
of the incentives identified in the literature as external factors were also 
confirmed among the surveyed companies:
• increase in customer expectations,
• fear of falling behind competitors or
• compliance with regulations
an important motivating factor for companies involved in research.

It is interesting to note that following new business models is a kind of 
technological pressure for domestic companies, as opposed to the change 
dictated by their own corporate strategy, which is e.g. Yang, Fu & Zhang 
(2021) suggest. In the examined model, I classified the emergence of new 
technologies and the expanding possibilities of access to them into the 
group of technological push. This factor was not included in the literature 
models in this form, but it also appears indirectly in these through 
customer expectations and incentives from supply chain partners.

There is a relatively large consensus in the literature on the range of 
factors hindering digitization, but these are grouped differently in each 
source. The present research did not provide a solution to this problem 
either, as a single factor was combined during the factor analysis, say we 
did not find a statistically substantiated basis for group formation. The 
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assessment of each of the impediments overlapped with the findings in 
the literature in several respects:
• the complexity and interconnectedness of existing systems is a major

obstacle, making it difficult to implement comprehensive systems,
• serious data security concerns,
• lack of necessary human skills and
• financial resources as well
• there is no person responsible for digitalization, which suggests the

shortcomings of the digital strategy.

However, it is often mentioned in the literature:
• the restrictive effect of corporate culture,
• lack of senior management commitment or
• lack of knowledge of the benefits
(see, e.g., Cichosz, Wallenburg, & Knemeyer, 2020; Diener and Špaček,
2021; Malenkov et al., 2021) was not typical among the companies we
surveyed.

At the same time, I identified the focus on day-to-day operational tasks 
as a new constraint that distracts attention and resources from digitalization.

In terms of the expected benefits of digitalization, the research 
confirmed expectations for benefits at the company level. Both the internal 
processes and the customer markets aspect have emerged markedly, the 
groups of factors obtained during the factor analysis can be well matched 
by Parviainen et al. (2017) and Strønen (2020), although these are not 
fully covered. Of the two factors, the outflow (customer) aspect was the 
most prominent, with companies expecting benefits primarily here, but 
expectations are also high in logistics.

The first area of research was related to the strategy awareness of 
companies. The analysis concerned the differences between strategically 
conscious and less conscious companies. Regarding strategy awareness, 
a hypothesis was formulated. To test the hypothesis, Part 1 (general 
information) and Part 2 (the strategic characteristics of the company) of 
the questionnaire were used.
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H1: Companies have more strategy awareness if the time of their strategic 
and structural changes coincides, if they adapt their strategy and/or 
structure to changes in the environment faster and more often, and if they 
have a multinational background.

To test the hypothesis, the date of the companies’ last structural and 
strategic changes was determined from the processed data per industry 
branches, and in terms of ownership and company size. Afterwards, the 
companies’ strategy awareness was examined in these respects, and then 
the degree of strategy awareness was studied based on the time of the 
strategic and structural changes. From the obtained results, the following 
thesis was formulated, with which hypothesis H1 was accepted.

T1: Companies have more strategy awareness if the time of the 
changes in strategy and organizational structure coincides, and if 
they have a large corporate background.

The research showed that companies are more strategically conscious 
if the time of the changes in strategy and organizational structure 
corresponds, or if at least one of these changes happened less than two 
years ago. These companies are typically large companies owned by 
foreign or mixed ownership legal entities in the processing industry 
or the information and communication industry.

The second area of research concerned the benefits of digitalization 
and digital strategy. The focus was on the kinds of benefits companies 
make use of, and the ways in which they can exploit these, through their 
digital strategy. The preconditions for this were also in the spotlight. 
Regarding digitalization, three hypotheses were formulated. To examine 
the hypotheses, Part 3 of the questionnaire (the company’s digitalization 
strategy) was used.

H2: The importance and extent of the benefits of digitalization are 
influenced by the goals that drive the company toward digitalization and 
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the extent to which certain conditions limit the company from reaping the 
benefits inside and outside of the company.

H3: The strategy awareness of companies influences the extent to 
which a company can take advantage of the preconditions of the digital 
transformation, which have different effects on the target system of the 
digital strategy (so-called driving forces) and thus on the benefits of 
digitalization.

H4: The strategy formulation process affects the extent to which a 
company can reap the benefits of digitalization.

In order to test the hypotheses, the following were analyzed according to 
industry branch, ownership composition, and size: the actors in strategy 
formulation, and the substrategies that make up the strategy (marketing, 
sales, customer relationships, procurement, production, and logistics). 
Then, the significance of the strategic changes caused by the epidemic in 
the companies and the importance of the factors of digital transformation 
were analyzed.

The examination of the companies’ digitalization strategies assessed 
the distribution of the completion dates of the current digital strategies, 
the scope and goals of the digital strategic transformation, the factors 
encouraging and limiting the transformation and its realization, the 
benefits of digitalization, the important technologies, and the priority of 
critical steps.

To answer the second research question and to test the hypotheses 
derived from it, a path model was created to illustrate the direct and 
indirect effects and causal relationships, indicating the direction of the 
relationship (the sign of the coefficient), the strength of the relationship 
(the value of the standardized beta coefficient), and the significance level 
of the relationship (p). The following theses can be formulated from the 
path model, with which hypotheses H2, H3 and H4 were accepted.
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T2: The market pull plays the most important role when reaping the 
benefits of digitalization that affect a company’s outflow processes. 
In addition, the technological push plays a vital role. Nonetheless, 
limiting factors block the effectiveness of exploiting the benefits.

On the basis of the path model, it can be stated that the market pull has 
the most important role in exploiting the benefits of digitalization that 
affect the company’s outflow processes (marketing, sales, and 
customer relations). In addition, the technological push also plays an 
important role. However, limiting factors can block the effectiveness 
of exploiting the benefits. Nonetheless, these factors do not affect the 
company’s internally oriented processes (procurement, production, 
and logistics), which are only affected by the strategy formulation 
process. The most effective use of the benefits is provided by bottom-
up strategic planning.

T3: During the transformation to digital strategy, strategy 
awareness influences the exploitation of the preconditions for digital 
transformation, which affect the profit from digitalization through 
the target system of the digital strategy.

On the basis of the path model, it can also be stated that the impact 
of the technological push in the transition to digital strategy is much 
more induced by financial factors than by non-financial factors, while 
the commitment to quality as one of the drivers of the transformation 
to digital strategy is influenced by financial factors. However, 
strategy awareness, as a precondition for the digital transformation, 
only affects non-financial factors. The importance and existence of 
financial factors are beyond the company’s strategy awareness.

T4: The strategy formulation process clearly influences the extent 
to which a company can reap the benefits of digitalization.
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On the basis of the path model, it can also be stated that the strategy 
formulation process clearly influences the extent to which a company 
can reap the benefits of digitalization. However, this influence only 
affects the company’s inflow processes (procurement, production, 
and logistics), and the bottom-up approach in strategic planning is 
twice as efficient during the digital transition.

4.2. Limitations of the study and further research 

The questionnaire was filled out by means of phone interviews at specific 
times to which the managers of the participating companies agreed in 
advance, so their willingness to answer was high. 101 questionnaires 
were completed by these managers. 52 of the companies had some kind 
of digitalization strategy. This sample size contained enough information 
to test the hypotheses of the doctoral dissertation. A further possibility 
would be to expand the research by examining a higher number of 
samples for the given supply chains and for the digitalization strategy in 
order to increase the representativeness of the research.

During the completion of the questionnaire, companies with domestic 
locations were included in the sample. The composition of the sample 
was heterogeneous in terms of company size, with the majority of large 
corporate participants having responsibilities in Central and Eastern 
Europe. International comparisons with one or more countries could be 
made in further research. Supply and value chains have changed due to 
the pandemic, with more local and regional companies being involved 
due to easier supply and shorter transport routes. There are typically more 
Tier 1-2-3-4 suppliers in Eastern Europe due to lower labor costs, so a 
comparison with other regions within Europe would also be interesting.

A further area of research could be comparisons with supply chains in 
other industries, such as the electronics industry. This branch is currently 
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struggling with long delivery times, mainly due to a shortage of raw 
materials and chips. In addition, here other aspects are typically more 
important than in the agrifood supply chains.

A further research opportunity could be to explore whether the emergence 
of new technologies in the market, directly or through other stakeholders 
(customers, competitors, suppliers), motivates companies to adapt to 
digital technologies through their motivation.

To date, the present research has not addressed the benefits that can be 
realized at the supply chain and industry level (see, e.g., Yang, Fu & 
Zhang, 2021 and Parviainen et al., 2017), as well as specific areas such 
as sustainability and innovation. I identified these as further research 
opportunities.
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