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Abstract. The digital transformation of food enterprises is a general trend, which 

will inject new vitality into the development of the industry. It is of great signif-

icance to discuss how food enterprises realize digital transformation. This paper 

tries to construct the Technology-Organization-Environment framework from 

the group perspective, applying Necessary condition analysis and Qualitative 

comparative analysis of fuzzy sets, to explore the multiple driving modes of food 

enterprise multiple driving modes of digital transformation in food enterprises. 

The results show that, firstly, a single condition does not constitute a necessary 

condition for high digital transformation of food enterprises, and there are seven 

paths leading to high digital transformation of food enterprises, which confirms 

the problem of "different paths leading to the same destination". There is no sin-

gle optimal path for food companies to achieve a high level of digital transfor-

mation. The driving paths show both differences in the coupling of factors and 

the equivalence of effects. Second, investment in digital technology has a univer-

sal role in enhancing the digital transformation of enterprises. It appears as a core 

condition in all seven different condition groupings, which highlights its central 

driving role in the process of firms undergoing digital transformation. 
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1 Introduction 

Digitalization has been brewing since the 1990s, and after more than 20 years it has 
become a global megatrend and one of the most important features of the fourth indus-
trial revolution. Various countries around the world coincidentally focus on the digital 
transformation of the manufacturing industry, have introduced digitalization strategies, 
trying to guide the market players to promote the high-quality development of the man-
ufacturing industry through digital transformation. Food enterprises are an important 
pillar industry of China's national economy. At present, the academic research on the 
factors affecting the digital transformation of enterprises is mainly from a single per-
spective and a single or at most two influencing factors; however, in fact, the digital 
transformation of enterprises is a complex systematic project[错误!未找到引用源。], is not driven 
by a single factor, there may be a "multiple concurrent causal" complex relationship 
between different influencing factors. There may be a complex relationship of "multiple 
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concurrent causation" between different influencing factors. Based on this, this paper 
uses NCA and fsQCA to study the interaction between different influencing factors 
with the help of TOE framework, in order to reveal the multiple driving paths of digital 
transformation of food enterprises. 

2 Theoretical Foundation 

Configuration Theory provides an innovative way to study the interdependence be-
tween antecedent variables and the asymmetric relationship between antecedent and 
outcome variables. The theory does not make assumptions or presuppose that a partic-
ular configuration will bring about optimal influence effects, and is premised on com-
plex causal relationships, which are thought to be caused by the concurrent effects of 
multiple first-order factors that ultimately lead to the formation of a variety of higher-
order configurations, with all of these different configuration paths having equivalent 
effects on the outcome variable (Fiss, 2007) [2]. The group theory is more inclined to 
explore the interaction between multiple factors, that is to say, it pays more attention to 
the combinations of different factors that lead to the outcome variable, and thus it is 
also known as "the theory of different routes", that is, multiple different routes all lead 
to the same destination. Due to its holistic and multidimensional analysis, the group 
theory is able to delve deeper into how multiple factors work together to facilitate a 
high degree of digital transformation in food companies. This theory is applicable to 
studies that explore the driving patterns of digital transformation in enterprises. 

3 Research Framework and Measurement of Variables 

3.1 Research Framework 

Theoretical framework as shown in 错误!未找到引用源。. 

 

Fig. 1. Research Framework for Digital Transformation of Food Enterprises. 
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3.2 Variable Measurement 

The specific variable measurements are shown in 错误!未找到引用源。. 

Table 1. Variable definition table. 

Variable 
type 

variant Variable Definition 

Digital Ingenuity 

variable 
Transformation 
(DIG) 

Enterprise Digital Transformation Composite Index 

Digital Technology In-ization technology/total intangible as-

and 0 below the median 

Digital Talent Enga
ment (DTE) 

ge-
Total R&D staff/employees 

conditional 

Information Transp
ency (TRAN)  

ar-Sample percentile rank means for DD,
Dscore, AN, RA, BIG4 

variable 

Organizational 
level 

Strategic Radicalizati
(STRA) 

on 
RDS, GROWS, EMINS, SMEINS,
EMPLV, and PPES construct a compo-
site metric to measure strategic aggres-
siveness scores 

Manager Risk Appe
(MRP) 

titePrincipal component analysis compo-
site measure assignment 

Environmental 
aspects 

Government supp
(GS) 

ort
LN (government grants) 

4 Antecedent Grouping Analysis 

4.1 Data Calibration 

FSQCA uses calibration data with values of 0-1. Referring to the studies of Pappas & 
Woodside (2021) [3] and Ding Haien (2022) [4], and taking into account the actual situ-
ation of the sample cases, this paper chooses 0.95, 0.50, and 0.05 as the three thresholds 
(or breakpoints). Meanwhile, Greckhamer & Gur (2019) [5] pointed out that the ad-
vantage of using the median instead of the mean is that the median is more insensitive 
to outliers. In addition, this paper refers to Fiss's (2011) [6] study, which adds 0.001 
constant to 0.5 affiliation. The calibration anchor points for each variable are shown in 
错误!未找到引用源。. 
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Table 2. Variable calibration anchors. 

Variable type Variant Fully in  Crossover  Fully out 

DTI 1 - 0 

DTE 13.4870 5.5280 0.6943 

conditional varia-TRAN 0.6766 0.3352 0.0933 

ble STRA 17.5 12.2 6.8 

MRP 1.0963 0.0418 -0.9947 

GS 19.1129  17.1117  14.7249  

outcome variable DIG 42.1171 32.8070 23.7240 

4.2 Analysis of Results 

Drawing on the research of Greckhamer (2016) [7] and Yang Hong et al. (2024) [8], com-
bined with the actual situation of this study, this paper sets the case frequency threshold 
to 1, the raw consistency threshold to 0.65, and the PRI threshold to 0.8. As can be seen 
in 错误!未找到引用源。, the consistency of each grouping is greater than 0.75, and 
the overall consistency of the high degree of digital transformation is 0.8638, which 
meets the sufficiency requirement. The overall solution coverage of high degree digital 
transformation is 0.4747, which indicates that the explanatory power of these seven 
groupings is high and the overall solution is valid and reliable. 

Table 3. High digitalization transformation configuration. 

Variable H1 H2 H3 H4 H5 H6 H7 

DTI ● ● ● ● ● ● ● 

DTE   ● ● ● 

TRAN ● ● ⨂ ● ⨂ ● ● 

STRA  ● ● ⨂ ●  ⨂ 

MRP ● ●  ⨂ ⨂ ●  

GS ⨂  ⨂ ● ●  ● 

Consistency 0.9314 0.8973 0.9280 0.8798 0.9158 0.9010 0.9020 

Raw Coverage 0.2150 0.2351 0.1603 0.2349 0.1451 0.2242 0.1976 

Unique coverage 0.0072 0.0149 0.0301 0.0522 0.0215 0.0016 0.0072 

Overall coverage 0.4747 
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Note:● means that the core condition exists,⨂ means that the core condition is missing,● 
means that the edge condition exists,⨂ means that the edge condition is missing, and blank means 
that the condition is optional. Same as below. 

Based on the path characteristics, the seven high digital transformation driving paths 
are categorized into three types of driving modes. 

Executive-driven transformation. The executive-driven transformation drive 
model corresponds to the grouping paths H1, H2, and H6. Compared with the other 
groupings, these three paths emphasize more on the driving role of executives, and there 
are differences in the risk appetite of corporate executives, which in turn affects the 
willingness to implement the digital strategy and the decision-making process of the 
enterprise. Risk-seeking managerial teams tend to be brave enough to carry out digital 
transformation, while risk-averse managerial teams tend to discard riskier projects and 
adopt a more wait-and-see and cautious attitude toward digital strategy. 

Government-enterprise linkage for transformation. The government-enterprise 
linkage for transformation driving mode corresponds to the grouping paths H4, H5, and 
H7. Combined, the above three groupings show that the government and the enterprises 
themselves play an important role in stimulating the digital transformation of the enter-
prises, which indicates that the success of the digital transformation of the food enter-
prises does not only depend on the promotion of the government, but also requires the 
investment of digital resources within the enterprises and the mutual cooperation at the 
organizational level, which usually requires the government to actively promote in or-
der to successfully carry out the digital transformation.  

Resource investment for transformation. The resource investment for transfor-
mation driving mode corresponds to the grouping path H3, which has a consistency of 
0.9280, second only to the grouping H1. H3 focuses more on investing in digital tech-
nology and digital talent than other paths. This type of business usually prefers a solid 
foundation so as to move the digital transformation process forward in an orderly man-
ner. 

4.3 Robustness Check 

In this paper, we chose to apply the method of adjusting the raw consistency threshold 
for the robustness test, which improved the consistency value from 0.80 to 0.88, and 
the grouped paths and fitted parameters were consistent.  

5 Conclusion 

There are seven grouping paths for high digital transformation. Comprehensive com-
parison of the above seven groupings found that: (1) all seven groupings can lead to the 
occurrence of the results of high digital transformation of enterprises, confirming the 
"different paths" problem. The digital transformation of food enterprises is a group ef-
fect between different conditions of enterprise DTI, DTE, TRAN, STRA, MRP, GS, a 

Overall consistency 0.8638 
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single condition can not cause the enterprise to achieve digital transformation, to 
achieve the digital transformation of the pathway is not static, but diversified. (2) Dig-
ital technology investment plays a central driving role in the process of digital transfor-
mation of enterprises. It appears as a core condition in all seven different condition 
groupings, which highlights the key role it plays in all groupings. However, despite its 
importance, digital technology investment alone as an antecedent condition is not suf-
ficient to ensure that an enterprise achieves a high level of digital transformation (in 
line with the conclusions of the necessity analysis in the previous section), and it must 
work in concert with the other conditions to form a favorable combination of dynamics 
that can truly propel an enterprise towards a high level of digital transformation. 
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        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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