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Abstract

Against the backdrop of rapid global digital technology development, emerging economies universally face
challenges such as slow transformation of traditional industries and weak digital foundations, urgently requiring
exploration of accelerated digital industrialization pathways suited to their specific conditions. This study aims to
systematically identify the key condition combinations and implementation pathways driving the high growth of
digital enterprises in emerging economies, exploring tailored accelerated digital industrialization paths for these
economies amid traditional industry transformation slowdown and weak digital foundations. Based on the Technology-
Organization-Environment (TOE) theoretical framework, the study adopts fuzzy set qualitative comparative analysis
(fsQCA). It uses 2020-2024 financial data of 21 representative leading internet platform companies in emerging
economies as observation samples to conduct configurational analysis of factors influencing the high growth of
digital firms. The scientific significance of this work lies in breaking through the limitations of traditional single
factor analysis, revealing the synergistic driving effects of multi-dimensional factors. Practically, it provides
emerging economies with actionable insights for digital industrial policy design. The value of this research is its
provision of a novel configurational perspective for digital industry studies in emerging markets, constructing four
differentiated high growth pathways: scale driven, R&D supervision driven, lean R&D, and collaborative expansion.
The practical implications suggest that no single factor is a necessary condition for high growth; instead, enterprises
and policymakers should select tailored development paths based on technological endowments, organizational scale,
and environmental characteristics, thereby accelerating digital industrialization in emerging economies.

Keywords: emerging economies, digital industries, accelerated growth, internet platform companies,
technological, organizational and environmental context, comparative analysis, high-growth pathways.

Introduction

Driven by globalization and the widespread adoption of digital technologies, the digital industry
is emerging as a vital sector for developing economies to optimize their economic structures and
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achieve sustained growth. Currently, many emerging nations have long relied on traditional industries
such as energy and agriculture to sustain economic development. They face challenges including a
narrow industrial structure and weak resilience to risks, urgently requiring digital means to cultivate
new economic momentum. However, these countries commonly encounter practical obstacles in
developing their digital industries, such as weak technological foundations, fragmented innovation
resources, and unclear growth pathways for enterprises. Against this backdrop, emerging developing
countries, China and Kazakhstan, have achieved significant progress in digital development. For
instance, by 2024, China’s digital industry scale had surpassed 30 trillion yuan, with over 4,000 5G
application projects deployed in production sectors, giving rise to leading enterprises like Alibaba,
JD.com, and Pinduoduo. Kazakhstan has actively advanced its Digital Kazakhstan national strategy,
achieving annual e-retail sales of 3.156 trillion tenge—a 33% year-on-year increase—and nurturing
Kaspi, a fintech company valued at billions of dollars. In order to enhance the universal explanatory
power of the path, this study covers a sample of enterprises with different levels of development in
emerging economies, including both globally leading mature platforms (China sample) and latecomers
who have achieved leapfrog growth in specific markets (Kazakhstan sample).

Prior research on digital industry growth. Scholars have long studied the preconditions for rapid
digital enterprise development, focusing on strategic drivers, digital technology empowerment, and
resource allocation. Strategic drivers serve as a key guide for resource allocation, and an effective
strategy can drive digital firms to enhance their innovation capabilities and expand their business
boundaries. Digital firms are inherently adept at using digital technology to empower their operations
and reduce costs. For instance, Sadreddin & Chan (2023) note that digital firms can accelerate growth
through proactive innovation [1]. However, strategy must fit a firm’s actual circumstances, and an
excessive focus on innovation may consume limited resources. Therefore, digital firms should respect
their own characteristics, adopt open strategies to absorb and integrate external knowledge [2], or build
digital ecosystems to promote value co-creation [3]. Regarding digital technology empowerment,
scholars have mainly explored the enabling role of digital technology from the perspective of dynamic
capability theory. Dynamic capabilities are the core conditions for firms to integrate internal and external
resources in response to environmental changes, and therefore the iteration of digital technology is a
key factor triggering the reconstruction of Internet firms’ capabilities. For example, Von Briel et al.
(2018) quantitatively verified that firms can use digital technology to compress innovation cycles and
achieve higher market penetration rates. In terms of resource allocation, theory of firm growth and
the resource-based view suggest that the growth of digital firms is constrained by valuable, scarce,
inimitable, and non-substitutable data assets [4]. Digital firms acquire and allocate core digital assets
through data collection and analysis, thereby building competitive barriers. Guo et al. (2022) found
that combining internal digital resources with external demands through diversification strategies
facilitates the construction of Internet ecosystems. Digital firms should leverage their flexibility to
dynamically allocate limited resources, thereby achieving accelerated expansion [5].

Drawing on dynamic capabilities and resource-based views, digital enterprises in emerging
economies are unlikely to achieve high growth through a single factor alone [6]; instead, their
accelerated development likely depends on the coordinated interaction of multiple conditions. The
Technology-Organization-Environment (TOE) framework provides an integrative lens to capture such
configurational effects, as it has been widely applied to explain innovation adoption and firm growth
in complex settings. At the technological level, prior research has concentrated on R&D investment
and returns on R&D. Adequate R&D investment is a prerequisite for technological breakthroughs
and sustained innovation [7]. Innovation capability, in turn, improves resource integration efficiency
and market responsiveness [8]. Simon (2022) further notes that digital firms can achieve flexible
transformation of production processes through innovation, thereby enhancing delivery speed [9]. At
the organizational level, enterprise scale and financial resources are central. Drawing on longitudinal
data from UK emerging industries, Audretsch & Belitski (2024) find that digitally advanced firms
grow faster, and that this relationship is positively moderated by firm size [10]. This suggests that
in the digital economy, size functions as an amplifier of resource mobilization capacity. Clemente-
Almendros et al., (2024) identify significant size heterogeneity in the drivers and effects of digital
transformation, with firms of different sizes following distinct digital paths [11]. Financial resources
directly shape resource allocation: firms that allocate sufficient cash flow to R&D tend to achieve

183



«Typan» yHUBEpCUTETIHIH Xa0apIIbIChD FHUIBIMU KypHaibl 2026 k. Ne 3(111)

higher product margins. This resource-focused model is particularly evident in digital platform firms
[12]. Chen et al. (2024) further demonstrate a positive interaction between financial slack and digital
transformation. At the environmental level, commercial credit and institutional supervision are critical.
Favorable financing conditions can ease liquidity constraints [13]. In recent years, commercial credit
has come to be viewed not merely as a substitute for short-term financing but as an important external
resource channel for corporate innovation. Using a sample of Chinese A-share listed firms, Meng
et al. (2026) find that commercial credit significantly promotes corporate innovation by improving
information transparency, optimizing human capital structure, and raising executives’ innovation
awareness [ 14]. Institutional supervision and regulation serve as a quality signal in emerging markets,
bolstering international investor confidence. Xu et al. (2025) find that stable institutional investors
effectively promote corporate digital technology innovation, primarily by alleviating financing
constraints, strengthening internal control, and improving ESG performance [15].

Based on the above, this study takes Chinese and Kazakh internet platform enterprises as the
research object, comprehensively considers the conditions that drive rapid development, and extracts
six prerequisite factors: R&D investment, return on R&D investment, enterprise scale, financial
resources, commercial credit, and institutional supervision and regulation. A TOE configurational
model is established, as shown in figure 1.

Technical Aspect

‘ Level of R&D Investment ‘

Return on R&D
investment

I’ \ Digital

! ) :
: Matching \— +< Configuration enterprises
; i Effect accelerate
| i development
\ I

________________________________________

Institutional
Supervision and
Regulation

Figure 1- Condition Configuration Framework
Note: Compiled by the authors.

Therefore, this study focuses on summarizing effective pathways for the development of the digital
industry in emerging economies. This study adopts the Technology-Organization-Environment (TOE)
framework as its theoretical foundation. Using internet platform enterprises in emerging economies
as research samples, it investigates the configurational pathways of high growth in the digital industry
within emerging economies. Using internet firms’ revenue growth rate as the outcome variable to reflect
digital industry development speed, this study employs Fuzzy Set Qualitative Comparative Analysis
(fsQCA) to identify synergistic effects and pathway mechanisms among multiple conditional variables
within the TOE framework. It aims to provide theoretical foundations and practical recommendations
for optimizing digital economy support policies, cultivating local technical talent, and accelerating
socioeconomic development in emerging economies.

Materials and methods

Given the complex interactive effects among the preceding conditions and their combined
influence on the rapid development of digital enterprises in emerging economies, traditional regression
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models, which can only decompose the “net effects” of single variables, are limited in effectively
analyzing the interdependent mechanisms of multiple conditions. Fuzzy set qualitative comparative
analysis (fSQCA) is a configurational analysis method employing fuzzy set theory. Its core mechanism
lies in testing sufficient and necessary subset relationships among multiple antecedents and observed
outcomes. Its advantage lies in revealing, at the holistic level, the diverse combinations of antecedents
leading to the same outcome—that is, multiple concurrent causal relationships.

High growth potential (HG). This study draws on Delmar (2019) research on corporate growth
performance, selecting revenue growth rate as the core metric for measuring the growth performance
of internet platform companies. This metric has broad academic consensus and a solid application
foundation in corporate growth research [16]. The specific calculation method is as follows: taking the
revenue growth rate of company i in year t as an example, it is calculated by subtracting the revenue
of year t-1 from the revenue of year t, then dividing by the revenue of year t—1. The specific formula

is as follows:
X — X1
Growth;, = lniféM
it—1

). (1)

Technical Aspect:

Level of R&D Investment (RD). Referring to existing studies [17], this paper uses the R&D
intensity indicator to quantify a firm’s level of R&D expenditure.

Return on R&D investment (ROIRD). R&D investment is the direct economic input for innovation
activities, but high investment does not necessarily translate into effective output. This paper uses the
R&D investment return rate as an indicator to measure a firm’s level of R&D returns [18].

Organizational Aspect:

Enterprise scale (SIZE). Considering the scientific rigor and accuracy of data in empirical tests,
this paper uses the natural logarithm of a firm’s total assets at the end of the period to measure its
scale [19].

Financial resources (FR). Cash and cash equivalents represent a company’s “flexible financial
resources” that can be immediately mobilized to meet sudden demands. Therefore, this study uses
the ratio of cash and cash equivalents to other assets to measure a company’s financial resources [20].

Environmental Aspect:

Commercial Credit (CCF). Digital enterprises typically have light assets and high turnover, relying
on supply chain credit as the core source of short-term financing. Therefore, this study uses commercial
credit financing to reflect the external commercial credit environment in which the enterprise operates,
directly reflecting the ability of enterprises to convert commercial credit into financing [21].

Institutional Supervision and Regulation (ISR). This study uses the proportion of institutional
holdings to measure the extent to which a company is subject to oversight by institutional investors,
reflecting the supervisory environment in which the company operates [22]. Institutional investors, as
professional capital agents, possess advantages in information acquisition and analysis.

This paper investigates the pathways through which emerging economies drive the accelerated
development of the digital industry. To this end, it examines the development of internet platform
companies to reflect the growth of the digital industry in emerging economies. Based on the Global
Industry Classification Standard (GICS), this study selects internet companies listed on the NASDAQ
and New York Stock Exchange in the United States as its research subjects. To obtain dynamic and
comprehensive data results while avoiding the inherent differences in corporate growth rates before
and after the COVID-19 pandemic, this study uses data from 2020 to 2024 and excludes companies
with annual revenue below USS$1 billion for five consecutive years. A total of 21 listed companies
from emerging economies were selected, all of which are leading internet platform companies in their
respective fields, ensuring the representativeness of the sample companies. The data used in this study
primarily comes from the Choice database and the annual reports of listed companies. The specific
sample companies are listed in the table below.
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Table 1— Variable definitions and measurement methods

Variable type Variable symbol Measurement method Source
Outcome High growth potential (HG) Revenue growth rate Calculated
variables
Level of R&D Investment (RD) R&D expenditure ratio = Company Annual Report
R&D expenditure / Operating
revenue
Return on R&D investment R&D return on investment = Company Annual Report
(ROIRD) Net profit / R&D expenditure
Enterprise scale (SIZE) Natural logarithm of total Company Annual Report
Conditional assets at the end of the period
variables Financial resources (FR) Cash and cash equivalents / Company Annual Report
(Total assets - Cash and cash
equivalents)
Commercial Credit (CCF) Commercial credit financing = | Company Annual Report
Accounts payable / Revenue
Institutional Supervision and Institutional shareholding ratio | Choice Database
Regulation (ISR)
Note: Compiled by the authors based on the source.
Table 2 — Sample Company Basic Information Table
Number Code Name GICS
1 JD.O JD.com, Inc. E-commerce
2 PDD.O Pinduoduo Inc. E-commerce
3 BIDU.O Baidu, Inc. New infrastructure
4 VIPS.N Vipshop Holdings Limited E-commerce
5 NTES.O NetEase, Inc. Entertainment
6 BEKE.N KE Holdings Inc. New infrastructure
7 TCOM.O Trip.com Group Limited Online marketing
8 KSPI.O Joint Stock Co Kaspi.kz ADR Software services
9 1Q.0 iQIYI, Inc. Entertainment
10 TME.N Tencent Music Entertainment Group Entertainment
11 BILI.O Bilibili Inc. Entertainment
12 DDL.N Dingdong (Cayman) Limited E-commerce
13 QFIN.O Qifu Technology, Inc. Internet finance
14 JOYY.O JOYY Inc. Social networking
15 YL.O 1Jian Pharmaceutical Network Public services
Technology (China) Co., Ltd.
16 LX.0 LexinFintech Holdings Ltd. Internet finance
17 FINV.N FinVolution Group Internet finance
18 WB.O Weibo Corporation Social networking
19 MOMO.O Hello Group Inc., Social networking
20 BZUN.O Baozun Inc. E-commerce
21 BABA.N Alibaba Group Holding Limited E-commerce
Note: Compiled by the authors based on the source.

Variable calibration refers to the process of converting continuous variables into fuzzy sets.
This study employs direct calibration to process conditional and outcome variables into fuzzy sets.
This study sets the 5% (complete non-membership), 50% (intersection point), and 95% (complete
membership) quantiles as calibration anchors. The Calibrate function in fSQCA software converts the
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original data into membership values within the [0,1] interval to accommodate QCA’s set-relational
analysis. The calibration anchor points for each variable are shown in the table below.

Table 3 — fsQCA calibration

The name of the Fuzzy set calibration

variable Full Affiliation (95%) Intersections (50%) Not affiliated at all (5%)
HG 0.743 0.053 -0.198
RD 0.026 0.006 0.001
ROIRD 5.102 0.856 -2.776
SIZE 5.093 2.172 -0.702
FR 0.547 0.176 0.064
CCF 0.077 0.013 0.000
ISR 0.933 0.546 0.228
Note: Compiled by the authors based on the source.

Results and discussion

In fsQCA, necessity analysis identifies conditions that are indispensable for an outcome. A
condition is necessary if its consistency score exceeds 0.90. Table 4 reports the results.

Table 4 — Analysis of necessary conditions

Conditional variables - HG . MHG

Consistency Coverage Consistency Coverage
RD 0.628291 0.594716 0.652865 0.714801
XRD 0.698700 0.635053 0.629833 0.662150
ROIRD 0.690136 0.678516 0.644914 0.733396
XROIRD 0.728830 0.639577 0.717302 0.728082
SIZE 0.745322 0.672582 0.629284 0.656840
XSIZE 0.619727 0.591047 0.686318 0.757108
FR 0.627973 0.605875 0.662737 0.739596
XFR 0.730098 0.651755 0.646833 0.667894
CCF 0.656518 0.660919 0.621881 0.724138
XCCF 0.725975 0.624046 0.708802 0.704744
ISR 0.660958 0.613482 0.661366 0.710038
KISR 0.687599 0.637085 0.639978 0.685865
Note: Compiled by the authors based on the source. “~” indicates the negation of a conditio.

All consistency scores are below 0.90. No single antecedent condition is necessary for high
growth. This confirms that high growth in the digital industry is a configurational outcome of multiple
interacting conditions rather than the result of any single factor.

Following standard fsQCA procedures, the frequency threshold was set at 1, the raw consistency
threshold at 0.85, and the PRI consistency threshold at 0.5. Complex, parsimonious, and intermediate
solutions were obtained. The intermediate solution is reported in Table 5. Core conditions are indicated
by large black circles (@), peripheral conditions by small black circles (¢), absence by crossed-out
circles (®), and irrelevant conditions by blank spaces.

As can be seen from the table above, there are four configuration paths that lead to sustainable
development, namely S1, S2, S3, and S4. The overall coverage rate is 0.5030, indicating that the four
configurations together explain 50.3% of the reasons for the rapid development of the sample.
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Table 5 — Configuration analysis results of the rapid development of internet companies

Conditional configuration S1 S2 S3 S4
Level of R&D Investment (RD) ® ° X
Return on R&D investment (ROIRD) ° X ° °
Enterprise scale (SIZE) ° ° . .
Financial resources (FR) X . X
Commercial Credit (CCF) ® ° °
Institutional Supervision and Regulation (ISR) ® ° ® ®
consistency 0.8826 0.8723 0.8914 0.8990
Raw coverage 0.3457 0.3206 0.3045 0.2737
Unique coverage 0.0457 0.0295 0.0200 0.0790
Consistency of solutions 0.8620
The coverage of the solution 0.5030
Note: Core conditions are indicated by e; peripheral conditions by ¢; nonexistent conditions by ®; blank spaces
denote “irrelevant” scenarios. Compiled by the authors.

Rather than identifying a single dominant growth model, the findings indicate that digital
enterprises can achieve similar high-growth outcomes through different combinations of technological,
organizational, and environmental conditions. This confirms that high growth is characterized by
causal complexity, where the effectiveness of any individual factor depends on how it interacts with
other conditions. As a result, technological investment alone cannot explain enterprise performance
without considering organizational capabilities and the surrounding institutional environment. At the
same time, the identified configurations reveal that firms with different resource endowments follow
distinct development trajectories. Large enterprises tend to capitalize on economies of scale and the
efficient commercialization of innovation, whereas smaller firms rely more heavily on the effective
allocation of limited resources and the rapid conversion of technological inputs into market value.
These findings demonstrate that multiple strategic pathways can lead to sustainable high growth in the
digital economy.

(1) Path One: Scale-Driven Path

Enterprise scale (SIZE) and higher return on R&D investment (ROIRD) constitute the core
conditions of this configuration, combined with the absence of high R&D investment (RD), institutional
supervision (ISR), financial resources (FR), and commercial credit (CCF). In technological terms, the
absence of high RD indicates that these enterprises do not rely on traditional high-intensity R&D
activities. Instead, high ROIRD suggests that they achieve technological breakthroughs and market
expansion primarily through the innovative optimization and integration of existing businesses. In
organizational terms, enterprise scale provides inherent advantages in resource integration, market
penetration, and risk resistance, enabling these firms to reduce unit innovation costs through economies
of'scale. In environmental terms, the absence of strong institutional supervision indicates that this path
relies on a relatively lenient regulatory environment, giving enterprises greater flexibility to adjust
their strategies. From the perspective of dynamic capability theory, the key to large-scale enterprises
maintaining innovation capabilities with low R&D investment lies in mature internal knowledge
management systems and technology transfer mechanisms, such as innovation accumulation through
technology introduction, cooperative R&D, or iterative optimization of existing technologies.
Empirical data show that the consistency of this path is 0.8826, with an original coverage rate of
0.3457, indicating high explanatory power among Chinese and Kazakh internet companies. The
source of high-performance growth for such enterprises is a “scale—innovation synergy effect”: scale
advantages amplify the market value of innovation outcomes, while innovation further consolidates
market position.
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Figure 2 — KSPI.O Percentile Radar Chart of Various Conditional Variables

Note: Compiled by the authors.

Kaspi (KSPI.O) is a representative company along this path. In 2023, Kaspi achieved a high
ROIRD 0f9.5736 and a high SIZE 0of 2.6767; however, its RD was low at 0.0046 and its ISR was low at
0.3528, with FR at 0.1457, close to the crossover point of 0.176 but still relatively low. Kaspi’s massive
user base, exceeding 10 million active users as of 2023 and covering the majority of Kazakhstan’s
population, enables it to spread the marginal costs of technological development and operations across
substantial transaction volumes, thereby boosting profit margins. Leveraging its existing platform and
user data, Kaspi rapidly expands into new businesses such as lending, insurance, and e-commerce
without requiring substantial R&D investment. This “platformization” strategy allows the company
to enter new markets by integrating existing resources — such as payment networks and logistics
systems — rather than developing new technologies from scratch.

(2) Pathway Two: R&D — Supervision-Driven Path

This pathway centers on enterprise scale, R&D investment levels, and institutional supervision
as core conditions, with financial resources as a supporting condition, while ROIRD is absent and
CCF is not a core condition. In technological terms, high levels of R&D investment compensate for
lower R&D return rates. Such enterprises can rapidly apply mature technologies while also attempting
original breakthroughs in new business areas. In organizational terms, enterprise scale ensures the
sustainability of R&D investment, while financial resources play a supporting role by facilitating
technology transfer. In environmental terms, strict institutional investor oversight ensures the effective
allocation of R&D resources through supervisory guidance or third-party assessment mechanisms,
thereby avoiding inefficient investment. According to institutional theory, the essence of the high-
growth strategy of such companies is to achieve technological leadership through sustained R&D
investment within a compliant framework. Empirical results show that the consistency of this path
is 0.8723, with an original coverage rate of 0.3206, but its unique coverage rate is only 0.0295. This
indicates that its applicability is relatively limited, with only a small number of large-scale, strong
internet companies capable of becoming industry innovation leaders.

TCOM (TCOM.O) of China is a representative company under this pathway. In 2023, TCOM
achieved an RD of 0.0272, a SIZE of 3.3420, an ISR of 0.6880, and a FR of 0.2343, all at high levels.
As a giant in China’s online travel industry, TCOM’s core business innovations may be relatively
limited. However, the company leverages its massive scale advantages and robust financial strength —
evidenced by its 2023 financial report showing annual revenue exceeding RMB 44.5 billion and holding
over RMB 65 billion in cash reserves — to provide solid backing for sustained, high-intensity R&D
investments. These investments focus not on pioneering foundational technologies but on deepening
the application and business integration of mature technologies such as artificial intelligence and big
data. Examples include the “Intelligent Airfare Comparison System” and “Dynamic Hotel Bundling,”
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aimed at optimizing booking processes and improving service efficiency. Simultaneously, TCOM
operates under rigorous oversight from global top-tier institutional investors such as BlackRock and T.
Rowe Price. This external governance mechanism, facilitated through board committees and market
expectations, helps ensure that substantial R&D resources are allocated to projects with clear market
prospects and strategic synergy, effectively preventing inefficient spending.

FD

ISR ROIFD

CCF SIZE

FR

Figure 3 — TCOM.O Percentile Radar Chart of Various Conditional Variables

Note: Compiled by the authors.

(3) Path Three: Lean R&D Path

This path focuses on return on R&D investment and commercial credit as core conditions, making
it suitable for the rapid growth of relatively smaller internet platform companies. In technological
terms, outstanding ROIRD enables companies to build competitive advantages through technological
differentiation, while limited R&D investment reflects the “lean innovation” strategy of smaller
companies operating under resource constraints. In organizational terms, enterprise scale is a
supporting factor: although scale is not as large as in the first two paths, internet companies still need a
certain scale foundation to achieve high-speed development. This ensures basic market and technical
response capabilities, but the lack of financial resources reflects that such enterprises typically lack
sufficient cash flow, with operations still facing pressure. Within environmental conditions, relaxed
institutional supervision and favorable commercial credit jointly create conducive conditions for
innovation incubation. Empirical data indicate that the consistency of this pathway is 0.8914, with an
original coverage rate of 0.3045 and a unique coverage rate of 0.0200.
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Figure 4 — PDD.O Percentile Radar Chart of Various Conditional Variables

Note: Compiled by the authors.
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Pinduoduo (PDD.O) represents a leading company on this path. In 2024, Pinduoduo achieved
an ROIRD of 8.8815, a CCF of 0.0233, and a SIZE of 4.2522 — all at high levels; its FR was 0.1292
and ISR was 0.4376, both at low levels. Pinduoduo’s high growth stems not from massive R&D
investment, but from building unique competitive advantages through exceptionally high R&D returns
and outstanding commercial credit. Despite once having a smaller revenue scale compared with
established e-commerce players, Pinduoduo accumulated a user base sufficient to support efficient
operations through innovative business models and low prices. Operating under relatively constrained
resources, it adopted an intensely focused “lean innovation” strategy, concentrating limited R&D
capabilities on core value-creating functions. For instance, it pioneered algorithmic solutions to
precisely match dispersed agricultural products from production regions with massive nationwide
orders. This lightweight technological approach unlocked incremental markets inaccessible to
traditional e-commerce, achieving remarkable R&D efficiency. Simultaneously, the company
safeguarded consumer rights through its “10 Billion Yuan Subsidy” strategy and strict “refund-
only” after-sales policy, rapidly establishing commercial credibility and platform trust, boosting user
stickiness and repurchase rates.

(4) Path Four: Collaborative Expansion Path

This path also takes return on R&D investment and commercial credit as core conditions and is
suitable for enterprises with high technical maturity and market expansion potential. Among technical
conditions, ROIRD as a core condition helps enterprises apply their technological investments, while
the lack of R&D investment indicates that enterprises need to shift more resources toward the market. In
organizational terms, a certain scale of enterprise size indicates that the company has completed initial
market expansion and user accumulation and can further reduce marginal costs through standardized
services. In environmental terms, commercial credit plays a critical role in scaled expansion, while
moderate institutional supervision provides a margin for rapid trial and error. Empirical results show
that the consistency of this path is as high as 0.8990, the highest among the four paths, with an original
coverage rate of 0.2737 and a unique coverage rate of 0.0790, indicating a clear competitive advantage
in specific market segments. The growth characteristics of such companies are characterized by a
“technology—market dual-drive” model: they rapidly capture the market through scenario-based
application of mature technologies while leveraging market feedback to optimize technological
iterations, thereby reducing the marginal costs of market expansion and transforming technological
advantages into market scale advantages.
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Figure 5 — JD. O Percentile Radar Chart of Various Conditional Variables

Note: Compiled by the authors.

JD.com (JD.O) is arepresentative company under this path. In 2024, JD’s ROIRD was 2.6223, CCF
was 0.0188, and SIZE was 4.5761, all at high levels; RD was 0.0015 and ISR was 0.4387, indicating
a low level. Leveraging efficient conversion of mature technologies and exceptional commercial
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credibility, JD maximizes marginal benefits from market expansion upon its established scale. As a
company with substantial scale, JD transforms technological investments into significant operational
efficiency gains and cost optimization through its highly automated “Asia No.1” smart warechouses
and efficient big-data-driven supply chain systems, achieving high R&D returns. Simultaneously,
its long-cultivated user perception of “authentic products and fast delivery” constitutes a powerful
commercial credit asset. This not only solidifies its core user base in first- and second-tier cities
but also serves as a crucial trust foundation for expanding into lower-tier markets and omnichannel
operations. Examples include deepening user trust and stickiness through enhanced “211 Express
Delivery” service commitments and the JD PLUS membership system.

The primary methods for assessing the robustness of configuration studies typically involve
adjusting consistency thresholds, calibration thresholds, or the frequency of cases in change studies.
This study validated the reliability of configuration analysis conclusions through a dual robustness
testing strategy. First, the consistency threshold was strictly adjusted from 0.85 to 0.90, and no
structural shifts occurred in the core configuration paths. Second, the PRI consistency standard was
raised from 0.5 to 0.6, resulting in a subset of the original configuration solution. This indicates that
the conclusions of this study are robust. Furthermore, in consideration of the sampling issues within
this study, a subsample analysis was conducted. Specifically, after removing the Kazakhstani case
from the sample, a separate configurational analysis was performed solely on the Chinese sample. The
core driving pathways identified in this study remained structurally unchanged. This demonstrates that
the findings regarding the antecedents of high-growth configurations in digital enterprises are robust
and reliable. Overall, the empirical evidence suggests that there is no single optimal pathway to high
growth in digital industries. Instead, sustainable competitive advantages emerge from the effective
alignment of technological capabilities, organizational resources, and environmental conditions. These
findings contribute to a more nuanced understanding of digital enterprise growth by demonstrating
that multiple configurations can lead to comparable performance outcomes, while emphasizing the
importance of context-specific strategic choices.

Taken together, the four configurations demonstrate that the antecedents of high growth are not
mutually exclusive but complementary. Although the importance of individual conditions varies across
configurations, enterprise scale and the efficient transformation of technological capabilities into market
outcomes emerge as recurring elements in several pathways. This suggests that competitive advantage
in digital industries is created not by maximizing a single resource but by aligning technological
capabilities with organizational resources and external institutional conditions. These findings
also enrich the TOE framework by showing that the same technological conditions may produce
different outcomes depending on their organizational and environmental context. From a managerial
perspective, this implies that firms should avoid adopting a standardized growth strategy. Instead,
they should develop growth models that reflect their own resource base, innovation capabilities, and
institutional environment, thereby improving the effectiveness of strategic decision-making.

Conclusions

This study focuses on the topic of high-performance growth in the digital industry of emerging
countries. Based on the technology-organization-environment (TOE) theoretical framework and using
fuzzy set qualitative comparative analysis (fSQCA), this study systematically explores the antecedent
configurations and their mechanisms of high growth of Internet platform enterprises in emerging
economies. The results show that high growth in the digital industry does not depend on a single
factor, but rather on the synergistic effects of multiple conditions in the dimensions of technology,
organization, and environment. Specifically, four differentiated paths are presented: First, the “scale-
driven path” relies on the synergy between enterprise scale and return on R&D investment, leveraging
the internal knowledge management systems of large internet firms to amplify their scale effects,
achieving incremental innovation with low R&D investment, suitable for large firms with abundant
resource endowments; second, the “R&D — supervision-driven path” builds on the core condition of
enterprise scale, with level of R&D investment and institutional supervision and regulation as key
elements, ensuring the efficient use of R&D investment through supervisory constraints, suitable for
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leading digital firms with capital reserves; third, The “lean R&D path” focuses on the synergistic effects
of return on R&D investment and commercial credit, achieving technological breakthroughs through
lean innovation and open-source collaboration, and continuously attracting more resources based on
these breakthroughs to promote mutual growth in technological development and performance. The
fourth, the “collaborative expansion path” emphasizes the integration of return on R&D investment
and market expansion, rapidly capturing niche markets through the practical application of technology,
suitable for internet companies with a certain level of technological capability seeking to deepen their
presence in vertical fields and achieve rapid breakthroughs. The consistency level of the four paths
is 0.8620, with a coverage rate of 50.35%, which adequately explains the underlying pathways of
the high growth of internet platform companies in emerging economies. For individual companies,
path selection should be based on a comprehensive consideration of technological endowments,
organizational scale, and environmental characteristics. The study further reveals that relying solely
on enterprise scale or R&D investment may lead to efficiency bottlenecks, and innovation capability is
an important condition for sustainable growth. This has implications for the development of the digital
economy in traditional resource-dependent economies.

When promoting rapid growth in the digital industry, emerging economies should avoid blindly
pursuing high R&D spending or largescale expansion. Instead, firms need to choose development
paths that fit their own resource profiles. First, governments should put in place differentiated support
policies. For larger firms that already operate at scale, policies can encourage them to use that scale
to lower innovation costs and grow by continuously refining their business models — for example,
by offering tax breaks on incremental innovation in existing operations. For smaller digital firms
with limited resources, the policy focus should be on improving the commercial credit environment,
fostering supplychain finance, and shortening the payment cycle on accounts receivable so that these
firms can obtain lowcost financing based on their transaction records, thereby following a lean R&D
path. Second, regulators need to rethink the role of institutional investors. Our findings show that
firms with higher institutional ownership tend to use their R&D funds more efficiently. Emerging
economies could therefore introduce policies that channel longterm capital — such as pension funds
and insurance money — into the digital sector, while also requiring institutional investors to set up
technology committees on the boards of the firms they invest in, tasked with monitoring how R&D
budgets are spent. Third, the commercial credit environment is a critical link between technology and
the market. Governments can build a unified creditrating platform for digital firms that incorporates
indicators such as historical transaction data, contract performance rates, and user complaint rates.
If the ratings are then tied directly to bank loans and government subsidies, this can significantly
lower the trustrelated costs of market expansion and allow technologically strong firms to gain market
recognition more quickly. Finally, when designing digital industry policies, countries should move
away from singlemetric targets — such as focusing solely on R&D as a share of GDP. Instead, they
should identify which combination of conditions is most lacking at their current stage of development
and then target their resources accordingly.

The findings of this study are not only applicable to emerging developing countries but also offer
valuable insights when applied specifically to Kazakhstan’s domestic context. Kazakhstan already
has a success story in its digital industry—Kaspi. The Kaspi case is consistent with configuration S1.
This suggests that in promoting digital industry development, Kazakhstan should shift its policy focus
from simply increasing R&D spending to enhancing R&D conversion efficiency. In configuration
S1, RD is absent while ROIRD is a core condition, implying that for firms with an established scale
base, the key lies in transforming existing technological resources into market value rather than
blindly pursuing R&D intensity. At the same time, Kazakhstan should encourage large digital firms to
leverage scale effects and expand into new businesses around their existing platforms, entering new
markets by integrating existing resources such as payment networks, user data, and logistics systems,
and supporting their collaborative expansion in fintech, e-commerce, and logistics. However, specific
approaches should be tailored to firm-level realities and avoid a one-size-fits-all approach. In addition,
the regulatory environment should be aligned with firms’ development stages. The absence of ISR
in configuration S1 suggests that a relatively lenient regulatory environment may help such firms
adjust their strategies flexibly. This does not mean abandoning regulation; rather, it suggests that in
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the early stage of digital industry development, Kazakhstan should focus on consumer data privacy
protection and market order maintenance, and avoid imposing excessive ex-ante approval or cross-
sector restrictions too early, which could dampen firm growth. Finally, Kazakhstan should use Kaspi as
a reference but avoid simple replication. Kaspi’s success reflects the synergy between scale and R&D
conversion efficiency, but not all firms possess the same conditions. Kazakhstan should encourage
more firms to explore paths suited to their own resource endowments, rather than uniformly requiring
high R&D investment or large-scale expansion. Policy design should be based on firm heterogeneity,
identifying which firms are close to the condition combination of configuration S1 and which are
better suited to other paths.

Funding information: This work was supported by the National Social Science Fund of China
under Grant 25BGL022.
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JAMBIII KEJIE )KATKAH 9KOHOMUKAJAPIAFBI HU®PIBIK
NUHAYCTPUAHBIH XKEJIEJ JAMY BbIHBIH KOJI/IAPDbI:
AKETEKIII UHTEPHET NVIAT®OPMAJIAPBIHBIH
KOH®UT'YPALIUAJIBIK TAJIAAY bl

Angarna

FanamapIk mudpiabIK TEXHOTOTUSUIAPABIH, KAPKBIH/IBI JaMybl JKaFAalblHIa JaMyIIbl eJep AOCTYPIi MHIYCT-
pusUTapIbIH Oasty TpaHC(hOPMAIUSITAHYbI XKOHE QJICI3 IU(PIIBIK HET13ep CHSIKTHI OpTaK IMpodiieMaiapra Tam 001abl,
OyJ1 onap/bIH epeKlIe KaFaaiapeiHa OeiiMaenre xeaena HUGPIbIK WHIYCTPUSUIAHIBIPY JKOIIapbIH 131eCTipy/al
LIYFBIT TaJIall eTeai. by 3eprreyain MakcaTsl — qaMymsl enjiepaeri THGPIbIK KCIOPbIHAAP/IbIH KOFaphl ocyiHe
BIKTAJl €TETiH HETI3rl mapT KOMOWHANWsIapsl MEH iCKe achlpy JKOJMApBIH JKYHWeN TypAe aHBIKTay, IOCTYpIi
WHAYCTPUSIIAPIBIH TpaHCHOPMAIIACHHBIH Oasylaybl jKOHE oJCi3 mU(GPIBIK HETi3aep JKarmaiblHAa OCHI eJiepre
apHasFaH OeHiMaenreH skexen HUQPIBIK HHIYCTPUSUIAHIBIPY MKOJAAPBIH 3epTTey. «TexXHONOrHus-yibIM-opTay
(TOE) TeopusuiblK 1IeHOEpIHE CYHEHE OTBIPHII, 3epPTTEY/Ie aHBIK €MEeC KHBIHTHIKTAP/bIH CAlalblK CaJbICTHIPMAIIbI
tangaysl (fSQCA) konmanbutaapl. O gaMmynibl enjepaeri 21 penpe3eHTaruBTi )KeTeKI HHTepHEeT-Tu1aTGopmMa KoM-
naHusichiHbH 2020-2024 sxputgapaarbl Kap:KbUIBIK JIEPEKTEpiH OakpUiay YITUIEpi peTiHIe MaijaniaHa OTBIPHII,
U PIBIK GUpMaTapIbIH KOFApPHl OCyiHE dcep eTeTiH (paKTopIapablH KOH(GUTYPAIIMIIBIK TalaaybIH XKYprizeni. by
YKYMBICTBIH FBUTBIMH MaHBI3IBUIBIFBI — TOCTYPIi Oip (akTOpibl TajmayaslH MIEKTESYIepiHEH achIl, KO OIIIeMIl
dbaxropnapablH OlpIecKkeH bIHTANIAHIBIPYIIB! dcepiH amryaa. [IpakTukaibIK TYpFbIIAH ajFaHaa, o JaMyllbl el1gepre
UQPIIBIK MHIYCTPHSIIBIK CascaTThl ko0aay yIliH HaKThl ic-KMMbUIFa OarapyiaHFaH TyCiHikTep Oepesi. 3eprreyniy
KYHJIBUIBIFBI — JaMYIIbl HapbIKTapaarbl HUQPIBIK WHIYCTPHUSIHBI 3€pPTTEYTe KaHa KOH(QUTYypalrsuIbIK KO3KapacThl
YCBHIHBIIN, TOPT capallaHFaH >KOFapbl ecy ojibH (Macmradka HerizgenreH, F3TKXK-kanaramaymen kamTamachi3
erinren, yHemai F3TKXK »xone OipieckeH KeHEUTY KOMIAPH) KYpacTHIpYBIHAA. [IpakTHKANBIK HOTHXKEIEep Kop-
CeTKEeHJICH, KOFapbl ecy ymiH Oipme-Oip Qakrtop MIiHIETTI MmapT OOJBIN TaOBUIMANABI; KOCIMOPBIHIAD MEH
casicaTKepiiep TEeXHOJIOTHSUIBIK KyaTTapra, YHBIMIBIK MaclITaOKa KOHE CBIPTKbl OpTa CHIIaTTaMalapblHa CyieHe
OTBIPBII, THICTI AaMy KOJIapbIH TaHJIAybl KQKET, OChUIAMIIA TaMyIlIbl ejepaeri HUQPIIbIK HHITYCTPUSIIaHIBIPYIbI
KezlenaeTeal.

Tipex ce31ep: 1aMyIbl 3KOHOMUKAIAP, LUPIIBIK caslaiap, XKeel oCy, HHTePHeT-IIaT()OopMaIblK KOMIaHUsIIAD,
TEXHOJIOTHSUIBIK, YUBIMABIK ’KSHE CBHIPTKBI OPTa, aHBIK €MEC KUBIHTBIKTAPFa HETI3/ICNIeH CalajblK CalbICThIPMAaIIbl
TaJIIay, )KOFapbl 6Cy TPACKTOPHSLIAPEL.
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NYTU YCKOPEHHOTI'O PA3BUTHSA IIU®POBBIX OTPACJIEA .
B PA3BBUBAIOHINXCSA OKOHOMHUKAX: KOHOUT'YPAIITUOHHbBIN
AHAJIN3 BEAYIIUX UHTEPHET-IIJIAT®OPM

AHHOTALUA

Ha ¢oHe cTpeMuTeNnbHOrO pa3BUTHS TNIOOATBHBIX HU(POBBIX TEXHOJIOTUI Pa3BUBAIOIINECS CTPAHBI CTAIKUBA-
I0TCS ¢ 00IIMMH TIpoOIeMaMHy, TAKUMH KaK MeIJIeHHast TpaHc(opmalust TpaJAuMOHHBIX oTpacieil u cinabas nudpo-
Basi OCHOBA, YTO TpeOyeT He3aMEITUTEIEHOTO IIOMCKA YCKOPEHHBIX Iy TeH U(PPOBON NH/Ty CTpHUAIN3AINH, aJall THPO-
BaHHBIX K MX KOHKPETHBIM yCJIOBUSAM. Llenb TaHHOTO McCnenoBanus — BBISIBUT KITIOUEBbIE KOMOMHAIINN YCIOBHH U
ITyTH peann3alyn, 00eCIeuNBaIOIINE BEICOKUN POCT IU(POBBIX MPEANPHUATHH B Pa3BUBAIONINXCS SKOHOMHKAX, U U3-
YUUTh a/IalITUPOBAHHBIC MTYTH YCKOPEHHOH IM(POBOI MHAYCTPUANN3AIMH JIJISl STHX CTPaH B YCIOBUSX 3aMEJICHUS
TpaHchopMaIy TPAIUIIMOHHBIX OTpaciel U ¢aadoii udppoBoit 0cHOBBI. OCHOBBIBASICH HA TCOPETHUCCKON KOHIICTI-
UK «TexHonorus—opranuzanusi—cpena» (TOE), uccnenoBanue ucnoab3yeT METO] Ka4eCTBEHHOIO CPaBHUTEIBHOTO
ananm3a HeuéTkux MHOXkecTB (fSQCA). B nem ncnons3ytores punancossre ganabie 2020-2024 rr. 21 penpesenra-
THUBHOH BeAyIlleil MHTEPHET-TUIaT(GOPMEHHON KOMITAHWU B PA3BHBAIOIIMXCS SKOHOMHKAX B Ka4eCTBE HAOIIONAEMbIX
00pa3moB Ui MPOBeACHU KOH(PUTYPAIMOHHOTO aHaTH3a (DaKTOPOB, BIHMAIONINX HA BEICOKUH POCT IIU(PPOBBIX (PHPM.
HayuHasi 3Ha4MMOCTh ATOM pabOThI 3aKIIIOYACTCSI B PEOIOJICHUHM OTPAaHUYCHUH TPaJUIIMOHHOTO OJHO(PAKTOPHOTO
aHaJM3a U PaCKPBITHU CHHEPIeTHUECKOTO CTUMYIMPYIOLIEro BO3ACHCTBHSI MHOTOMEPHBIX (hakTopos. [Ipakriuecku
OHA NPEJIOCTABIISIET Pa3BUBAIOIIMMCS CTPaHaM JICHCTBEHHbBIE PEKOMEHIAIMH JJIsl Pa3paOdOTKH MOJIUTHKH B 00JIaCTH
nuQpoBoi HHAYCcTpHH. L[eHHOCTD HCCeIOBaHNST COCTOUT B TOM, YTO OHO Mpe/iaraeT HOBBIH KOH(PHUTYPAIIMOHHBIN
TTOAXO/ K M3Y4YEHHIO U(POBOI MHAYCTPUH Ha Pa3BUBAIOIINXCS PhIHKaX, (hOpMUpys deTbipe AU (HepeHINPOBAHHBIX
IyTH BBICOKOTO POCTA: MACIITaOHO-OpHEHTHPOBaHHBIN, 00ycnosiaeHHsii HUOKP u nHagsopom, 6epesxmoerii HU-
OKP u coBmecTHOTrO pacurpenus. [IpakTndyeckne BBIBOJbI MOKA3bIBAIOT, YTO HU OAMH OTICIBbHBIA (akTop HE SIB-
JSIeTCsl HEOOXOMMBIM YCIIOBHEM JUIsl BBICOKOTO POCTa; BMECTO STOTO MPEANPHUSTHS M MTOTUTHUKH JJOJDKHBI BEIOHpATh
a/IalITUPOBAaHHbIEC IYTH Pa3BUTHSI Ha OCHOBE TEXHOJIOIMYECKOTO MMOTEHIMAlIa, OPraHu3allMOHHOTO MaciTada u Xa-
PaKTEpUCTHK BHEIIHEH CPEIbl, TEM CaMbIM YCKOPSIs IIM(POBYIO MHYCTPHAIM3ALIUIO B PA3BUBAIOIINXCS SKOHOMHKAX.

KurodeBble c10Ba: pa3BUBAIOIINECS SKOHOMUKH, IU(POBBIE OTPACIIN, YCKOPEHHBIN POCT, HHTEPHET-TIIATOp-
MEHHbBIC KOMIIAaHWH, TEXHOJOTHYECKas, OpPraHW3allMOHHAs W BHEIIHAS cpelia, HEUSTKUH CPaBHUTEIBHBIN aHAJM3,
MYTH BBICOKOTO POCTa, KOH(PUTYPAILIMOHHBIN aHAIIU3.
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