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Abstract: More and more companies have been tapping into digital technologies to improve their labor productivity and 
economic profitability. To assess the maturity level of implementing digital technologies is paramount for 
SMEs to embark on the digital transformation journey. There is a lack of maturity assessment reference on 
implementing digital technologies in SMEs. Through defining a set of digital technology indices, this paper 
proposes a maturity assessment reference framework for SMEs to implement digital technologies. By using 
the proposed reference framework, the maturity assessment is conducted for two case study companies. The 
maturity assessment helps the two companies to clearly understand their current status of digital technology 
implementation and confidently know how to move forward on the digital transformation journey so that their 
labor productivity and economic profitability can be further improved and their businesses can be more 
competitive in the digital economy. 

1 INTRODUCTION 

Digital technologies have become imperative for 
working, learning, entertaining, socializing, shopping 
and accessing everything from healthcare to culture 
and life style. Specially, in the COVID-19 pandemic, 
the digital technologies have been radically changing 
and shaping the world and economy, which are the 
disruptive innovation since ever. In 2020, affected by 
the epidemic, the major economies in the world 
showed negative growth. Against this trend, the 
digital economy with digital technologies as an 
important driving force, increased by 3% year on 
year, becoming a key force to effectively hedge the 
epidemic and boost the global economy (CAICT, 
2021). 

The utilization of digital technologies is an 
effective way to improve labor productivity and 
economic profitability. The digital technologies such 
Mobile, Cloud Computing, Internet of Things (IoT), 
Artificial Intelligence (AI) have facilitated sharing 
economy, crowdsourcing, and network collaboration 
to reconstruct the labor and production relationships. 
The new transaction and consumption models 
redefine the business models, organizational models 
and working modes, which have a positive impact on 

productivity and profitability of enterprises. 
According to the research of American consulting 
institutions, the labor productivity of the enterprises 
with high information utilization rate is about 60~90% 
higher than that of the enterprises with low 
information utilization rate. In the service industry, 
the contribution rate of capital utilization of digital 
economy to the industry is 2~3 times higher than that 
of traditional capital utilization (The State 
Information Center, 2018). 

Digital technologies also have a deep impact on 
the number and quality of employment and how work 
is organized. From 2006 to 2016, of the 380 million 
additional jobs in the OECD region, about 40% came 
from higher digital-intensive industries. From 2011 to 
2017, for every 10 additional jobs created in Europe, 
four were ICT work-intensive jobs (OECD, 2019). In 
the digital economy, workers increasingly need to 
adapt their skills to new requirements, especially for 
generic skills such as communication, teamwork, 
problem solving, and creativity. Digital technologies 
also offer new opportunities for how they work. The 
increase in flexible work and employee discretion in 
the work model is the key to the digital development 
of work style (Greenan, Napolitano, 2021). 

In the post-epidemic era, embracing digital 
technologies has been becoming essential for many 
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businesses. Among them, SMEs play a central role in 
this shift, representing about 90% of the world and 
providing more than 50% of jobs. In OECD countries, 
SMEs account for 75 percent of jobs in the sectors 
most severely affected by the epidemic, and micro-
enterprises with fewer than 10 employees account for 
about 30 percent of jobs in those industries. In 
emerging economies, formal SMEs account for 40% 
of GDP, creating 7 of the 10 jobs (OECD, 2021). 
Therefore, SMEs using digital technologies to 
innovate the production modes and management 
concepts, and promote sustainable development are 
the key to unleashing the global economic potential. 
In fact, there is few research on digital technologies 
for SMEs, and the digitalization of many companies 
is still in the initial stage, and most companies know 
little about digital technologies and have no clue 
about how to implement digital technologies to 
survive. It motivates the study of this paper to 
propose the maturity assessment reference 
framework to assist companies to embark on the 
digitalization journey. 

The paper is organized as follows. Section II will 
conduct the literature review. Section III will propose 
the maturity assessment reference framework. 
Section IV will conduct the case studies for two 
companies by applying the proposed maturity 
assessment reference framework. Section V will 
conclude the paper with remarks. 

2 LITERATURE REVIEW 

This section reviews the literature on digital 
technologies and digital transformation maturity 
assessment models, and identifies the research gaps 
in the literature, which motivate the research works in 
this paper. 

The essence of digital transformation is that 
organizations use the corresponding digital 
technologies to respond to changes, which is the 
source of disruption. In this process, digital 
technologies play a central role in the creation and 
reinforcement of disruption that occurs in the society 
and industry. Digital technologies create the drive 
that drives organizations to implement responses to 
gain or maintain their competitive advantages. Vial 
classified 282 digital transformation documents and 
found that most digital technologies are related to 
social, analysis, mobile, Internet of Things, cloud 
(Vial, 2019), consistent with Zhu et al. on 865 digital 
transformation documents from 2000 to 2020 and 
moreover, digital platforms are an important category 
(Zhu, Ge, Wang, 2021). The business competition 

increasingly relies on the ability to use digital 
technologies. In defining digital technologies, Vial 
observed that combinations of technologies are 
particularly relevant in the context of digital 
transformation. For example, the ability to implement 
algorithmic decisions may depend on the ability of 
companies to analyze big data collected by 
individuals using social media through their mobile 
phones. In the study of Zhu et al. on the thriving stage 
from 2018 to 2020 of the digital transformation 
literature, the research on digital technologies 
compared to digital business strategy, digital 
transformation of manufacturing (Industry 4.0), 
digital enterprise architecture and other fields is the 
least (Vial, 2019). 

The findings by DeStefano et al. suggested that 
younger companies using cloud computing are more 
likely to increase jobs and sales, and that cloud 
computing and fiber-optic infrastructure enable 
younger companies to scale up without increasing 
their geographic footprint. In addition, cloud 
computing improves employee mobility between 
institutions within the enterprise. Cloud technology 
reduces fixed IT costs for enterprises, and can 
technically replace their own IT devices, facilitating 
start-ups to grow (DeStefano, Kneller & Timmis 
2020). From the perspective of the strategic choice of 
Russian enterprises, Lezina et al. diagnosed the 
digital maturity preparation model of system 
management, company structure, business process, 
data management and personnel preparation through 
the form of questionnaires. The model created by the 
authors is universal and targeted at all kinds of 
enterprises (Lezina, et al, 2019). Yezhebay et al. used 
the SWOT analysis method to define the 
characteristics of advantages and disadvantages for 
SMEs in Kazakhstan, and developed the digital 
maturity model for SMEs in Kazakhstan. The model 
consists of six dimensions that are strategy, 
leadership, personnel, product, operations and 
technology, and the corresponding 15 sub-
dimensions (Yezhebay, et al, 2021).  

In the literature, the maturity models for SME 
digitalization are mostly based on the Industry 4.0 
model. The most maturity models did not consider the 
specific requirements and challenges of SMEs and 
cannot reflect the actual status of digital technologies 
in SMEs (Mittal, et al, 2018). As such, SMEs are 
unable to use those maturity models to assess their 
digital technology level. Thus, it is significant to 
create an appropriate maturity assessment framework 
for SMEs to assess their maturity level for 
implementing digital technologies and make a right 
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decision while embarking on the digitalization 
journey. 

In this paper, through defining a set of digital 
technology indices, a maturity assessment reference 
framework is proposed for SMEs to assess their 
maturity level for implementing digital technologies. 
By applying maturity assessment reference 
framework, SMEs are able to understand their current 
status of digital technology implementation and clear 
about how to move forward on the digital 
transformation journey so that their labor 
productivity and economic profitability can be further 
improved and their businesses can be more 
competitive in the digital economy. 

3 MATURITY ASSESSEMNT 
REFERENCE FRAMEWORK 

The research indicates that mobile technology, social 
media, cloud computing and data security are the first 
digital technologies that SMEs consider to adopt 
(DELL, 2021). During the outbreak of COVID-19 in 
China at the beginning of 2020, the Internet of Things 
(IoT) and Artificial Intelligent (AI) technologies are 
more conducive to production recovery. The research 
data shows that SMEs using high-level digital 
technologies can mobilize internal and external 
resources faster to promote production recovery and 
digital response (Renmin University of China, 2020). 

Mobile Technology is the technology that goes 
where the user goes. It consists of portable two-way 
communications devices, computing devices and the 
networking technology that connects them. Mobile 
Technology is typified by internet-enabled devices 
like smartphones, tablets and watches. The adoption 
of Mobile Technology by SMEs can improve the 
efficiency of mobile and collaborative working. 
Leveraging various forms of social media can 
improve product promotion, outreach and 
conversion, and facilitate SME business model 
optimization within the constraints of a company's 
size and financial status. Through mobile applications 
or by providing a digital workplace, employees can 
perform decentralized online tasks (crowd work) 
(Wood, et al, 2019). 

Cloud Computing Technology gives users access 
to storage, files, software, and servers through their 
internet-connected devices: computers, smartphones, 
tablets, and wearables. Cloud computing providers 
store and process data in a location that’s separate 
from end users. Cloud Computing is the ability to 
store and access data and programs over the internet 

instead of on a hard drive. This means businesses of 
any size can harness powerful software and IT 
infrastructure to become bigger, leaner, and more 
agile, as well as compete with much larger 
companies. Regardless of the size of the business, 
cloud computing is a major technological priority. 
For SMEs in particular, it is the basis for future 
changes in the form of work and the reshaping of 
business processes (CISCO, 2020). The emergence of 
the epidemic has accelerated the development of 
cloud services such as telecommuting and 
videoconferencing. Cloud technologies allow 
workers to connect from everywhere at any time, 
login their organization’s information system, access 
shared documents, and exchange information about 
their work in an easy way. Employees become more 
and better informed that promote workers’ discretion, 
autonomy and empowerment, usually entail lower 
direct supervision and control over employees. In 
return, workers are required to interact, communicate, 
and cooperate more (Wood, et al, 2019). 

Internet of Things (IoT) is the network of physical 
objects “things” that are embedded with sensors, 
software, and other technologies for the purpose of 
connecting and exchanging data with other devices 
and systems over the internet. The potential economic 
value that the Internet of Things can release is huge. 
The greatest potential for value creation in the factory 
setting will be optimizing operations in 
manufacturing—making the various day-to-day 
management of assets and people more efficient. 
Internet of things facilitates several advantages in 
day-to-day life in the business sector. For example, as 
devices of IoT interact and communicate with each 
other and do a lot of tasks, then they minimize human 
effort (Behura, et al, 2022). 

Artificial Intelligence (AI) is a wide-ranging 
branch of computer science concerned with building 
smart machines capable of performing tasks that 
typically require human intelligence. AI is used for 
enterprises to drive modern decisions. Advanced AI 
technologies such as machine learning, deep learning, 
computer vision, and natural language processing 
while basic technologies include data management, 
digital assistants, and robotic process automation 
(ThoughtLab, 2020). 

With four digital technologies Mobile, Cloud 
Computing, IoT and AI, the maturity assessment 
reference framework is proposed in Table 1. For each 
technology, there are three levels and six grades to 
describe its maturity. For each grade at every level, a 
set of reference indices are defined in each grade to 
assess the technology maturity and determine the 
corresponding maturity point. For example, there are 
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four reference indices defined for Mobile Technology 
in Grade 1, and two reference indices are defined in 
Grade 2. Grade 1 is the lowest grade where the 
company is in a very preliminary state for 
implementing the respective technology. Grade 6 is 
the highest grade where the company is fully mature 

in terms of implementing the respective technology. 
The four digital technologies are presented in the 
order of advance in the reference framework. Mobile 
is the primary digital technology and AI is the 
advanced digital technology. 

Table 1. Reference framework for implementing digital technology maturity assessments in SMEs 

 

 
4 CASE STUDIES 

In this section, we use the maturity assessment 
reference framework proposed in Section III to assess 
the maturity for implementing the digital 
technologies in two case study companies, Company 
A and Company B. Company A is a manufacturing 
company which produces dried fruits, bread, sea-
buckthorn juice and other foods with 30 employees 
including 10 administrative personnel and 20 
workshop workers. Since the pandemic in 2020, the 
company has used various social media such as 
WeChat, Mini Programs, Douyin to sell its products. 
The sales of sea buckthorn juice is now number one 
in China on the Douyin platform. Company B is a 
new media company whose main business is video 
shooting, promoting and branding through new 
media. It also helps other companies to advertise their 
products in the new media space and develop their 

live streaming businesses. The company currently has 
6 people.  

According to the maturity assessment reference 
framework proposed in Section III, by interviewing 
the technical heads of the two companies, we 
obtained the points in Table II, where 1 represents all 
the indices defined in the corresponding grade are 
met, 2/3 represents two of three indices are met, and 
0 represents none of indices are met. The maturity 
score S is calculated by (1). 𝑆 = ∑ 𝑤௜𝑝௜଺௜ୀଵ        (1) 
where 𝑤௜ = ௜ଶଵ is the weight assigned to Grade i, and 𝑝௜ is the point obtained in the corresponding grade 
for the respective technology, 𝑖 = 1, 2, … , 6. 
 
 
 
 
 

Mobile Cloud Computing IoT AI

Grade 1

• Internet/wireless connection
• Paperless documents
• Networked computers/machines
• Product Platform (Social media)

• Data storage in the cloud
• Files shared in the cloud

• Single node/device
• Low cost and low complexity • Developing plans for AI

Grade 2
• Product Platform (Website)
• Product digital specifications

• Public cloud
• Community cloud

• Single node/device
• Low volume
• Local data

• Building internal support for AI
(working closely with business
teams to identify use cases)
• Simple rule based decision

Grade 3

• CRM
• Order management System
• Public cloud environment
• Mobile workplace

• Community cloud
• Single node/device
• Big volume of data
• Intensive computng

• Machine learning
• Computer vision

Grade 4

• ERP
• Financial management system
• Hybrid cloud environment
• Collaborative office

• Expanding on the cloud
• Data cybersecurity

• Multiple end nodes/devices
• Big volume of data
• Intensive computng
• Multiple Local data
• Local analysis

• Bring in a richer set of data to
drives higher AI performance
(psychographic, geospatial and
real-time)
• ML based decision

Grade 5

• Multi-screen office
• Product branding and Digital
marketing
• Digital business process

• Hybrid cloud
• Data cybersecurity
• IaaS

• Multiple end nodes/devices
• Coordinator node/device
• Multiple Infinite sensing network

• Natural language processing
• Deep learning
• Using AI for parts of business

Grade 6
• 5G connection
• Secure cloud environment

• Cloud Optimisation
• Services Secure cloud
• SaaS
• PaaS

• Multiple independent end
nodes/devices
• Visualized applications

• Widely using AI to generate to
transform business
• Training and hiring people

Level 1

Level 2

Level 3

Digital
Tochnoligies
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Table 2. Assessment Results. 

 
Based on the maturity scores in Table 2, we are 

able to know which digital technology the company 
has been implementing at which maturity level. From 
Table 2, in Company A, Mobile and Cloud 
Computing technologies have been implemented 
with maturity levels 0.68 (i.e., 68%) and 0.19 (i.e., 
19%), respectively. In Company B, and Cloud 
Computing technologies have been implemented 
with maturity levels 0.35 (i.e., 35%) and 0.17 (i.e., 
17%), respectively. From our interviews with these 
two companies, Company A indicated that IoT 
technology has been considered but not yet 
implemented, and AI technology is not very relevant 
for its business. Company B does not consider to 
implement IoT and AI technologies at this moment. 
We noted a lack of understanding of IoT and AI in 
both companies, which led to missing strategic 
considerations. This may be also due to the current 
scale of their businesses. Although these two 
companies in our case studies are not involved in IoT 
and AI technologies, it’s valid for us to keep these 
two technologies in the reference framework. Those 
companies with larger sizes or more advanced 
development may engage in IoT and AI, where the 
reference framework will be applicable. 

For SMEs under great pressure to survive, from 
the perspective of saving operational costs, we 
recommend to share technologies, data, human 
resources, marketing channels, infrastructure and 
other resources by using a shared platform. 

5 CONCLUSIONS 

The use of digital technologies has become a critical 
turning point for all businesses. SMEs have not fully 
embraced digital technologies due to their constraints 
on survival, costs and sizes. This paper created the 
maturity assessment reference framework for SMEs 
to assess the maturity level of digital technology 
implementation. By conducting the case studies for 
the two companies, the proposed reference 
framework is applied to provide an opportunity for 
the companies to understand their current states of 
digital technology adoption and subsequent 

development. In the near future, we shall be 
conducting more case studies for companies from 
various industries and apply the proposed maturity 
assessment reference framework to assess their 
maturity of digital technology implementation and 
provide them decision support for their embarking on 
the digital transformation journey so as to further 
improve their labor productivity and economic 
profitability and maintain their competitiveness in the 
digital economy. 
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