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ABSTRACT

igital transformation has become a key driver for economic and social
development worldwide, and Nicaragua is no exception. This document aims to
discuss how Nicaragua can move towards a prosperous digital future, learning
from China's experience and adapting its strategies to the local context. China, as a global leader
in technology and digitalization, has seen exponential growth in its digital economy, driven by
favorable government policies, investment in technological infrastructure, and a vibrant startup

ecosystem.

China's focus on creating an enabling environment for innovation, which includes public-
private sector collaboration as well as fostering digital skills education, offers valuable lessons
for Nicaragua. Through the adoption of emerging technologies, such as artificial intelligence and

e-comimerce.

Inaddition, thedevelopmentof trainingprogramsand the promotionof anentrepreneurial
spirit are critical to cultivating local talents in digital technology. By learning from successful

Chinese strategies, Nicaragua can build a more robust digital future, one that not only drives


https://orcid.org/0000-0002-6889-4915
mailto:etardencilla@unan.edu.ni
https://doi.org/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/

Lessons in innovation and... Tardencilla

economic growth but also contributes to social inclusion and sustainable development. This
article highlights the experience of a delegation of Nicaraguan technology specialists, who
visited China to learn about the strategic vision and collaborative approach necessary to achieve

an effective digital transformation in that country.

INTRODUCTION

Digital transformation has become a global phenomenon that impacts all sectors
of society, from the economy to education and governance. In this context, Nicaragua faces
the challenge and opportunity to integrate digital technologies into its economic and social
development. This paper presents the lessons learned from China’s experience in innovation and
digital entrepreneurship and the reflection on how to adapt in Nicaragua, a country that seeks

to strengthen its economy and improve the quality of life of its citizens through digitalization.

China has emerged as a global leader in the digital economy, with impressive growth
that has brought its digital economy to account for approximately 40% of its Gross Domestic
Product (GDP) (Nishikawa, 2023). This growth is no coincidence, it is the result of proactive
government policies, investment in technological infrastructure, and a business ecosystem that
fosters innovation. The Chinese government has implemented strategies that include digitizing
the industry, promoting tech startups, and creating a favorable environment for research and
development. According to a report by the Chinese Academy of Information and Communication
Technologies, China’s digital economy reached a record value of 50.2 trillion yuan in 2022
($6,887,860,458,118.31 U.S. dollars), nearly doubling in size from 2017 (Nishikawa, 2023).

Nicaragua, for its part, has begun to adopt digital technologies in its education system
and economy. Since 2006, the country has worked to close the digital divide in education by
implementing mobile digital classrooms in schools, which has allowed thousands of students to
access technological tools (Brecha Cero, 2024; La Gaceta, 2024)2024. However, for Nicaragua to
achieve sustainable and effective development in its digital economy, it is essential to learn from
China’s successful strategies. This includes creating an enabling environment for innovation,
where the public and private sectors collaborate in developing digital skills and fostering

entrepreneurship.

Education plays a fundamental role in this process. Digital skills training is crucial to
prepare future generations of Nicaraguans for an increasingly digitized labor market. Training
programs that integrate digital skills in classrooms can help cultivate an entrepreneurial
and creative spirit in young people, which is vital for the growth of the digital economy (La

Gaceta, 2024). In addition, the use of emerging technologies, such as artificial intelligence and
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e-commerce, can diversify the Nicaraguan economy and improve the competitiveness of its

companies in the global arena.

China’s experience in the digitalization of public services also offers valuable lessons
for Nicaragua. With more than 926 million users of digital government services in 2022,
China has demonstrated how digitalization can improve efficiency and transparency in public
administration (Nishikawa, 2023). Implementing a similar system in Nicaragua could facilitate

access to essential services and improve the quality of life of citizens.

Digital transformation in Nicaragua presents both challenges and opportunities. By
learning from China’s experiences in innovation and digital entrepreneurship, Nicaragua can
chart a path to a more connected and prosperous future. Collaboration between the government,
the private sector, and educational institutions will be essential to cultivate the necessary digital

talents and build a robust digital economy that benefits all Nicaraguans.

This article promotes reflection on how Nicaragua can move towards a more prosperous
digital future, learning from China’s experience and adapting its strategies to the local
context, highlighting the importance of a comprehensive strategy that fosters innovation and

entrepreneurship in the digital age.

DEVELOPMENT

In the context of technological development and international collaboration, the
“Seminar for Talents in Digital Technology” has become a key platform for knowledge exchange
and capacity building in Nicaragua. This seminar, organized by the Ministry of Commerce of
the People’s Republic of China, was held in Beijing from June 30 to July 13, 2024, and its main
objective is to train professionals and public officials in the use of digital technologies and the

development of the global digital industry.

Nicaragua’s participation in this seminar includes a delegation from the National Council
of Universities (CNU), as well as government institutions such as TELCOR, ENATREL, and
INATEC. During the event, participants had the opportunity to attend conferences addressing
crucial topics such as China’s socio-economic situation, economic and trade cooperation, and the
development of artificial intelligence and the digital economy (CNU, 2024; Telcor, 2024; UNAN-
Managua, 2024). These sessions not only provide a deeper understanding of Chinese policies
and strategies but also highlight the importance of international cooperation for sustainable

development and human well-being.

The seminar has also focused on the modernization of traditional industries and digital
transformation, offering attendees tools and knowledge that can be applied in the Nicaraguan

context. The integration of new technologies and innovative approaches is critical to the
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development of a robust digital ecosystem in Nicaragua, which promotes economic growth and

social inclusion.

These resources highlight the relevance of the seminar and its potential impact on the
development of technological capabilities in Nicaragua, as well as the importance of collaboration

with China in the digital sphere.

Lectures were held that exposed the history of China, what China’s system of government
was like before the opening, and its reform for the modernization of China. Dialogues were
put in situ about how the people of China have suffered, among which, the episode that this
population lived about the use of food ration coupons to have the basic supply of society was
mentioned, this rationing worked until 1995. Later, conferences were given that gave details of
national progress and how, little by little, the whole country came together to have a uniform
vision towards mutual progress, having only one thing in mind, to have a new concept of

development “centered on the people”.

During the seminar, the lectures complemented each other, always talking about the
reform and technological revolution that took place in China. In such a way, colloquiums were
held aimed at learning about the transformation of the country and its learning from other
nations to define its engines of economic development, such as industrialization, urbanization,
internationalization, and modernization of infrastructure. Likewise, examples of digital cities
created throughout the Chinese territory were given, mentioning the city of Shenzhen as an

example of a digital city and commerce.

In this context, it was very common to address the issue of Artificial Intelligence (AI)
and its definition according to the needs of the Chinese people, defining it as a broad scientific
concept and as a technological strategy, therefore, first-world countries are investing money
in neuroscience research at the national level. Multinational companies invest on large scales
for the development of chat systems based on artificial intelligence developed by OpenAl, an
example of this can be Chatgpt (Olmos, 2023).

The first year that is considered pivotal to the launch of artificial intelligence was 1956
when the Dartmouth Conference was held, where the term “artificial intelligence” was coined.
This event is considered the official birth of the field and experts addressed a lot of this topic
(UNESCO, 2023). However, the current lawsuit is currently being discussed.

Within the lectures given, it was mentioned that artificial intelligence at the beginning
of 2023 was compared to a baby for its initial development, however, its generative form after
a year, its progress was compared to an adolescent, revealing its exponential growth in a short

time. Within this context, the development of robotics was indicated to create robots with
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better calculation capacity than that of humans, which makes the development of Al technology
a trend, bringing very high benefits in the future than those of now. A relevant quote was made
about Alan Turing and his proposal to distinguish artificial intelligence from human beings,
this scientist from the United Kingdom, 1950 proposed that a machine could be considered
intelligent if it could deceive a human interrogator into believing that it was interacting with

another human being (Oppy & Dowe, 2021).

Different companies were visited, such as China ELECTRONICS, SUPERMAP, CETC
TECHNOLOGY, and MINDRAY MEDICAL. All with the same objective, to add to China’s digital
transformation with comprehensive day-to-day development. However, they are companies that
are destined for different areas of development such as medicine, national security, software,
and hardware development, design of transformers for the treatment of renewable energy,

among other tasks.

Each of the companies visited has a growth in technological development and has been
strengthened in market strategies inside and outside China, which adds to maintaining China
as the second world power. All these companies own their technology and generate their raw

material, so the profits they have left each year increase due to the production power they have.

The visit was made to one of the technological cities of China such as Shenzhen, a city very
active in digital marketing that works around health and has the technology and raw materials
that allow them to produce instruments for hospitals, with technological advances that allow
doctors to make accurate diagnoses of their patients and thus avoid health complications. These
companies are present in different parts of the country of China, but they are also exporters of

medical equipment in different countries in Europe, Asia, and America.

Companies contributing to digital transformation in China

This section mentions the companies to which visits were made, to recognize their

contribution to the digital transformation in China.

China Electronics is one of the leading companies in the technology sector in China,
playing a crucial role in the country’s digital transformation. This company, which is part of a
broader conglomerate, specializes in the manufacture and distribution of electronic products,
as well as the provision of comprehensive technological solutions. The company offers tender
agent services, international trade services, and other business qualifications, catering to liquid
crystal displays, integrated circuits, government procurement, military procurement, and other
major domestic industries, and building comprehensive service capabilities to meet customers’
needs (CECOM, 2024).
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The work culture in China, characterized by a strong sense of collectivity and
teamwork, also influences the success of companies like China Electronics. The orientation
towards collaborative work and the building of relationships through the “guanxi” (network
of interpersonal relationships) are fundamental elements that allow the company not only to
maintain high operational efficiency but also to foster an environment conducive to innovation
(NNROAD, 2023).

In addition, the Chinese government’s commitment to the digitalization of the
manufacturing industry has been a key factor in China Electronics’ growth. Government policies
that promote the integration of emerging technologies, such as artificial intelligence and the
Internet of Things, have allowed the company to lead in the implementation of innovative
solutions in its production processes (Xinhua News Agency, 2024). This approach not only
improves the competitiveness of the company but also contributes to the development of new

forms of business and services in the global context.

SuperMap, A leading company in the field of Geographic Information Systems (GIS) in
China, has demonstrated remarkable growth and success in recent decades. Founded in 1997,
SuperMap has become a benchmark in the development of innovative GIS solutions, applying
key concepts from the theory, the disruptive innovation proposed by Clayton Christensen. The
company has disrupted the market by offering high-quality GIS products at affordable prices,
thus democratizing access to this technology. This aligns with disruptive innovation theory,
which holds that companies can displace market leaders by introducing simpler, cheaper

products or services (SuperMap, 2021).

In addition, SuperMap has taken an open innovation approach, collaborating with
universities, research institutes, and other companies to develop advanced solutions. This
strategy, which fits with Henry Chesbrough’s concept of “open innovation”, has allowed

SuperMap to access new knowledge and technologies, accelerating its innovation process.

Another key factor in SuperMap’s success has been its ability to tailor its products to
the specific needs of the Chinese market. This demonstrates the importance of “glocalization,”
a term that combines “globalization” and “localization,” and which involves adapting global
strategies to local contexts. In summary, the case of SuperMap illustrates how a Chinese
company has achieved disruption and innovation in the GIS market, applying concepts such as
disruptive innovation, open innovation, and glocalization. These learnings can be valuable for

other companies looking to develop technological solutions adapted to local needs.

CETC Technology, part of the China Electronics Technology Group (CETC), is one
of the leading companies in the technology and defense sector in China. Founded in 2002,

CETC specializes in the development of information systems, communication technology, and
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advanced electronics solutions. Its focus on research and development (R+D) has allowed the
company to position itself as a leader in technological innovation, contributing significantly to

the modernization of the electronics industry in the country (CETC, 2021).

A key takeaway from CETC Technology is the importance of investment in R+D, which
aligns with Michael Porter’s theory of competitive advantage. According to Porter, companies
that invest in innovation develop unique capabilities that can gain a sustainable advantage
in the marketplace. CETC has applied this theory by allocating a significant percentage of its
revenues to research, which has allowed it to develop cutting-edge technologies and maintain its

competitiveness in a global environment.

In addition, CETC exemplifies product life cycle theory, which suggests that companies
must continuously innovate to extend the life of their products. The company has diversified
its offerings, developing solutions ranging from defense systems to applications in artificial

intelligence and big data, allowing it to adapt to changing market demands.

CETC Technology not only stands out for its leadership in the technology sector but also
its strategic focus on innovation and research, offering valuable lessons on how companies can

thrive in a competitive environment.

Mindray Medical, founded in 1991, is one of the leading medical technology enterprises
in China, specializingin the development and manufacture of medical equipmentand information
solutions. The company has grown significantly, becoming a global benchmark in the medical
device industry, with a particular focus on innovation and research and development (R+D)
(Shenzhen Mindray Bio-Medical Electronics Co., Ltd, 2024).

A key takeaway from Mindray is the importance of investment in R+D, which also aligns
with Michael Porter’s theory of competitive advantage. Mindray has allocated a considerable
portion of its revenue to research, allowing it to develop advanced technologies in areas such
as patient monitoring, diagnostic imaging, and anesthesia. This strategy not only improves the

quality of its products but also strengthens its position in a highly competitive market.

In addition, Mindray exemplifies the concept of “open innovation,” which suggests that
companies can benefit from collaborating with other organizations and universities to develop
new solutions. The company has established strategic partnerships that have allowed it to access

new technologies and knowledge, accelerating its capacity for innovation.

The work culture at Mindray, which emphasizes teamwork and collaboration, also
reflects the influence of collectivism on Chinese business culture. This focus on collaborative
work has enabled Mindray to maintain a customer-centric approach, tailoring its products to

the specific needs of global markets. Not only has this company proven to be a leader in the
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medical technology sector, but it also offers valuable lessons on how investment in R+D, open

innovation, and a collaborative work culture drive business success.

The Seminar for Talentsin Digital Technology contemplated visiting the city of Shenzhen,
known as the “Silicon Valley of China”, which is a city of great economic and technological
importance in the country. Founded in 1980 as one of the first Special Economic Zones (SEZs),
Shenzhen has experienced skyrocketing growth, transforming from a small fishing village to a
modern metropolis and a global hub of innovation (EL UNIVERSO, 2024). The following graph
1 summarizes how the city of Shenzhen is structured as a digital city:

Figure 1
Shenzhen City’s Digital Work Structure

——————————
Shenzhen I
- 1
v ¥ ¥
Innovation Center Startup Ecosystem Innovation and
® Leading companies (e.g., ® Huawei o Artificialintelligence
Huawei, Tencent) ¢ Tencent ¢ Internet of Things (IoT)
* Collaboration between
companies and universities

\ 4

Government policies to support R+D

\ 4

Competitive Advantages Through Innovation

One of the highlights of Shenzhen is its startup and technology ecosystem. The city is
home to numerous startups and tech giants, such as Huawei and Tencent, that have boosted
China’s digital economy. This phenomenon can be understood through the theory of open
innovation, which suggests that collaboration between companies, universities, and research
centers is essential to fostering innovation. In Shenzhen, geographical proximity and a culture
of cooperation have facilitated the exchange of ideas and resources, leading to an environment

conducive to innovation.

In addition, Shenzhen has been a pioneer in the adoption of emerging technologies, such
as artificial intelligence and the Internet of Things (IoT). The city has implemented government
policies that encourage investment in R+D, aligning with Michael Porter’s theory of competitive
advantage, which emphasizes the importance of innovation in maintaining a leading position

in the market.
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Shenzhen is an example of how an innovation-friendly environment, combined with
supportive policies and a collaborative culture, can transform a region and position it as a global

leader in technology.

Innovation and entrepreneurship in China have been topics of growing interest and
debate in the academic and business world. From different perspectives, various views can be

identified on how China has emerged as a global leader in these areas.

First, the Chinese government’s focus on investment in research and development
(R+D) has been crucial. In 2019, China invested approximately 279,000 million dollars in R+D,
becoming the second largest investor in the world in this area. This investment has allowed
China not only to increase its innovation capacity but also to position itself as the country that

files the most patents, with 1.3 million applications in 2016 (Lleytons, 2024).

This approach highlights Michael Porter’s theory of competitive advantage, which holds

that investing in unique capabilities can provide a sustainable advantage in the marketplace.

On the other hand, some experts warn that, despite these achievements, China faces
significant challenges. Dependence on foreign technologies and the need to improve the quality
of higher education are critical areas that require attention to maintain its innovative momentum
(Gonzalez Pefia, 2023). In addition, social and political pressure can influence the innovation

environment, as evidenced by recent protests against government policies (Monteros, 2022).

Finally, China’s transformation from a copycat country to a leader in innovation reflects
a paradigm shift in the global economic model, where the quality of innovation and adaptability
are essential to compete in an increasingly complex and dynamic environment (Pérez Palomino,
2023).

CONCLUSIONS

Several key aspects are discussed, such as the importance of investment in research and
development (R+D) to foster innovation. This approach has been instrumental in the growth
of Chinese companies such as Mindray Medical and CETC Technology, which have proven that
R+D can provide a sustainable competitive advantage in the market. In addition, the relevance
of collaboration and teamwork in Chinese business culture is highlighted, which translates into

an environment conducive to innovation.

Another relevant point is the application of theories such as disruptive innovation and
open innovation, which allow companies to adapt to market demands and collaborate with
other organizations to develop advanced solutions. China’s experience in digitizing industry

and using emerging technologies, such as artificial intelligence, is also presented as a role model.



Lessons in innovation and... Tardencilla

Nicaragua can learn valuable lessons from China’s digital transformation, by adopting
strategies that have proven effective in growing its digital economy. China has made remarkable
progress through significant investments in research and development (R+D), which has enabled
leading companies such as Huawei and Tencent to stand out in the global market. For Nicaragua,
it is crucial to foster a startup ecosystem that promotes collaboration between government,
industry, and universities, like the Chinese model. In addition, cultivating a culture of open
innovation and leveraging emerging technologies are strategic decisions that can drive local
development. The digitization of sectors such as manufacturing and utilities in China has
increased efficiency and transparency, which Nicaragua could replicate to improve its processes.
In summary, by implementing policies that incentivize investment in R+D, facilitate access to
technology, and promote a collaborative mindset, Nicaragua can strengthen its path toward

digital transformation and improve its competitiveness in the global context.

The digital transformation in China has had a significant impact on the personal and
professional lives of its citizens. On the personal level, digitalization has facilitated access to
essential services, such as education and healthcare, through online platforms and mobile
apps. For example, artificial intelligence is used to connect students in rural areas with “super

teachers”, thus improving the quality of education in disadvantaged regions.

In the professional sphere, digitalization has revolutionized the labor market, increased
productivity and creating new employment opportunities in emerging sectors, such as
information technology and artificial intelligence. However, it has also created challenges,
such as the automation of traditional jobs, which can lead to job losses in certain industries. As
businesses adopt digital technologies, the demand for technical skills has increased, highlighting
the need for training and continuing education. In addition, the culture of entrepreneurship in
China has flourished thanks to digitalization, with a boom in startups innovating and competing
in the global market. In short, digital transformation in China is redefining every day and
professional life, offering opportunities and challenges that require constant adaptation by the

population and institutions.
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