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Abstract

Denmark, known for its high happiness index, faces challenges associated with an aging population
and labor shortages, particularly in sectors like construction. This paper explores potential solutions
within its innovative landscape and the government's positive policy environment for Al Key
stakeholders to consider in the analysis include the immigrant and resident workforce, hiring com-
panies, government institutions, and local communities. Potential solutions include policies to at-
tract foreign immigrants and innovative strategies to address economic growth and social security.
Possible country partners and Al tools are suggested to aid in addressing labor shortages, with an
emphasis on construction workers. The proposed Al solution, an Al-powered chatbot named Ella,
aims to provide accurate in-formation to potential immigrants and streamline the immigration ap-
plication process. The implementation plan, business model, and alignment with UN Sustainable
Development Goals are outlined. The solution is expected to reduce repetitive queries, contributing
to economic growth by increasing the construction workforce. The paper concludes with a discus-
sion on the potential impact of AI on immigration services, emphasizing efficiency, data support
for policy-making, and personalized services. Future considerations include the expansion of Al
capabilities, such as voice assistance and cultural support, to enhance the overall immigration ex-
perience in Denmark.

Keywords: Denmark, Aging population, Labour shortage, Construction industry, Al-powered
chatbot, political environment

1.0 Introduction

Denmark is a sovereign country in Northern Europe and the northernmost country
in the world. It is located in northern Europe, bordered by Germany, Norway. Finland,
and Sweden. The capital of Denmark is Copenhagen.

Denmark is one of the happiest nations in the world, landing in second place. What
puts the country in this position is based on multiple factors such as GDP per capita, social
support, healthy life expectancy, freedom to make life choices, generosity, and freedom
from corruption. As a result, Denmark is a country with rich soil for growing innovation.

One of the issues currently plaguing the world, including Denmark, is aging popu-
lations. As the average age increases, GDP growth slows due to older individuals retiring
and using more government services such as pension and healthcare services (Lee & Ma-
son, 2017). As a result of declining populations, industries with many older individuals
experience labour shortages as more and more retire.
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With this information, how can Denmark remain as one of the happiest nations in the world while maintaining
their GDP growth and lifestyle?

2.0 Denmark’s Existing Problem

Denmark has been collecting data to support a multitude of initiatives to support the 17 United Nation’s Sustain-
able Development Goals (SDGs). One of the focuses is on the 8th SDG: Economic growth (Statistics Denmark, n.d.). One
of the key sectors currently experiencing an aging workforce and labour shortage is the construction sector. One of the
initiatives Denmark has already implemented is to increase the retirement age to “promote longer working lives”. How-
ever, policymakers and employers must be mindful that construction work requires manual labor, which takes a phys-
ical toll on individuals. Furthermore, employers must be aware of and avoid seeing old age as a bias when hiring, if an
older individual does choose to apply for a physical job.

3.0 Analysis

3.1 Innovations

Denmark’s Vikings were not only interested in conquests; they were great innovators 1000 years ago with the design of
long boats, the magnetic compass and portable tents. Today, Danish companies continue this tradition of innovation.

Some of the innovations Denmark is known for include:

e Green Energy and Sustainability: Denmark gas been pioneering the world in renewable energy, especially wind
energy generated by wind turbines. It has been heavily invested in wind power infrastructure and sustainable en-
ergy practices (Ministry of Foreign Affairs of Denmark, a).

e Life Sciences and Biotechnology: The biotechnology sector has been thriving with heavy investments in research
and development with multiple Danish pharma companies recognized globally (Ministry of Foreign Affairs of Den-
mark, b).

e Design and Architecture: Denmark is pioneering in architecture witch Copenhagen considered a hub for urban
planning and architecture. Also, Danish designers are well known for their contribution to the furniture and indus-
trial design (Ministry of Foreign Affairs of Denmark, c; Ministry of Foreign Affairs of Denmark, d).

e Economic Performance: Denmark has a very strong and stable economy ranking coming in at number 9 with the
GPD per country and capita. It has a well-functioning healthcare and education system (Worldometer, 2023).

e Technology and Startups: Denmark is considered a good environment for growing startups, especially in the tech-
nology fields with an increasing focus on health tech, biotech and fintech (The Innovation Fund Denmark & McKin-
sey & Company, 2019).

3.2 Technological advancements

One of the key goals Denmark is focused on is having the “public sector use of artificial intelligence to offer world-
class services” (Carraro, 2022). Furthermore, in 2021, the EU became the first government to create regulations sur-
rounding the development of Al (Berglind et. al, 2022). Denmark is invested in leveraging Al (see Figure 1) to drive
efficiencies and boost the economy. Experts believe by 2023, Al could boost Denmark’s economy by over $5 billion USD
in additional GDP (The Innovation Fund Denmark & McKinsey & Company, 2019). This would increase the overall
citizen’s life by 0.4%. There is also a growing demand for those with Al skills.
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Figure 1. Forecasted impact of Al market on GDP in percent, 2022-2030.

3.3  Challenges

Denmark's population aging trend is intensifying, with the proportion of elderly people aged 65 and over ac-
counting for about 19.4% of the total population (see Figure 2). The future growth path of universal supply is threatened
with aging populations. This could have implications for Denmark's healthcare system services, social security system,
and labour market.
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Figure 2. Percentage of people in each age group, 2013-2023.

According to Statistics Denmark, 41% of companies in the construction sector, 38% in the service sector, and 38%
in the industrial sector reported labour shortages. Some companies have had to reduce orders due to labour shortages,
which could have an impact on Denmark's economic growth (see Figure 3).
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Furthermore, with the Ukraine-Russia war, Denmark had over 100,000 immigrants in 2022 (Statistics Denmark,
n.d.). From this, it can be implied that many immigrants had many questions during the application process. It's im-
portant to develop efficiencies to ensure when immigration volume nearly doubles from previous years, that the exist-
ing processes can support the increase.

@ Danish citizenship @ Foreign citizenship

Source: Statistics Denmark, n.d.

Figure 3. Number of people immigrating to Denmark from 2012 to 2022, by citizenship.
3.4 Policy environment

Denmark's policy environment for Al is very positive. In recent years, the Danish government has strengthened
its strategic deployment and action layout in the field of artificial intelligence, aiming to promote the development of
Al and digital projects, enhance the development of social public transport, and focus on environmental resilience and
economic sustainability (The Innovation Fund Denmark & McKinsey & Company, 2019).

The Danish government has set a total budget of 200 million euros to promote the development of Al and digital
projects, hoping to enhance the development of social transport based on Al In addition, the Danish government is also
concerned about privacy, security and transparency in Al applications, hoping to set a benchmark for responsible and
ethical Al applications worldwide.

There are at least 127 Al startups in Denmark (Minevich, 2021). These companies carry out innovation and re-
search and development in the field of artificial intelligence, providing new impetus for Denmark's economic develop-
ment. Denmark has a very positive policy environment for AI with government funding, programs, and ethical con-
cerns for Al applications, as well as numerous independent organizations helping to raise awareness about sustainable
Al and digital development.

4.0 Data Analysis
4.1  Stakeholder Analysis

Immigrant Workforce:

The immigrating labour for the construction field in Denmark is required to be pro-vided with what meets their expec-
tations when it comes to opportunities. This includes, but is not limited to:
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e Immigration related paperwork and process

e The issue of official document

e Opportunity to have secure jobs

e Labour rights

e Expectation to have their different needs met such as training housing, healthcare, pension, inclusion in so-ciety,
equal rights, and services

Resident Workforce:
The already existing workforce requires their jobs to be preserved and the immigrating workforce not to compete with
their existing roles and pays, but to fill the missing gaps.

Hiring Company:
To have the right skilled workers that are legally available and hold the required skills that can meet the Danish stand-
ards and to have fair practices.

Government Institutions:

Different institutions are required to consider and integrate this immigrating work-force within their operations such
as the department of immigration, the labour sector, the national security, the health sector ... etc. to provide the Danish
society with the required workforce that will achieve their growth and development goals and to provide the immigrat-
ing force with their required rights, expectations, and services.

Local Communities:
The local community will be expecting the migrating workforce to be able to blend in the society and not to affect the
values and norms in addition to receive the expected high value service from the workforce.

4.2 Possible solutions

To solve the problem of labour shortage, policies can be adopted to attract foreign immigrants. Denmark can
develop relevant policies, such as simplifying visa procedures, providing better job opportunities and vocational train-
ing, to attract more immigrants to work in Denmark.

In response to the problem of aging, active population policies can be adopted. Denmark can formulate relevant
policies, such as encouraging childbirth, providing better elderly health care services, supporting the employment of
the elderly, etc., to ease the pressure of the aging population.

The problem of economic growth can be addressed with innovation-driven policies. Denmark can increase invest-
ment in scientific and technological innovation and research and development, encourage enterprises to carry out tech-
nological innovation and industrial upgrading, to enhance Denmark's industrial competitiveness and economic growth
potential.

To solve the problem of social security, sustainable development policies can be adopted. Denmark can in-crease
investment in the social security system, improve the level of social security, and pay attention to the sustainable devel-
opment of the social security system to protect the rights and interests of the elderly and vulnerable groups.

4.3 Possible country partners

e Kazakhstan:
Construction workers are concentrated in major cities such as Astana and Almaty. According to Statistics Kazakh-
stan, about 270,000 people were employed in the construction industry in 2019. Reference: Statis-tical Office of Ka-
zakhstan (https://www.stat.gov.kz/)

e  Uzbekistan:
Construction workers are mainly concentrated in large cities such as Tashkent and Fergana. According to the Na-
tional Bureau of Statistics of Uzbekistan, about 1.5 million people were employed in the construction industry in
2019. Reference: National Bureau of Statistics of Uzbekistan. (https://www.stat.uz/)
a. Chamber of Commerce and Industry of Uzbekistan:
The association aims to promote the economic development of Uzbekistan and strengthen cooperation between
domestic and foreign enterprises. (https://www.stat.uz/)
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b. Association of Construction Companies of Uzbekistan:
The Association focuses on the construction industry in Uzbekistan, including design, construction and material
supply. (https://www .stat.uz/)

o Kyrgyzstan:
Construction workers are mainly concentrated in major cities such as Bishkek and Osh. According to the National
Bureau of Statistics of Kyrgyzstan, about 150,000 people were employed in the construction industry in 2019. Ref-
erences: National Statistical Office of Kyrgyzstan (https://www.gks.gov.kg/)

o Tajikistan:
Construction workers are mainly concentrated in Dushanbe, Kuzhan and other big cities. According to Tajikistan's
National Bureau of Statistics, about 100,000 people were employed in the construction industry in 2019. Resources:
Tajikistan, the National Bureau of Statistics (https://www.tjstat.gov.tj/)

¢  Turkmenistan:
Construction workers are concentrated in major cities such as Ashgabat and Barkan. Accord-ing to the National
Bureau of Statistics of Turkmenistan, about 80,000 people were employed in the construction industry in 2019. Ref-
erences: Turkmenistan National Bureau of Statistics (https://www.stat.gov.tm/)

4.4 Possible Al partners and tools

The following Al tools were reviewed to ensure they satisfy the requirements of this project, including the ability
to train the Al on government-specific websites and low code platforms:

1.  UseChat (https://usechat.ai/): The costliest custom Al-powered/ChatGPT chatbot tool
2. Zapier Al Chatbot: The most cost effective AlI-powered chatbot tool

5.0 Proposed Solution
5.1  The innovative solution

The solution is to develop and launch an Al-powered chatbot (see Figure 4). To build trust and a sense of person-
ality, the chatbot will be called Ella. Ella will focus on providing users with information based on Denmark’s govern-
ment website information only. This reduces the risk of providing incorrect and/or biased information to users inter-
ested in learning more about the immigration application process. It also ensures applicants complete and submit the
right documents required for immigration. Ultimately, this solution is designed to increase Denmark’s populate and
construction labour workforce.

As with any Al tool, there is a risk of human displacement or that the Al solution will replace the work humans
are currently performing. To manage this change, it's recommended to cross-train existing agents and analysts on mon-
itoring the tool, handling escalation requests when users want to speak to an agent, and reviewing and updating article

pages.
5.2 Implementation

In order to implement this tool, the first three months would focus on developing the Al tool and connecting with
local construction association groups to begin building relationships. During the development process, it's recom-
mended to recruit some individuals who are willing to pilot the tool with an open mind. This will encourage adoption
and support prior to launching the tool.

After the first quarter, it's important to develop some digital advertising and marketing material. Furthermore,
it’s important to identify where and how key metrics will be captured and monitored. These metrics including the
number of immigrants recruited and the current value of the construction industry compared to the actual future value.

Finally, after six months, the partnerships should be more established so Denmark can successfully recruit con-
struction worker within a year of implementing this solution.


https://usechat.ai/
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Figure 4. Ella — visual prototype of immigration application assistant
5.3  Business Model

This solution is expected to reduce time spent answering repetitive, common questions. It's expected that 60-80%
of questions are repetitive (Viliavin, 2023).

5.4  Alignment with UN Sustainable Development Goals

This solution focuses on the 8t SDG: Economic growth. This solution will increase Denmark’s construction work-
force and increase overall GDP growth long term. Overall, introducing Al solutions to the public sector could increase
GDP percent by 12-15% long term (Berglind et. Al, 2022).

6.0 Conclusions & Discussions
6.1  Impact on Humanity

First, immigration assistance Al can provide more efficient and accurate immigration identification services. By
using biometric technologies such as fingerprint data, retinal scans and facial recognition, Al can identify people's vein
and blood vessel patterns, ear shape and gait, among other things, allowing for rapid and accurate identification of
migrants. At the same time, technologies such as face recognition, image recognition and video structuring trained by
Al algorithms can be used for network text, picture, video and voice content recognition, monitoring and classification,
providing auxiliary tools for various scenario-based applications of network technology, so as to effectively improve
the ability of immigrant identity recognition and give better judgment results according to relevant information.

Secondly, immigration assistance Al can provide data support and prediction for immigration policy making.
Through the analysis and mining of a large amount of data, Al can extract the characteristics and trends of relevant
immigrant groups to provide decision-making basis for policy makers. At the same time, Al can also predict and analyse
future population flows based on historical data and population migration laws, helping the government to formulate
more scientific and effective immigration policies.
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In addition, immigration assistance Al can also provide more personalized services to migrants. For example, Al
can provide immigration services more tailored to the needs of immigrants by understanding their background, lan-
guage, culture, etc., including providing language translation, cultural adaptation and other help.

6.2  Future considerations

An immigration Al assistant can influence many aspects of humanity including enhanced identification efficiency,
data-driven support and predictions, and personalized services. As technology advances, it will play a crucial role in
future immigration work. Successful implementation of Al-powered chatbot Ella opens avenues for future features,
such as:

e Provide more inclusive access including introducing Al-powered voice capabilities

¢ Provide individuals with responses to culture and language related questions to empower immigrants to feel com-
fortable when moving to Denmark

¢ Reduce friction during the onboarding process after successful application submissions

e Reduce friction during the onboarding process when joining a new construction company
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