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1. Introduction and rationale of the study on new technologies
1. It is widely accepted that technology is a major driver of economic growth, as it allows for more efficient
production. Acquisition and adoption of such technology is thus crucial for enterprises to compete and flourish.
By default, increased adoption of technology1 at firms’ level is having and will have a significant impact on
skills needs requirements and dynamics. The availability of skills to invent, develop, apply, deploy and operate
technologies such as big data, machine learning, robotics and advanced robotics, cloud computing, nano
technologies, blockchain, Artificial intelligence (AI), automation, decentralised amongst others is one of the
key enablers of technological change. Application of changing technologies, coupled with changes in working
practices and improvements in the capabilities of businesses and the skills of their workers, drive productivity
improvement and stimulate market demand.
2. At the same time, disruption caused by technology is affecting economy and society, accelerates the pace of
change. Such a rapid pace of change makes skills become obsolete. The skills sets required to produce a
product or service change as technologies and business processes change. The benefits of new technologies
for employers and workers are more when the latter is equipped with the skills to adapt to the changes. The
resilience of workers in the face of economic dislocation to adapt, is greatest when workers possess technical
and transferrable skills that enable them to benefit from new jobs opportunities, reskills and upskills to meet
new and growing skills demands.
3. This study therefore emerged from an interest in understanding the usage of new technologies by enterprises,
impact of new technologies on employment and skills requirement, and the way in which skills might be a
constraint/or not on their take-up. The findings of this study are expected to provide an insight into the use of
technologies by enterprises. The findings are also expected to guide the development of responsive skills
development programmes for leveraging new technologies by enterprises.
4. However, there is a lack of meaningful data locally on:







1

the take up of new technologies by enterprises;
factors hindering new developments (if at all);
new emerging forms of employment/skills as a consequence of adoption of the new
technologies;
the maturity level of enterprises in their use of AI related technologies requiring and associated
skills needs;
types of skills development programmes enterprises would be interested in; and
associated skills set for leveraging key enabling technologies.

Be it digital or non-digital.
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5. Most crucially, there is an urgent need for a sustained effort by players in the skills development system to
ensure that the multiple gaps in technological capabilities that separate enterprises at low and high maturity
levels are reduced. The study therefore attempts to gauge the types of jobs and the specific skill needs that
may arise as a consequence of the development and adaptation of new technologies by enterprises locally.
6. Equipped with recent data from enterprises themselves in the midst of a global/national pandemic will assist
the HRDC to activate and fulfil its role to respond to the identified challenges in a proactive manner through
collaborative projects with both public and private organisations, industry associations, Mauritius Institute of
Education (MIE) and education and training (E&T) providers.

2. The international landscape
7. Global adoption and investment in new technologies are soaring. More specifically, over the past few years,
AI has matured into a collection of powerful technologies worldwide that are delivering competitive advantage
to business across industries (Hupfer, 2020). Usage of new technologies in the workplace causes an
unprecedented transformation. Technologies such as big data analytics, cloud computing, the internet of
things, 3D printing, robotics, nanotechnology, artificial intelligence, smart sensors, blockchain and immersive
communications, automation, augmented and virtual reality are underpinning the fourth industrial revolutiona revolution defined by frontier technological breakthroughs (World Economic Forum, 2016). These rapid
changes as well as frontier technologies are presumably presented unprecedented challenges to enterprises
to keep pace.
8. Frontier technologies are those ‘that will reshape industry and communications and provide urgently needed
solutions to global challenges like climate change’ and ‘have the potential to displace existing processes’
(OECD, 2017). Many frontier technologies can be classified as General-Purpose Technologies (GPT). While
technological progress is often an incremental innovation in a specific sector or area, a GPT has the potential
to re-shape the economy and boost productivity across all sectors and industries. Frontier technologies are
defining the Fourth Industrial Revolution (4IR) and offer a multitude of opportunities to reimagine the economy,
society and environment. These technologies are also being used to provide services via digital platforms
that have spurred the creation of a ‘gig economy’.
9. These new set of technologies are reshaping production, consumption, trade, and the nature of work leading
to a digitisation of everything (Schwab, 2016), transcending both industry and country borders, on basis of
technological innovation and competitiveness. Across sectors, AI technologies offer the promise of boosting
productivity and creating new products and services. These technologies are already being applied in sectors
such as retail, manufacturing, and entertainment, and there is significant potential for further uptake, for
example in pharmaceuticals, education, and transport (The Royal Society and the British Academy, 2017).
Eventually, new technologies will apparently permeate all industries and sectors.
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10. According to Novak (2018), the ICT and financial services were the first sectors to undergo digital
transformation and they are now the leaders in terms of technology adoption. These developments are
expected to change not only business operations but also how individuals as customers interact and benefit
from these systems.
11. Amidst the accelerated arrival of the automation and augmentation of work, businesses require a fast, agile
and coherent workforce investment strategy. To meet these aspirations, it is highly likely that enterprises will
need the right mix of talent to translate business needs into solution requirements, build and deploy smart
systems. Employment is shifting from “rote and repetitive work” to roles that require more critical thinking and
other higher order cognitive skills — complex problem solving, analysis, and creative innovation. These have
implications for education and skills systems about they understand and embrace these shifts.
12. According to a recent research, integrating these new technologies into business processes and into
information and technology environments require researchers to invent new kinds of AI algorithms and
systems, software developers to architect and code AI systems, data scientists to analyse and extract
meaningful insights from data, project managers to ensure that IT projects are executed according to plan
(Hupfer, 2020). These new changing demands exert additional pressure on E&T systems to produce high
quality professionals to respond to these needs. Online courses, digital badges, and micro-credentials are
some of the recent developments that are helping enterprises cope with the demand for skilled manpower.
13. The current technological advancement in AI is being driven by improved digital connectivity, rapidly increasing
amounts of data, advanced algorithms, and leaps in processing power. While most of its development and
applications are currently happening in developed economies, AI also has incredible potential to significantly
reshape the global landscape of the developing world too (Khoury, 2020). AI is poised to reconfigure most
aspects of emerging markets; for example, finance, labour, human resource management, marketing,
advertising, business strategy, supply chain management, services, retail, and information systems (Zhilin et
al., 2021).
14. Huge potential for innovation has also been observed through corporate and startup partnerships. Through
such partnerships, corporates have the possibility to explore and shape the development of technologies and
services in a very cost-effective and time-efficient manner (Dörner and Flötotto, 2020). In addition,
partnerships with start-ups enable corporates to gain early insights into new and potentially even disruptive
technologies, thereby providing them with a competitive edge (ibid). With a view to create their position in the
emerging technology sectors, technology giants are snapping up AI startups to enhance their services (Sejuti,
2020). For instance, Google has been acquiring AI startups since 2009. Also, Microsoft, Amazon and now
Apple have been trying to expand their AI capabilities by acquiring novel startups (ibid).
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15. While the full potential of technologies available may not become clear for several more years, there are
relevant capabilities and applications emerging now that can provide a foundation for what’s coming next
(Bechtel, Briggs and Buchholz, 2020). They further highlighted that there are many prospective futures and
that organisations need to actively maintain a “matrix of maybes”—an inventory of not-ready-for-prime-time
technology prospects that may (or may never) drive widespread business impact. This process of sensing,
scouting, and scanning can help expand apertures for what is looming beyond the horizon, and for when and
by whom (ibid).
16. The widespread proliferation of new technologies has changed the ways in which employees connect,
collaborate and communicate. Organisations need to develop holistic digital workplace strategy that aligns to
the organisations working culture (Deloitte, 2011). Having a digital workforce framework provides
organisations with a tool to understand their current digital workplace and identify areas of opportunity to
support a better way of doing business. The digital workplace gives employees the tools they need to improve
their communication, collaboration and connections with each other. Implemented effectively, it also allows
organisations to mitigate common risks, adhere to their regulatory compliance mandates and ultimately realize
enhanced business value (ibid).
17. The AI Government Readiness Index 2020 report compares the current state of government AI readiness in
countries and regions across the globe (Shearer, Stirling and Pasquarell, 2020). This scoping exercise shows
that AI is already being employed in several countries and in a variety of sectors including banking, ecommerce, health, agriculture, energy, education, and industry. For example, there were at least 86 African
companies in 17 countries that were using 4IR technologies (including AI) in the agricultural sector (ibid).
Despite the different generations of technology that African countries have “leapfrogged”, they have less
capacity in relation to the size of the technology sector, the business environment and existence of a skilled
AI workforce. Building capacity to improve readiness will be an essential foundation on which implementation
can be achieved.
18. The world is now at the threshold of the Fifth Industrial Revolution (5IR). The 5IR can be summarised as the
combination of humans and machines in the workplace (Regenesys, 2020). The 5IR will see much more
advanced collaborative interactions between humans, machines, processes and systems for maximum
performance optimisation, likely to challenge E&T systems to a greater extent.
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19. Table 1 shows the usage of technologies in different sectors in the international space.
Table 1: Usage of technologies in different sectors

SN
1.

Sector
Financial services sector










2.

ICT sector








3.

Agriculture




4.

Construction






Initiatives
Use of blockchain to build a variety of platforms such as payments and trade
finance.
Robots are used in financial services sector and come in different forms, from
physical devices such as customer service robots in retail settings to software
robots that take the control of business applications (Deloitte, 2019).
Deploying AI to automate loans and insurance underwriting (ibid).
Insurers are deploying AI to assess risk in new ways, carry out underwriting, and
process claims. A large life insurer launched an AI-based “digital agent” to help
customers access claims information via natural-language queries (Tapestry
Networks, 2021).
Banks are using AI for fraud control, lending, and customer interactions (ibid).
Demand for non-equity trading algorithms serving institutional asset managers
and retail investors is expanding the prevalence of artificial intelligence in the
world’s financial markets. According to a report by Thomson Reuters, it is
estimated that algorithmic trading systems handle around 75% of the volume of
global trades worldwide and this figure is predicted to grow steadily (McGrath,
2016).
Automation, artificial intelligence, and machine learning are one of the most
advanced emerging technologies impacting the information technology sector as
a whole.
AI is commonly deployed to streamline customer communications, process digital
orders, deliver cognitive insight, and resolve customer issues (Cooper, 2020).
Advanced coding languages allow organisations to configure high-quality
websites, software programs, and mobile applications. Many modern tech
organisations are deploying big data analytics for cost reduction, improve decision
making, and market new products or services (ibid).
Business cards can use augmented reality (AR) to digitise the information on the
card. By scanning the card, a user can be presented with contact details as well
as live links for easy contact options ( Cizmeci, 2021).
Technology is significantly helping growers and farmers in several ways, including
precise forecasting, data-driven decision making, and more. Examples abound at
different stages of the agri-food value chain: farm machinery automation allows
fine-tuning of inputs and reduces demand for manual labour (OECD, 2019).
Drones are increasingly being used to perform tasks such as crop spraying,
livestock monitoring and 3D mapping (Shields, 2019).
IoT constitutes safer and more efficient ways of working. For example, carbon
footprint is being reduced within the sector, small changes such as sensors
automatically turning off unused machinery (The European Business Review,
2020).
Drones are being used to deliver supplies, reducing both waiting times and carbon
footprint by lessening delivery vehicles on roads (ibid).
Some construction companies are using 3D printing construction materials for
their small design and build projects (Riddell, 2017).
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SN
5.

Sector
Manufacturing
.





6.

Health








7.

Textile
industry

and

fashion 





8.

Logistics










Initiatives
3D printing is increasingly being used in the manufacture of rockets. The
technology is enabling engineers to innovate the design of rocket parts and
manufacture them in a shorter time frame. (Autonomous Manufacturing, 2020).
Automobile manufacturers produce virtual reality (VR) experiences that allow
people try out cars from the comfort of their homes (Ismail, 2018).
Assembling industries such as vehicle assembling use robotics to collect different
parts of vehicles and machines, which is efficient and fast (Carrasco, 2019).
Healthcare professionals are using robotics to improve surgery outcomes,
radiographers are using computers that are trained to recognise patterns in
images to identify irregularities in scans ((Australia. Department of Industry,
Innovation and Science, 2018).
Many robotic devices have been rapidly updated or repurposed for COVID-19,
enforcing safe distancing in public spaces, dispensing hand sanitizers and
more (Accenture, 2020).
Drones are also used in hospitals to deliver supplies to various floors (Ismail,
2018).
Blockchain technology has the potential to transform health care by placing the
patient at the centre of the health system and increasing the security, privacy, and
interoperability of health data. In addition to securely managing data, blockchain
has significant advantages in distributing data access, control, and ownership to
end users (Fang et al., 2020).
Innovations in the textile and fashion industry can be seen in the initial applications
of human-machine communication, such as voice-controlled weaving devices
(Iribarren, 2018).
The use of AI has served to predict fashion trends for new collections based on
market data. This provides designers opportunities to develop virtual models
based on generative design algorithms with greater precision, accuracy, and
speed UNDP, 2020).
The 3D design technology provides huge capabilities in prototyping, production
efficiency, product customisation and shorter lead time. 3D printers are being used
to create fashion items such as caps, bracelets, and dresses (ibid).
In logistics, AI is used to predict demand to allow the flexible and rapid adjustment
of inventories and the optimisation of product distribution with a view to reducing
costs and delivery times (Barleta, Pérez and Sanchez, 2019).
AI is also used in warehouse management to improve selection, quality control
and product packaging processes, which are routine tasks that account for a
considerable amount of time and cost.
Use of robotics and automation also proved to be useful given the pandemic. For
instance, logistics companies have embraced contactless operations which
includes delivery options such as parcel lockers, autonomous delivery robots and
in-app signature software.
3D printing to meet the rapid rise in demand for personal protective equipment
and ventilators (Wolf, 2020).
Wearable technologies like smart glasses and augmented reality solutions that
allow a remote expert to support on-site personnel (ibid).
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SN
9.

Sector
Retail sector








10.

Tourism





11.

Real estate



Initiatives
Retail businesses are leveraging on emerging technologies like AR/VR, IoT to
offer more convenient, engaging and personalised experiences across the entire
customer journey (Durbin, 2020).
Through AR and VR, consumers have the capabilities to project products or go
on virtual tours, all from the comfort of their home (for e.g. Ikea with AR-enabled
shopping, allowing buyers to visualise furniture in their own home before
purchase).
Consumers can view products in a 3D environment rather than browsing
webpages and rely on generic videos and images to gauge products (ibid).
Retailers are also using IoT-enabled technologies to monitor goods throughout
the entire supply chain journey. This provides retailers with increased visibility on
quality control and can closely observe location, temperature and stock of their
goods (ibid).
Hotel operators are investing in systems and technologies to personalise the
experience for guests (Aurecon Group, 2021).
Some hotels are equipped with robots to deliver any items ordered such as
toothbrushes, chargers and snacks through room service to a guest’s door.
Hotels are using smart room access systems that allow guests to unlock their
doors by simply swiping their phones across a keyless pad on the door. Other
hotels are offering a keyless experience through fingerprint-activated room entry
systems and retina scanning devices.
Tokenisation is quickly gaining traction in the real estate sector, and traditional
real estate institutions are partnering with technology providers to explore the
tokenisation of debt or equity. It facilitates the implementation and management
of fractional ownership and it simplifies the matter of ownership transfer and
settlement. This model has already been adopted in Hong Kong (Liquefy, 2020)
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3. The local landscape
20. According to Statistics Mauritius, growth rate in the ICT sector was 5.1% in 2019 compared to 5.3% in 2018
(Statistics Mauritius, 2020)2. Yet based on literature about the networked global landscape, it is believed the
potential of these technologies to economic growth via contribution to productivity is immense.
Mauritius’ position in the comparative space
21. The Human Capital Index (HCI) 2020 report by the World Bank highlighted that Mauritius scored a value of
6.2 in both 2018 and 2020. Between 2010 and 2020, the HCI value for Mauritius increased from 0.60 to 0.62
(World Bank, 2021).
22. Mauritius’ Human Development Index (HDI) value for 2019 was 0.804 which puts the country in the very high
human development category positioning it at 66 out of 189 countries and territories (Conceição, 2020).
Between 1990 and 2019, Mauritius’ HDI value increased from 0.624 to 0.804.
23. Mauritius was ranked 52nd amongst 131 economies featured in the Global Innovation Index (GII) 2020. This
position has improved as compared to year 2019 (82nd). Global Research and Development (R&D)
companies \and QS university ranking, market sophistication and knowledge & technology outputs are
amongst the weaknesses of the country that need improvement. Figures 1 and 2 show Mauritius positioning
in the comparative space and Mauritius’s scores in the seven GII pillars. Mauritius scores below average for
its income group in two pillars: Business sophistication and Knowledge & technology outputs.

Index Value

Figure 1: Mauritius positioning in the comparative space
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Figure 2: Mauritius’s scores in the seven GII pillars
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24. The Government AI Readiness Index provides an overall estimate for how prepared each country’s national
government is for implementing AI in public service delivery. The Index highlights which countries have some
way to go before they are ready for the AI revolution, and identifies possible areas of improvement, regardless
of ranking (Stirling, Miller and Martinho-Truswell, 2017). According to AI Government Readiness Index 2020
report, in 2019, African countries scored low on AI readiness as measured by the 2020 Government AI
Readiness Index. The highest-ranked African country (Mauritius) was in 45th position globally and obtained a
score of 53.864, with the other top four countries in the region being South Africa (59th), Seychelles (68th),
Kenya (71st) and Rwanda (87th).
25. While technological skills are the highest in demand, there is currently a shortage of workers with these skill
sets (HRDC, 2018). The education and training systems are beset with traditional courses, methods and types
of skills/ways skills are produced from pre(primary) to tertiary and beyond. The availability of skilled human
resources to be able to join these sectors remains a daunting challenge more so because of declining interest
in STEM subjects among students (ibid). As at date, there is no specific strategy for Mauritius to propel
students towards STEM subjects or for integrating computational thinking (CT) across the curriculum at
primary and secondary level.
Incubators
26. The National SME Incubator Scheme (NSIS) is one of the key schemes of the Mauritius Research and
Innovation Council (MRIC) aiming at promoting initiation and development of innovative start-ups facilitated
by a network of Private Sector-led accredited business incubators. The NSIS has been in operation since
December 2017, has incubated 181 projects, and graduated 13 start-ups as of January 2021 (MRIC, 2021). It
is expected that these incubators will be precursors to use and deployment of new technologies in the island.
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HRDC initiatives
27. The Government Programme 2020-2024 emphasises that, “Government will ensure that the country has an
adequate workforce with the new skills required to drive the future economy”. The Mauritius Artificial
Intelligence Strategy published by the Ministry of ICT highlights the lack of professionals in this area and the
need to build local capacity. The strategy also stipulates that a lack of skilled professionals who can build,
maintain these technologies and direct a company’s AI agenda prominently hampers progress and continues
to be a major impediment for businesses around the world (Mauritius Artificial Intelligence Strategy, 2018).
Such shortages are highly likely to impede the growth of enterprises and their capacity to innovate.
28. The HRDC runs schemes and programmes to be able to curb this skills deficit and a few masters’ courses are
ongoing under the Graduate Training for Employment Scheme3. Through the schemes, enterprises partner
with local universities and other institutions to attract more young professionals with technical skill sets and
experience (HRDC, 2018). Other schemes such as the NSDP and NTRS aim at (re)skilling unemployment
people towards employment.
Sectoral committee – driven by PPP philosophy
29. Driven by the private sector, the functions of the HRDC Sectoral Committees are primarily to assist in:
(i)

identifying and forecasting skills needs for respective sectors

(ii)

the mounting and implementation of skills development projects in their respective sectors; and

(iii)

assessing the relevance of skills development projects for the sector and make appropriate
recommendations to Council.

It also advises the Council on emerging economic trends and relevant training needs in their respective sector
and on policies and strategies for skills development for the sector. Skills development projects are considered
at this level and implemented by the R&P Division of the HRDC. Projects under the Sectoral Skills
Development Scheme (SSDS) are also considered by the Committees for their respective sectors.
30. Under the Skills Development Support for AI4, a master’s course in AI is ongoing for working professionals for
them to apply their acquired knowledge in AI at their workplace. It is noted that there has been a high interest
from enterprises to participate in the master’s course that demonstrates the (potential) absorption of new
technologies by enterprises. Other projects that were approved under this scheme are Azure certifications and
training in Artificial Intelligence, Blockchain and Machine learning.

3

The Graduate Training for Employment Scheme (GTES) is a measure established by Government in 2016 to train unemployed graduates in skills which
are in high demand. The course and industrial placement duration range between 3 and 12 months. The collaborative nature of the programme contributes
both towards skilling unemployed graduates through customised demand-driven training.
4

The “skills development support programme for AI” was established by the HRDC to proactively respond to the skills needs of the industry. The umbrella
programme comprises a wide spectrum of instruments supporting skills development initiatives ranging from projects to expose university students to the
new technologies to smoothen their entrance in the place of work, upgrading skills of professionals to deepen their specialist-level competencies, through
selected courses, scholarships to follow university AI undergraduate and post-graduate degrees; industry-driven projects by industry associations to start
building human capital in AI, conduct train-the-trainer programmes to build capacity at local universities as a basis to promote mainstreaming AI (HRDC,
2021).
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31. FinTech is a global phenomenon which is disrupting and changing the worldwide financial landscape.
Mauritius has shown commitment to harness the benefits of the FinTech revolution the more so that there is
potential for making of Mauritius a Fintech Hub for Africa. The Mauritius Africa FinTech Hub (MAFH) is a
platform for entrepreneurs, corporations, governments, tech experts, investors, financial service providers,
universities and research institutions to collaborate to build cutting-edge solutions for the emerging African
market (Mauritius Africa FinTech Hub, 2021). The Economic Development Board (EDB) issues Regulatory
Sandbox Licenses (RSL) to FinTech companies for their innovative projects in Mauritius. The RSL offers the
possibility for an investor to conduct a business activity for which there exists no legal framework, or adequate
provisions under existing local legislation, within an enabling environment in Mauritius (EDB, 2020).
Training levy
32. Under the levy grant scheme, the HRDC provides training incentives to employers to develop their human
resources through training. Under this scheme, employers can recover up to 75% of course fees depending
on previous year levy paid (HRDC, 2021).
33. As from April 2021, employers contributing to the training levy can benefit from the refund of cost of e-learning
licenses. Around 3% of total grant disbursed in financial year 2019/20 is ascribed to courses related to
technology (non-basic ICT). This incentive is expected to encourage employees to upskill themselves at their
own pace and space and also to have access to a multiplicity of online courses that are not available locally.
However, lack of local labs to conduct research on new technologies and hands-on practice supported by
professionals remains a challenge.
Foreign investment scheme –a co-funding philosophy
34. The HRDC in collaboration with the EDB has established the Skills Development Support Scheme for Foreign
Direct Investment (SDSS for FDI) to support foreign investors in the training of their newly recruited employees
to align their skills requirements. The availability of necessary skills is one of the determining factors in the
foreign investment decision-making process (ibid). The SDSS for FDI aims at creating a more agile and
targeted skills development response to foreign investment.
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4. Objectives of the study new technologies
35. The Human Resource Development Council that operates under the aegis of the Ministry of Labour, Human
Resource Development and Training (MLHRDT) has conducted a study to gauge the skills needs of
enterprises on the use of new technologies underpinning the fourth industrial revolution such as automation,
cloud computing, internet of things, Nano technologies.
36. This study is expected to provide pointers to the HRDC and other actors of the skills development system to
proactively respond to the needs of enterprises through the development of skills development initiatives not
limited to:
(i) mount relevant courses/programmes;
(ii) enhance the levy grant scheme;
(iii) train of academics/trainers;
(iv) review/design curriculum; and
(v) develop associated skills that would be required in their usage.
5. Methodological approach
37. An exploratory review to better understand the usage of new technologies amongst enterprises revealed that
predominantly the ICT and financial sectors are the heavy users of new technologies.
38. In this light, a purposive sampling was used to maximise the value of data by gathering data rich enough to
uncover conceptual relationships. Purposeful sampling is a technique widely used in qualitative research for
the identification and selection of information-rich cases for the most effective use of limited resources (Patton,
2002). This involves identifying and deliberately selecting enterprises that are especially knowledgeable about
or experienced with usage of new technologies (Cresswell and Clark, 2011). It was expected that these
enterprises would provide important insight into the use of new technologies to fulfil the aim of this study.
39. Large enterprises are more likely to be adopters of technologies compared to smaller businesses. This is
because they have the potential to benefit most from adoption due to their larger economies of scale and
potential return on investment (European Union, 2020). Therefore, the sample frame comprised enterprises
with 10 or more employees in the ICT and Financial sectors that avail themselves of the online HRDC levy.
The total number of enterprises that met these criteria was 330.
Survey instrument: structured questionnaire
40. A structured questionnaire was designed for primary data collection, through an online survey using Survey
Monkey software. The questionnaire contained a suite of questions about use of new technologies, new
emerging forms of employment and future skills needs. It consisted of four main sections namely:
i.

New technologies being used/prospectively to be used;

ii.

Skills needs;

iii.

Information on maturity in AI use; and

iv.

Information on enterprise.
17

Piloting the instrument
41. According to Chaudhary and Israel (2018), it is considered best to pre-test questionnaire on a group of
potential enterprises. Pre-testing determines whether the questions are reliable and valid for meeting the
objectives of the research. The pilot test was carried out after the initial questionnaire with three enterprises
in the ICT sector to check for ambiguity and clarity of questions. The survey took between 15 to 20 minutes to
complete. The questionnaire was adjusted following feedback.
Data collection and survey administration
42. The link to the survey and information on the study were uploaded on the HRDC website. Enterprises were
also invited by email to fill in the online survey. The support of industry associations was sought to reach out
to their member enterprises. Follow up emails were sent followed by phone calls.
43. The survey was launched on 19 March 2021. Data collection ended on 17 May 2021 following which data
cleaning ensued.
44. Data were also collected from secondary sources. Information about training was taken from the levy database
and turnover of participating enterprises were obtained from registrar of companies
Response rate
45. Out of the 330 enterprises, 114 enterprises (an equal share of enterprises in the ICT and financial sectors)
fully completed the questionnaires. These were used for data analysis.
46. The questionnaire was mainly filled up by employees of enterprises either at the professional or managerial
level.
Analysis of data
47. The data were compiled and categorised. Statistical analysis were carried out using the Statistical Package
for Social Sciences (SPSS) 18.0 and Microsoft Excel. Data was also cross tabulated for more in-depth analysis
and insight.
48. Most data used in this report are rounded to the nearest whole percentage which might lead to figures in tables
or charts not adding up exactly to 100%.
49. Indices were developed to better present aggregate data which also helped discover interesting patterns and
deduce actionable insights. Indices generally provided a comprehensive picture of where and how enterprises
are making and expanding usage of new technologies in their respective enterprise.
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50. Given that level of technology usage varies across enterprises, participating enterprises were classified into
two categories: ‘high-technologies’ usage and ‘other-than-high-technologies’ usage. This categorisation
assisted in estimating relationships at enterprise level related to their relative usage of technologies within
workflows. This categorisation has been used as a function of a set of key predictors to assess their impact to
determine the level of technology usage.


‘High-technologies’ comprises the following bundle of technologies: artificial intelligence, machine
learning, robotics and advanced robotics, advanced manufacturing, 3D printing, blockchain, automation,
virtual reality/ augmented reality and big data analytics.



‘Other-than-high-technologies’ comprises mobile Internet and cloud technology, marketing platforms
(digital media, advertising platforms) and social media (social networking and collaboration platforms).

Ethical considerations
51. Participants were assured that all information, comments and opinion will remain strictly confidential and
reported only in an anonymous and aggregate manner.
Limitations
52. A caveat that can be observed in the study is the sample frame. Enterprises with less than 10 employees have
not been included which could have provided more insights into the use of new technologies. Targeting ICT
and financial sectors was a deliberate choice so as a have a first apercu of use of new technologies as an
exploratory study rather than a quantitative approach. Such information can be captured when the HRDC
conducts its regular systematic study on skills where the sample frame is enlarged and stratified towards a
representative sample.
6. Findings of the study
6.1 Profile of participating enterprises
53. Figure 3 shows the sectoral split of the enterprises that participated in the study. Majority of the enterprises
(36%) operate in the financial sector followed by 32% from the ICT sector.
Figure 3: Percentage of enterprises by sector of activity
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54. To be able to locate the enterprises’ governance with regard to local projects to be/deployed, they were asked
whether they form part of a group or function as stand-alone. Around two-third of the participating enterprises
(62%) reported to be part of a group while one third (38%) operate as stand-alone enterprises.
Number of employees in participating enterprises
55. 32% of the enterprises employed between 10-49 employees. Another 32% employed more than 500
employees. 12% of enterprises comprised 100-499 employees and 10% of the enterprises comprised less
than 10 employees. Overall, 44% of enterprises employed more than 100 employees. Figure 4 shows the
breakdown of the number of employees in the participating enterprises.
Figure 4: Percentage of employees in the participating enterprises
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Turnover of enterprises
56. The visual below shows that the distribution of the enterprises with respect to their turnover. As shown at figure
5, one third of the enterprises reported a turnover of less than Rs10m and classified as small. 21% reported a
turnover between Rs10m and Rs50m. 14% reported a turnover between Rs50m and Rs100m.
Figure 5: Turnover of enterprises
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6.2 Current and future use of new technologies
57. The participating enterprises reported to be using a wide range of technologies such as artificial intelligence,
machine learning, robotics, social media platforms in the production of goods and services but to different
extents. 48% are using all the technologies5 listed in the questionnaire. 50% are not using all technologies but
a selected few. The remaining 2% are not using any new technologies at all.
58. Out of those who are using all the new technologies, 43% are currently using them to a great extent whilst
57% are currently using them to a moderate extent (Figure 6).
Figure 6: Usage of new technologies
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59. Besides the technologies already in use, the survey also attempted to gauge enterprises’ likelihood to
introduce other new technologies in the next 3 years. 44% reported that it is very likely that they would
introduce other technologies into their production systems in the coming three years. Major growth appears to
occur amongst enterprises that plan to use AI, Machine learning, robotics and blockchain.
60. As explained at section 5 in the methodological approach section of this report, new technologies are
categorised as ‘high-technologies’ and ‘other-than-high-technologies’. As can be noted, ‘high-technologies’,
usage is still relatively low. It is expected that there will be an uptake in usage of ‘high-technologies’ in general.
For most technologies, a sizeable proportion of enterprises have plans to use specific technologies in the next
three years as compared to the current levels of usage (figure 7). For instance, the intensity of usage of AI
shows encouraging signs with 49 enterprises currently using AI and the vast majority of whom will continue to
use AI or use it even more in the next three years (89 enterprises).

5

Artificial Intelligence, Machine learning, Robotics and advanced robotics, Advanced manufacturing, 3D printing, Blockchain,
Automation, Virtual reality/ augmented reality, Mobile Internet and cloud technology, Marketing platforms (digital media,
advertising platforms), Social media (social networking and collaboration platforms), Big data analytics
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Figure 7: Current and future use of technologies
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61. Out of the 29 enterprises that are currently not using ‘high-technologies’, 17 of them reported that they will use
big data analytics in the next three years. Figure 8 provides additional details.
Figure 8: Enterprises planning to use new ‘high-technologies’ out of those not currently using ‘high-technologies’

n=29
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62. Enterprises provided multiple reasons for using new technologies. As shown at figure 9, the most important
reasons reported by enterprises for currently introducing new technologies are to increase productivity (53%)
and to improve their quality of goods and services (20%).
Figure 9: Percentage of enterprises that ranked the reasons as ‘most important’ for introducing new technologies
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63. Majority of the enterprises (62%) reported that these technologies have not been introduced in their enterprise
as they are not relevant to their businesses. It has been found that reasons such as reducing the overall cost
at the enterprise, keeping up to date with new developments and improving quality of goods and services are
less likely to influence their decision to introduce new technologies within their enterprise.
Figure 10: Percentage of enterprises that ranked the reasons as ‘most important’ for not introducing the technologies
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6.3 Engagement of enterprises in prospecting new technologies
64. The study attempted to understand the future planning of enterprises regarding usage of new technologies.
Information was sought on their prospecting outlook. Enterprises were found to conduct prospecting exercises
to a minimum extent. One third of the participating enterprises claimed a dedicated staff has been assigned
to explore external ideas for new or changed products, processes or services and that this task forms part of
responsibilities of general staff.
65. In terms of exploring new technological developments, 38% have claimed to have assigned a staff dedicated
to this task. 37% of enterprises have assigned this task as part of responsibilities of staff whereas a majority
of 35% have demonstrated a lack of engagement in this activity. Figure 11 shows the engagement of
enterprises in prospecting new technologies.
Figure 11: Number of enterprises engaged in prospecting new technologies
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66. The study also attempted to gauge enterprises future skills requirements to use the new technologies. In
general, a degree in computer science is a pre-requisite for someone to acquire more in-depth knowledge in
specialised areas. As such, this following set of highly specialised skills would layer on the solid IT base (a
degree in ICT and a few years of working experience):













Data analytics
Statistical awareness
AI & AI related application programming)
Machine learning
In depth statistics
Cloud certifications
Python Azure certifications
Solid Mathematical and Algorithms Knowledge
DevOps certifications
Java
Angular
Tensorflow

67. A cross-tabulation was conducted with a view to map out the most sought skills required by enterprises using
‘high-technologies’ and ‘other-than-high-technologies’. A high majority (99%) of enterprises using ‘hightechnologies’ found that data analytics would be useful followed by 95% of enterprises who reported that
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machine learning will be very and moderately useful. As for enterprises using ‘other-than-high-technologies’,
statistical awareness (79%) and data analytics (70%) were reported to be very and moderately useful. Tables
2 and 3 present the summary of the results. The complete cross-tabulation of skills/capacity is at Annex 1.
Table 2: Percentage of enterprises’ using ‘high-technologies’ and skills/capacity cross tabulation
Skills/capacity

1.
2.
3.
4.
5.
6.
7.
8.

Ranked in terms of
most useful (% of
enterprises)6
98.8
95.1
95.1
92.6
90.1
88.9
88.9
57.9

Data Analytics
Computer science
Machine learning
In-depth statistics
Statistical awareness
AI and AI related
Cloud
Solid Mathematical and Algorithm

Table 3: Percentage of enterprises’ having ‘other-than-high-technologies’ usage and skills/capacity cross tabulation
Skills/capacity

1.
2.
3.
4.

Statistical awareness
Computer science
Data Analytics
In-depth statistics

5.

Cloud

Ranked in terms of
most useful (% of
enterprises)
78.8
72.7
69.7
69.7
69.7

68. Figure 12 provides a comparative analysis of the usefulness of skills for enterprises using ‘high-technologies’
and ‘other-than-high-technologies’ respectively. As it can be observed, data analytics is the most demanded
skills by enterprises using ‘high-technologies’ as compared to enterprises using ‘other-than-high technologies’.

Number of enterprises

Figure 12: Usefulness of skills per category of enterprises

90
80
70
60
50
40
30
20
10
0

80

77

23

77

75

24

73

23

72

26
16

14

Data
Analytics

Computer
science

Machine
learning

Indepth
statistics

72

Statistical
awareness

AI and AI
related

67

23
15

Cloud

Solid
Mathematical
and
Algorithm

Skills required by enterprises
'High-technologies'

'Other-than-high technologies'

6

Since the significance level are below 0.05 for all, it can be concluded that there is a statistically significant relationship
between the variables “skills/capacity” and “level of technology usage”.
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69. The study also attempted to gain insight into the potential impact of the introduction of new technologies in the
enterprise. 77% of enterprises reported that introduction of new technologies will lead to training of existing
employees. 76% informed that the new developments will lead to recruitment of additional staff possessing
new skills. More than 50% of enterprises intend to bring in foreign experts to enable transfer of skills to
employees most probably because of lack of specialised skills in the local labour market.
Figure 13: Potential impact for the introduction of new technologies at enterprise

n=100
70. A cross tab was produced to bring further insights on the likely impact of the introduction of other (new)
technologies on the enterprise in the next three years. Enterprises using both ‘high-technologies’ and ‘otherthan-high technologies’ reported that the introduction of other (new) technologies will mainly lead to:
(i)

recruitment of staff with new skills in addition to existing staff;

(ii)

training of existing employees; and

(iii)

bringing in outside experts to transfer skills to employees.

The detailed results are at table 4.
Table 4: Crosstab: Impact of introduction of (other) new technologies on the enterprise

Introduction of (other)
new technologies into
your production systems
In the next three years

Artificial Intelligence
Machine learning
Robotics and advanced
robotics
Advanced manufacturing
3D printing
Blockchain
Automation
Virtual reality/ augmented
reality

Will the introduction of new technologies lead to (number of enterprises)
Recruitment Recruitment
Bringing in
Training of
Indication of Outsourcing of
of staff with of staff with
outside
existing
gap in skills some business
new skills to new skills in
experts to
employees
in the
functions
replace
addition to
transfer
enterprise
existing
existing
skills to
staff
staff
employees
Likely Not Likely Not Likely Not Likely Not Likely Not
Likely Not all
all
all
all
all
all
likely
likely
likely
likely
likely
likely
11
2
56
18
41
13
59
18
13
6
24
4
11
2
48
26
36
18
52
25
13
6
23
5
8
5
39
35
28
26
38
39
9
10
16
12
2
5
8
12
8

11
8
5
1
5

13
20
40
53
42

61
54
34
21
32

10
14
30
44
30

26

44
40
24
100
24

18
24
37
55
41

59
53
40
22
36

6
10
11
15
12

13
9
8
4
7

3
6
17
22
13

25
22
11
6
15

Introduction of (other)
new technologies into
your production systems
In the next three years

Mobile Internet and cloud
technology
Marketing platforms (digital
media, advertising
platforms)
Social media (social
networking and
collaboration platforms)
Big data analytics

Will the introduction of new technologies lead to (number of enterprises)
Recruitment Recruitment
Bringing in
Training of
Indication of Outsourcing of
of staff with of staff with
outside
existing
gap in skills some business
new skills to new skills in
experts to
employees
in the
functions
replace
addition to
transfer
enterprise
existing
existing
skills to
staff
staff
employees
Likely Not Likely Not Likely Not Likely Not Likely Not
Likely Not all
all
all
all
all
all
likely
likely
likely
likely
likely
likely
13
0
71
3
51
3
72
5
18
1
27
1
12

1

68

6

50

4

70

7

18

1
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6

50

4
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7
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1

18

1
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2
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9
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15

16
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71. Enterprises were also asked whether they partner with AI start-ups. Out of the 41 enterprises that answered
this question, only 20 of them collaborate with start-ups. A majority of the enterprises (15) work with foreign
partners. 8 partnered with local startups whilst 2 collaborated with freelancers (figure 14). The fact that most
enterprises are looking outward to the external market to build their AI expertise signals a lack of local
capability and expertise in these specialised areas.
Figure 14: Number of enterprises collaborating with startups on AI related projects
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72. Crosstabulations were produced to gain more insight into the sector of activity and turnover of the 20
enterprises that collaborate with AI start-up:


6 of them operate in the ICT sector and other services sectors followed by 5 which operate in the
financial services sector. The remaining 3 enterprises operate in other sectors such as transport and
storage, real estate activities and accommodation and food service activities.



12 of them have a turnover of more than Rs100m. One of them reported a turnover between Rs50Rs100m. 4 enterprises had a turnover between Rs10m-Rs50m whilst 3 enterprises recorded a
turnover of less than Rs10m. The results of cross-tabulation are at annex 2.

73. The survey also attempted to gauge enterprises’ views on their collaboration with research unit/institution/AI
Lab for AI-related projects. Out of 41 enterprises which answered this question, only 20 collaborate with
research unit/institution/AI Lab for AI-related projects. As depicted at figure 15, 10 enterprises collaborate with
foreign institutions whilst 9 work with local ones. 1 enterprise partnered with university labs.
Figure 15: Percentage of enterprises that collaborate with research unit/institution/AI Lab for AI-related projects
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74. 16 out of the 20 enterprises provided data both on their sector of activity and turnover. To dig deeper into the
characteristics of 20 enterprises which collaborate with research unit/institution/AI Lab for AI-related projects,
crosstabs were worked out across their sector of activity and turnover. The results are presented at annex 3.


7 operate in the ICT sector followed by 4 in the financial services sector, 3 enterprises function in
other services sector while one enterprise operates in the real estate and one in the professional
services sectors.



Regarding the turnover of the enterprises, 11 reported a turnover of more than Rs100m. 1 enterprise
had a turnover between Rs50 toRs100m whilst 4 enterprises reported a turnover between Rs10 to
Rs50m. None of them had a turnover below Rs10m. It can be noted that enterprises with higher
turnover are more likely to collaborate with external parties.
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6.4 Skills development
75. The enterprises indicated a strong focus on training of their existing staff to augment their capabilities on the
new technologies in addition to recruitment of new staff. The modes of training vary for the 100 enterprises
that answered this question (Figure 16).


67% opted for on-the-job training through development projects to train employees to use technologies
at their place of work and to deploy these solutions;



66% preferred online courses; and



58% favoured coaching by internal staff to upskill their staff to deploy solutions.
Figure 16: Percentage of enterprises preferred mode of training existing staff

Preferred mode of training
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On the job training through development
projects

67
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Coaching by internal experienced staff
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76. Data of 57 enterprises was compared with the levy grant scheme data available at the HRDC for the financial
years 2019/20. Around Rs62m were disbursed in training of their employees. Employees of the 57 enterprises
were trained mainly in the following course categories:














Soft Skills Training including communication
Specific technical skills that are specialised to the sector of operation
Leadership / Management /supervisory
General conferences/seminars
Professional training (e.g. ACCA, ICSA, ...)
Interpersonal skills including teamwork
Safety training
Compliance including legal aspects
Languages training
Marketing or sales training (e.g. customer experience, product knowledge)
Basic ICT
Quality Training
Technology Training
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77. When asked about the skills level that is required to promote the usage of such technologies, professional
certifications have been rated the highest score with 69% of enterprises. Enterprises also reported the need
for talent with degree/diploma level (60%) and staff with Masters’ course related to these technologies (50%).
Few enterprises opted for short courses (figure 17 refers).
Figure 17: Skills level required to promote adoption of new technologies
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n=101
78. More than half of the enterprises are aware of externally available training either locally, overseas or through
HRDC Skills development schemes.
79. Table 5 provides insights into the skills level that will be required by enterprises with the introduction of (other)
new technologies in the next three years. It is noted, enterprises using ‘high-technologies’ have a preference
for professional certifications, degree/diploma level and Masters course related to these technologies. A
similar pattern is noted for those using ‘other-than-high technologies’. For instance, 52 and 47 enterprises
reported that they would require people having professional certification in Artificial Intelligence and machine
learning respectively.
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Table 5: Skills level that will be required with the Introduction of (other) new technologies

Introduction of (other) new
technologies into your
production systems In the
next three years

Artificial Intelligence
Machine learning
Robotics and advanced
robotics
Advanced manufacturing
3D printing
Blockchain
Automation
Virtual reality/ augmented
reality
Mobile Internet and cloud
technology
Marketing platforms (digital
media, advertising platforms)
Social media (social
networking and collaboration
platforms)
Big data analytics

Skills level is required to promote the adoption and use of such technologies in
your enterprise (number of enterprises)
Degree/diploma
Masters
Professional
Short
Online
level
course related
certifications
courses
courses from
to these
learning
technologies
platforms
Likely
Not all
Likely
Not
Likely
Not Likely Not Likely Not
likely
all
all
all
all
likely
likely
likely
likely
49
10
37
14
52
17
25
7
31
12
42
17
37
14
47
22
21
11
26
17
34
25
26
25
36
33
15
17
20
23
13
17
31
46
35

46
42
28
13
24

10
10
31
37
23

41
41
20
14
28

14
18
40
54
40

55
51
29
15
29

9
10
16
23
17

23
22
16
9
15

10
12
22
33
22

33
31
21
10
21

56

3

49

2

66

3

30

2

41

2

55

4

46

5

63

6

30

2

39

4

53

6

45

6

63

6

30

2

39

4

49

10

43

8

56

13

27

5

36
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6.5 New emerging forms of employment
80. New forms of employment in the enterprises will emerge in the next three years as follows:






3% of enterprises are looking to recruit between 50 and 99 employees.
3% of enterprises would require 500 & more employees
8% of enterprises informed that they will need 100-499 employees.
Some 28% estimated that they will require between 10 and 49 employees.
Around 59% of enterprises will need less than 10 employees.

It is likely that a majority of enterprises (87%) will require less than 50 employees in their enterprises in the use of
new technologies. Figure 18 provides more details.
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Figure 18: Percentage of new employment in new technologies in the enterprise

n=102 (Note: the figure is not to scale)

81. Figure 19 brings the lens closer to new employment opportunities in enterprises using ‘high-technologies’ and
‘other-than-high-technologies’.
Of the 102 enterprises that answered this question, 70 enterprises using ‘high-technologies’ reported that new
employment will be created.


Majority of enterprises using both ‘high-technologies’ and ‘other-than-high-technologies’ will require
less than 50 new employees in the next three years.



36 enterprises having ‘high-technologies’ usage will need less than 10 employees. 3 enterprises will
require more than 500 employees.



Conversely, 22 enterprises using ‘other-than-high-technologies’ will need less than 10 employees
and none will need more than 500 employees. The complete cross tabulation result is at Annex 4.
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Figure 19: Number of new employments in ‘high-technologies’ and ‘other-than-high-technologies’ categories
‘High-technologies’

‘Other-than-high-technologies’

n=102 (Note:
figure is not up
scale)

the
to

6.6 Prospective employment as a consequence of new technologies
82. The survey questionnaire attempted to gauge the perception of enterprises with regard to the number of new
employments that would be created at enterprise level and sectoral level. On an average, the 114 participating
enterprises would recruit additional 500 new employees in technical areas at enterprise level. The enterprises
estimated that the impact of new technologies would lead to 5,000 new jobs generated at the sectoral level in
the next 2-3 years. Given that the ICT and financial sectors appear to be ahead in the usage of new
technologies, it could be that the figure of 5,000 could represent new employment at the national level.
83. In the next three years, the enterprises are more likely to make in-depth use of the same technology that they
are currently using. It is therefore expected that a significant number of additional jobs generated will be related
to developing and deploying the same technologies. The survey findings suggest that the most promising
jobs required in the next three years would be primarily in the occupational group ‘Professional’. These jobs
include:





















Software Developer/Engineer
Software engineer- Crypto currency
Java Programmer
Robotic Process Automation Developer
Cloud System Administrator
Business Intelligence Developer
Business Intelligence Analyst
Mobile App Developer
Machine Learning Engineer
C++ Developer
Data Analyst
Data scientist
Data miner/scientist
AI specialist/ AI architect/ AI Developer
Cybersecurity analyst
Web Developer
Machine Learning Engineer
IoT developer
Chatbot Developer
SEO Expert – search engine optimisation
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Graphic Designer
Digital marketer
UX designer
Computer vision engineer
Blockchain Developer
AI Project leader

6.7 AI Maturity level of enterprises
84. Survey respondents using AI in their enterprises were requested to answer a set of questions that assisted to
calculate their AI maturity level. 35 enterprises responded to questions. By extension, this could imply that 79
of the enterprises are at stage 0 in AI usage.
85. In order to understand the opportunities and challenges enterprises face in adopting AI, their level of maturity
was measured using an indexing model adapted from Deloitte Insights. A series of sub questions from the
questionnaire were used to develop this index. The questions were categorised according to three groups
reflecting the AI maturity as per Table 6 (Deloitte Insights, 2019). The answers for these questions were
assigned scores and enterprises were categorised as Starters (Level 1), Skilled (Level 2) and Seasoned (Level
3).
Table 6: Deloitte’s State of AI in the Enterprise index

Level of Maturity

Description

Level 1 - ‘Starters’

They are aware of AI but have not yet developed solid proficiency in building, integrating, and
managing AI solutions.

Level 2 – ‘Skilled’

They have generally launched multiple AI production systems but not as much as the Seasoned.
They lag behind on their number of AI implementations, AI expertise, or both.

Level 3 - ‘Seasoned’

The most experienced AI early adopters which at the leading edge of AI adoption maturity. These
enterprises have undertaken a large number of AI production deployments, developed a high
level of AI expertise, identification of use cases, integrating AI into the business processes, and
hiring and managing AI technical staff.

Source: Deloitte Insights, 2019
86. The AI maturity level of the 35 enterprises is described as follows and also depicted at figure 20:


23% of the enterprises can be classified as ‘Starters’. These enterprises are apparently thinking of
adopting AI but appear to be only exploring ideas without any solid proficiency in building, integrating, and
managing AI solutions.



40% are the ‘Skilled’ adopters who are currently envisaging a rethinking of the present business model
and appear to be at the stage of proof of concepts. They have not yet deployed AI applications, but could
be testing solutions and trying to build capability.



38% are at ‘Seasoned’ adopters stage meaning that they have undertaken a number of AI production
deployments and have started creating value out of AI usage.
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Figure 20: Perception of maturity levels of enterprises
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87. In a nutshell, most of the respondents have taken at least a few tentative steps down the road towards use of
AI, but these were often pilots or proofs-of-concept, rather than anything more substantial. The practicalities
of deciding where to invest have not yet been worked out even if there were projects in the pipeline. Few have
embraced AI wholeheartedly and made it a key part of their organisational strategy.
[

88. The survey delved into more detail to investigate the patterns of enterprises positioned at different levels of AI
maturity mainly in terms of




their mode of training
skills level required to promote its adoption
jobs and skills in demand amongst others.

89. The findings show that enterprises at Level 1 in their AI maturity journey have recourse to professional
certifications and online courses from learning platforms. They are also looking for talent with degree/diploma
level.
90. The survey findings also illustrate that enterprises are investing in continuous training of their employees to
equip them with the skills required to fully leverage the opportunity offered by AI. Majority of enterprises at
Level 1 prefer the following modes of training:





On-the-job training through development projects (3 enterprises);
Intensive courses (3 enterprises);
online courses (3 enterprises); and
coaching by internal experienced staff (3 enterprises).

91. Majority of enterprises (13) at maturity Level 2 chose to leverage online courses. 11 of the enterprises find
coaching and on the job training by internal experienced staff a way to acquire new/upgrade skills. They also
opted for live-online courses (10) by foreign trainers and intensive courses (9) as part of their training agenda.
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92. These findings reveal that enterprises are tapping more on internal pool of talent and are less likely to look to
the external training providers to build their expertise.
93. The 15 enterprises pitched at Level 2 follow a similar pattern as those at Level 1 except that they have shown
a proclivity towards master courses. This tendency signals their intention to engage into more AI applications
by investing in their employees in specialised areas.
94. Enterprises pitched at maturity Level 3 prefer to develop skills of their employees by acquiring professional
certifications. Most of them also find master’s courses as an avenue for their employees to upgrade their skills.
This disposition to acquire certifications could indicate their sustained intention to use/absorb/develop AI
solutions.
95. The study also attempted to obtain gauge the potential impact on employment as a consequence of
introduction of new technologies at enterprise level. The findings indicate that 3 out of the 4 enterprises at
level 1 expected that the introduction of new technologies will warrant training of existing employees. Two
enterprises viewed that new technology usage will lead to:





recruitment of additional staff;
bring in outside experts to transfer skills to employees;
an indication of gap in skills in the enterprise; and
outsourcing of some business functions.

96. 15 of the 16 enterprises at maturity Level 2 reported that there will be a need to train existing employees to
boost knowledge and deploy technologies into their enterprises. 13 enterprises expected that the introduction
of new technologies will lead to the recruitment of additional staff. 9 enterprises were of the view that this
change will lead to an indication of gap in skills in the enterprise and outsourcing of some business functions.
97. Most enterprises at Level 3 believe that the introduction of new technologies will lead to recruitment of
additional staff. 14 enterprises expect that training of existing employees will help them acquire new skill sets.
12 enterprises are looking for foreign expertise to bolster their internal capabilities. These results demonstrate
that enterprises in their AI maturity journey are looking for new skills whether internal or external to cope with
the introduction of new technologies.
98. Skills needs are broadly similar amongst enterprises at different maturity levels. Enterprises positioned at
Level 1 of their maturity level reported the use of voicebot and machine learning to be very useful skills. The
following skills were highlighted as very useful by enterprises at AI maturity Level 2:









Data analytics
AI & AI related application programming
Python
In depth statistics
Angular
Machine learning
Statistical awareness
Solid Mathematical and Algorithms
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Azure certifications

99. In contrast, more AI-mature enterprises (Level 3) reported the following range of skills as very useful:













Machine learning
Data analytics
AI & AI related application programming
Statistical awareness
Python
DevOps certifications
Cloud certifications
In depth statistics
Angular
Solid Mathematical and Algorithms Knowledge
Java
Use of Tensorflow

100. The study also attempted to map out the types of jobs which will be in demand in the next three years in
enterprises which are at different maturity levels.
101. The leading positions in growing demand for enterprises at maturity Level 1 are roles such as:




Graphic Designer;
Mobile App Developer; and
Software Developer/Engineer.

102. Few enterprises at Level 1 have reported that they will require Data scientist, Robotic Process Automation
Developer, AI Developer and Business Intelligence Analyst.
103. The top 10 job roles in increasing demand for enterprises ranked at maturity Level 2 are:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Software Developer/Engineer
Java Programmer
Cybersecurity analyst
Web Developer
Mobile App Developer
Business Intelligence Analyst
Business Intelligence Developer
Robotic Process Automation Developer
Cloud System Administrator
Data scientist

104. Enterprises at maturity Level 3 expected to experience a surge in



Software Developer//Engineer
Robotic Process Automation Developer

105. Other jobs which have been cited to be in growing demand for enterprises at maturity Level 3 are:
1.
2.
3.
4.
5.
6.

Cloud System Administrator
Business Intelligence Developer
Business Intelligence Analyst
C++ Developer
Java Programmer
AI specialist
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7. Data Analyst
8. Cybersecurity analyst
106. It can be observed that the following job roles are emerging, reflecting the acceleration of adoption of new
technologies among the enterprises.






Robotic Process Automation Developer
Business Intelligence Developer
Business Intelligence Analyst
AI specialist
Cybersecurity analyst

107. The jobs which will be most demanded by enterprises at different maturity levels are presented at table 7. It
can be observed that Software Developer/Engineer will be required by enterprises at all maturity levels.
Table 7: Types of jobs which will be in demand in enterprises at different maturity levels

Jobs
Graphic Designer
Mobile App Developer
Software Developer/Engineer
Java Programmer
Cybersecurity analyst
Business Intelligence Analyst
Business Intelligence Developer
Robotic Process Automation Developer
Cloud System Administrator
Data Analyst
Web Developer
C++ Developer
AI Specialist






1

38












2
Maturity Level











3

108. Out of the 91 enterprises that answered questions on AI, 14% have reported that they already have an AI
strategy. 40% did not have an AI strategy. The practicalities of developing an AI strategy was being worked
out and in the pipeline for 33% of enterprises. 13% of enterprises informed that AI was not relevant to their
enterprise. The breakdown is shown at Figure 21.
Figure 21: Percentage of enterprises having an AI strategy
Yes, there is
an AI strategy
14%

Not relevant
for the
enterprise
13%

An AI strategy
is being
developed
33%

No, there is no
AI strategy
40%

n=91
109. Out of the 91 enterprises 21 reported that a staff has been dedicated for AI application in their enterprise. The
dedicated staff would be most likely to engage into assessment of business operations that could be
automated and also look into the potential absorption of new technologies depending on the maturity level of
the enterprise.
Adoption of AI and AI related technologies of enterprises
110. As noted at figure 5 at page 19, 44% of enterprises are currently using artificial intelligence with this figure
potentially increasing to around 89% in the next three years. Enterprises that have or are planning to deploy
AI and AI related technologies report multiple drivers behind their decision for using AI. Out of 38 enterprises
who answered this question, 79% said that AI has the potential to automate processes (Figure 22). 58% found
AI to improve prediction capabilities and the same number said it improves decision support.
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Figure 22: Relevant use of AI in enterprises
Percentage of enterrprises

Uses of AI in enterprise

To automate processes

79

To generate insights for better decisionmaking

58

To improve decision support

58

To improve prediction capabilities

52

To personalise services

24

n=38
111. Those enterprises who are not using AI, it is likely that they are guided by their headquarters to deploy
technologies for which there is capability locally. It is also possible that there is a lack of internal capacity to
build systems or there is no such realisation of the potential of AI in the business operations.
112. Enterprises which have fully, or partially deployed AI technologies also reported the benefits of utilising AI in
their business operations. According to the majority of the enterprises, automating and optimising routine
processes and tasks saves time and money and increase productivity and operational efficiencies (figure 23).
Figure 23: Percentage of enterprises highlighting the benefits for implementing AI

Benefits for implementing AI
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Save time and money by automating and optimising
routine processes and tasks
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Increase productivity and operational efficiencies
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from cognitive technologies
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6.8 Challenges of enterprises in managing their AI skills gap
113. The survey explored the degree to which various obstacles pose barriers for enterprises which are using AI.
Lack of local capability to deliver courses in the new technologies and lack of skills amongst existing staff were
reported to be the most pervasive challenges. Other important challenges highlighted by the enterprises are:


lack of funds to invest in new technologies;



lack of local training resources (mentor at enterprise level, lecturer/trainer);



local training providers do not have the capacity to deliver the require training; and



graduates are not learning the right skills at university

Figure 24 provides more details on the challenges enterprises face.
Figure 24: Percentage of enterprises facing challenges in managing the AI skills gap
55
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53
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40
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40
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Lack of local resources (mentor at enterprise level, lecturer/trainer ((not)certified))
Local training providers do not have the capacity to deliver the require training

28
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28
25

Lack of infrastructure ((non)technological), bootcamp training organisers and others)

23

Lack of capacity and resources of local training providers
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13
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7. Salient findings and recommendations
114. Based on the findings of the study, this section provides some pointers for intervention by players not only in
the skills development arena such as HRDC, training providers but in the wider business facilitation spectrum.
It is likely that a set of coherent actions, both in (non)skills development areas would potentially curb certain
imminent issues identified in this report and also help boost enterprises’ usage of new technologies to enhance
their productivity and competitiveness.
115.To truly reap the benefits of deploying AI at scale, the study identified the following barriers:


lack of broad-based expertise in research and application of AI;



persistent lack of local training capabilities in specialised areas;



high resource cost and low awareness on the potential of AI at enterprise level;



limited capacity of local universities; and



lack of skills amongst existing staff.

116. Majority of the enterprises are at an early stage of technology use or use them to a relatively lower degree of
sophistication. In general, a lack of readiness to use more sophisticated technologies such as Blockchain and
AI has also been noted. In this regard, it is likely that a demystification on the usage of new technologies and
their potential benefits to enterprises can foster their adoption.
117. A lack of service providers locally to conduct prospecting of new technologies and their likely adoption at firms’
level is deterring this process. Creation of an eco-system, focusing on investment packages, fiscal incentives
and appropriate technology supply can facilitate uptake. This is imperative as Mauritius needs to form part of
the global knowledge exchange landscape and increasingly and efficiently use frontier technologies to remain
competitive in the marketplace.
118. Enterprises explore external sources for innovation, develop new capabilities and access the latest academic
research. Yet, successful usage of new technologies is also contingent upon the availability of quality/quantity
skill capital in the labour market. A constant flow of talent pipeline is also important.
119. Some enterprises have acquired new technologies from incubators who have developed innovative solutions.
Within this ecosystem, incentivising the development of incubators in new solution-led technologies could also
stimulate enterprises to adopt such technologies. In the same vein, incubators could also be supported through
targeted skills development programmes to nurture their growth.
120. The study has found that in the medium term, 500 specialist positions need to be filled at the sectoral level.
Various strategies could be adopted to reach the figure of 500 such as attracting foreign professionals, as well
as developing local ones.

42

121. In the short to longer term, there is a need to create a continuous flow of university graduates to take up jobs
(ranked by degree of importance) such as:






Software Developer/Engineer
Java Programmer
Robotic Process Automation Developer
Cloud System Administrator
Business Intelligence Developer

122. Given that degree in computer science is a pre-requisite but not sufficient to adopt and deploy new
technologies at enterprise level, employees (at both professional and technician levels) need ongoing
upskilling in the following areas to make them more amenable to cope with increased need of adaptability with
changing technologies:









Machine learning
In depth statistics
Statistical awareness
Data analytics
AI & AI related application programming
Cloud certifications
Python
Azure certifications

123. To be able to address the skills gap at enterprise level, it is proposed to sustain developing AI related Masters
course with Universities through fully-funded programmes under the Skills Development Support Programme
for AI. Such initiatives also re-join Government’s and HRDC’s strategy of fostering high skills through
vocational Masters courses. The (industry-relevant) vocational masters should be mounted in new
technologies (such as AI, Fintech, and Blockchain) and delivered by E&T providers in collaboration with foreign
universities, targeting both existing employees and fresh graduates. Universities can also increasingly mount
and deliver courses in high technological areas by linking with both local and foreign industry/university experts
and foreign laboratories and incubators. Such programmes should benefit from hands-on exposure to trending
and frontier technologies.
124. In addition to above, there is a need to augment/develop skills development programmes to bolster interaction
between AI Labs, enterprises and universities – local/foreign. There is a need to improve the realisation of
enterprises for them to be more interested in skills development of existing/prospective technologies.
125. Findings have shown that enterprises are more inclined to train their employees towards acquiring professional
certifications and master’s courses rather than short courses. In this respect, employers need to be
encouraged to harness courses on learning platforms because of the expanded availability of technical level
courses that lead to micro professional certifications/digital badges to meet pressing specialised skills
development needs.

43

126. There is a need to prioritise talent acquisition and cultivation by investing in skills development programmes
to help foster development of digital skills among individuals to improve their agility to respond to ever-evolving
needs and improve business processes within the enterprise. This is because digital skills are particularly
important when considering the changing nature of the work environment. People with digital skills can take
advantage of an even wider range of opportunities brought about by ongoing advances in digitalisation, digital
technologies, platforms, and devices.
127. This study has found that some emerging occupations are likely to be also concentrated in the non-routine
and cognitive category, requiring skills that cannot be easily automated. Correcting through skilling is a must
but providing the necessary basis through education is a requisite. In this respect, efforts need to be put to
develop solid foundational skills (starting with computational aptitudes as the base for development of
cognitive skills). These skills are best developed in the early stages of education that might require
fundamental review of curriculum and change in learning methodologies in the classroom to promote inquirybased learning. In the medium term, it is highly likely that the students will be more amenable to opt for STEM
subjects to augment the pipeline of students opting for computer science.
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8. Final thoughts and conclusion
It is undeniable that technology will drive business outcomes, thus survival and success of enterprises is more and
more tributary of their ability to consistently and nimbly build technology skills especially in the face of rapid
technological change and disruption. Not evolving a firm’s knowledge and skills base is increasingly a business
risk.
Firms will need to realise that they will increasingly not be able to hire their way out of digital and technological
skills shortage. Methodologies traditionally relied upon to hire, acquire and develop skills no longer hold as most
of them do/will not keep up with the velocity of technological change. Skills development should be on the agenda,
as firms will continually need to transform their workforce to keep pace with technology, irrespective of the stages
of digital and technological transformation they are at.
Digital and technological skills development should be a company-wide endeavour, straddling top to bottom
echelons of the hierarchy so that technology-enabled business opportunities are not missed. Digital and technology
skills development has to be one of the firm’s strategic objectives and should not be seen as a marginal effort to
addressing skills gap. Skills development strategy should be aligned to corporate and business needs. It should
acknowledge existing skills, and more importantly leverage skills development tools, opportunities and incentives
to acquire digital and technological skill, a pre-requisite for innovation and enhanced productivity. Local enterprises
should look at technology skills development more as a strategy than an investment.
It is acknowledged that skills is one of the several ingredients to making maximum use of technology at firm’s level,
others that also need to be borne in mind include but are not restricted to: technology foresighting capabilities,
technology investment schemes, willingness to accept and adopt technology, size of firms, nimbleness of existing
employees, technology supply chains, return on investment, amongst others. These along with the skills dimension
should be tackled wholistically.

9. Future research
This study was a first step to gauge the usage of technologies by enterprises and also assessing their AI maturity
level. It provides an important baseline for a more systematic survey by using case studies of enterprises at
different maturity level in order to obtain a more fine-grained understanding of their usage of technologies and
likely ramifications on skills.
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Annex 1: Level of usage of technology and skills/capacity
Cross tabulation: Level of usage of technology and skills/capacity which would be useful in the usage of technologies (Q8)
Computer
science

Data Analytics

Statistical

AI and AI related

awareness
Not at Useful Not at
all
all
useful
useful
Technology
High
usage

Other
than
high
Total

Count
% of

Machine

Cloud

Indepth statistics

Python

Azure

learning

Useful Not at all Useful Not at all Useful Not at all Useful Not at all Useful Not at all Useful
useful
useful
useful
useful
useful

Not at all
useful

Useful

Not at all
useful

Useful

4

77

1

80

8

73

9

72

4

77

9

72

6

75

20

61

15

66

4.9%

95.1%

1.2%

98.8%

9.9%

90.1%

11.1%

88.9%

4.9%

95.1%

11.1%

88.9%

7.4%

92.6%

24.7%

75.3%

18.5%

81.5%

9

24

10

23

7

26

17

16

19

14

10

23

10

23

21

12

14

19

27.3%

72.7%

30.3%

69.7%

21.2%

78.8%

51.5%

48.5%

57.6%

42.4%

30.3%

69.7%

30.3%

69.7%

63.6%

36.4%

42.4%

57.8%

13

101

11

103

15

99

26

88

23

91

19

95

16

98

41

73

29

85

10.5%

89.5%

9.6%

89.6%

13%

86.1%

22.6%

76.5%

19.3%

80.7%

16.5%

82.6%

13.9%

85.2%

35.7%

63.5%

25.2%

73.9%

Total

49

Solid
Mathematical
and
Algorithm

DevOps

General

Java

Angular

Tensorflow

Voicebot

Pycharm

Spark

C++

R

STEM skills

Not at Useful Not at Useful Not at Useful Not at Useful Not at Useful Not at Useful Not at Useful Not at Useful Not at Useful Not at Useful Not at Useful
all
all
all
all
all
all
all
all
all
all
all
useful
useful
useful
useful
useful
useful
useful
useful
useful
useful
useful
Technology
High
usage

Other
than
high
Total

Count
% of

14

67

17

17.3%

57.9

21%

18

15

19

54.5%

32
27.8%

14.9% 57.6%

83

36

71.3% 31.3%

64

65

30

51

79% 18.5% 81.5% 24.7% 75.3% 19.8% 80.2%

37%

63%

25

8

14

15

18

66

15

20

19

61

14

16

20

13

42.4% 54.5% 45.5% 57.6% 42.4% 60.6% 39.4% 75.8% 24.2%

78

33

81

39

75

36

75

55

59

67.8% 28.7% 70.4% 33.5% 65.2% 31.3% 67.8% 47.8% 51.3%

Total

*Useful=Very useful and moderately useful

50

31

48

34

47

38.3% 61.7% 33.3% 66.7% 34.6% 65.4% 40.7% 59.3%

42%

58%

27

50

6

27

25

54

8

28

23

53

33

10 18

15

23

10

81.8% 18.2% 75.8% 24.2% 69.7% 30.3% 54.5% 45.5% 69.7% 30.3%

58

56

52

63

51

63

51

63

57

57

50.4% 48.7% 45.2% 55.9% 44.3% 54.8% 44.3% 54.8% 49.6% 49.6%

Annex 2: AI related start-ups/ sector of activity
Cross tabulation: AI related start-ups/ Sector of activity
Sector of activity
Accommodation
Information
Financial and
Transportation
Manufacturing
and food service
and
insurance
and storage
activities
communication
activities

Real estate
activities

Professional,
scientific and
technical activities

Other
service
activities

Total

Do you work with startups on

Yes

0

1

1

6

5

1

0

6

20

AI related projects?

No

2

0

0

8

3

0

2

2

17

2

1

1

14

8

1

2

8

37

Total

Cross tabulation: Collaboration of AI start-ups/Turnover of enterprise
Turnover of enterprise in the last financial year?
Count
What was the turnover of your enterprise in the last financial year?
0 to Rs10m

Between Rs10m and Rs50m

Between Rs50m and Rs100m

More than Rs100m

Total

Do you work with startups on AI

Yes

3

4

1

12

20

related projects?

No

2

3

3

9

17

5

7

4

21

37

Total

51

Annex 3: Collaboration of enterprises with any research unit/institution/AI Lab
Cross tabulation: Collaboration of enterprises with any research unit/institution/AI Lab for AI-related projects / Sector of activity
Main sector of operation
Manufacturing Transportation Accommodation Information
Financial and
and storage
and food
and
insurance
service activities communication
activities
Do you collaborate with any
research unit/institution/AI Lab
for AI-related projects?
Total

Total
Real estate
activities

Professional,
scientific and
technical
activities

Other service
activities

Yes

0

0

0

7

4

1

1

3

16

No

2

1

1

8

3

0

1

5

21

2

1

1

15

7

1

2

8

37

Cross tabulation: Collaboration of enterprises with any research unit/institution/AI Lab for AI-related projects / turnover of the enterprise
What was the turnover of your enterprise in the last financial year?

0 to Rs10m

Between Rs10m

Between Rs50m

More than

and Rs50m

and Rs100m

Rs100m

Total

Do you collaborate with any research unit/institution/AI

Yes

0

4

1

11

16

Lab for AI-related projects?

No

5

3

3

10

21

5

7

4

21

37

Total

52

Annex 4: Usage of technologies with new employment
Cross tabulation: Usage of technologies with new employment in the technologies
New employment in the technology

Technology usage
10-49

50-99

Less than 10

100-499

500 & over

High

23

1

36

7

3

Low

7

2

22

1

0

Total

30

3

58

8

3

53

