2022

Fostering Automation, Robotics and IIOT in the
Manufacturing Sector: A Skills Perspective

RP 05/22
RESEARCH AND PROJECTS DIVISION,
HUMAN RESOURCE DEVELOPMENT COUNCIL

Acknowledgement
This report is the result of a team effort of the Research and Projects Division and the HRDC
would like to acknowledge the contribution of Dr H Neeliah, Manager Research and
Projects, Dr T Vaghjee-Rajiah, Senior Research and Development Officer and Mr V
Seebaruth, Research and Development Officer for conducting the study, analysing the
results and preparing the report. The HRDC is thankful to the representatives of enterprises
and respondents who actively participated in the focus group discussions, the individual
interviews and the survey.
A special thanks goes to the Chairperson and members of the Association of Mauritian
Manufacturers (AMM) for their support in disseminating the survey to member enterprises
and for validating the findings. We are also grateful for the valuable input from MEXA and
its members. The Chairperson of the HRDC Manufacturing Sectoral Committee and its
members’ contributions are highly appreciated and valued.

August 2022

2

Contents

3

List of tables
Table 1: Definition of automation levels ................................................................................................. 9
Table 2: Cross tabulation between size of company and its turnover ................................................... 19
Table 3: Classification of level of processes automated ....................................................................... 22
Table 4: List of Automation Capabilities ............................................................................................... 23
Table 5: Cross tabulation between automation level and size of enterprise ......................................... 25
Table 6: Cross tabulation automation level and turnover ..................................................................... 25
Table 7: Levels of automation and types of technical teams required to drive automation. .................. 31
Table 8: Cross tabulation of current and future impact of automation on employment ......................... 37

4

Table of Figures
Figure 1: Size of Organization (number of employees). .......................................................................................... 16
Figure 2: Number of years in operation ................................................................................................................... 17
Figure 3: Redistribution of the sectors covered in the survey .................................................................................. 18
Figure 4: The turnover of participating enterprises for the financial year 2020/2021 .............................................. 18
Figure 5: Training investment by participating enterprises for the year 2020/2021 ................................................. 19
Figure 6: Number of courses followed by staff members from the participating enterprises for the year 2020/2021
................................................................................................................................................................................. 20
Figure 7: Percentage of processes automated ........................................................................................................ 21
Figure 8: Automation Level Index ............................................................................................................................ 22
Figure 9: Automation Capabilities ............................................................................................................................ 24
Figure 10: Technologies and its usage .................................................................................................................... 27
Figure 11: Reasons for use of technologies ............................................................................................................ 28
Figure 12: Non usage of these technologies ........................................................................................................... 28
Figure 13: Fields of automation ............................................................................................................................... 29
Figure 14: Enterprises having dedicated staff to drive automation .......................................................................... 30
Figure 15: Teams engaged with implementation of automation .............................................................................. 30
Figure 16: Future automation capabilities ................................................................................................................ 32
Figure 17: Automation capabilities used at a great extent (current vs future) ......................................................... 33
Figure 18: Technologies to be used in 3 years’ time ............................................................................................... 34
Figure 19: Current vs future usage of technologies (at a great extent) ................................................................... 35
Figure 20: Strategic plan .......................................................................................................................................... 35
Figure 21: Impact of automation on employment .................................................................................................... 36
Figure 22: Future impact of automation on employment (3 years) .......................................................................... 37
Figure 23: Critical skills needed to drive and sustain automation ............................................................................ 38
Figure 24: Technical requirements .......................................................................................................................... 39
Figure 25: Ease of recruitment ................................................................................................................................. 40
Figure 26: Mode of training ...................................................................................................................................... 42
Figure 27: Difficulties encountered in training employees to adopt automation ...................................................... 43

5

Appendix
1.
2.
3.
4.
5.
6.

Definition of Automation (ISA 2021) used to come up with the adapted working definition
List of Capabilities
List of Technologies
Questionnaire for Online Survey
Template-Focus Group Discussions
Template-Face to face Interviews

6

As the Fourth Industrial Revolution unfolds, new and emerging technologies are being adopted by
Manufacturers to reach higher levels of efficiency, productivity, expansion into new markets, and
achieving a competitive edge. The Manufacturing sector has evolved over the years with new
technologies and human-machine interaction driving the sector into the future. The sector is gradually
adopting Automation and new technologies like Artificial Intelligence (AI), Robotics, Machine Learning
and Industrial Internet of Things (IIOT) in its operations.
Automation and new technologies in manufacturing will disrupt production functions through better
analytics and increased human-machine collaboration while also having an impact on product
development and on marketing and sales.
Automation will bolster connectivity and reliability in a hyper-competitive ecosystem. The future of
automation looks promising where everything will be made accessible and easily available.
Smart Manufacturing covering a range of different technologies is becoming the new trend nowadays
bringing about revolution in industrial operations. So as to be able to reduce costs, increase efficiency
and productivity, manufacturers are evolving towards automation and Industry 4.0 solutions.
Manufacturers of today need to keep in line with new trends while in parallel coming up with new patterns,
discovering anomalies, making forecasts and quicker decisions while saving costs and time. New
technologies are bound to play an important role in providing manufacturers with innovative solutions to
optimize their processes and achieve better productivity.
Manufacturers are also now forced to adopt automation in their processes to build resilience and ensure
global competitiveness, especially in times of pandemic. With COVID-19, manufacturers have faced an
immediate need to reskill/upskill their workforce while adopting new technology. It was imperative to have
a right mix of skills and smart systems to face the need of the crisis.
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The manufacturing sector in Mauritius has enormously contributed towards the transformation of the
Mauritian economy. During the 1990s, it led to the economic growth of the country and is mainly
characterised by Statistics Mauritius under the following groups:
•
•
•
•

Sugar Milling;
Food (excluding sugar);
Textiles; and
Other manufacturing.

The sector employs around 90, 400 people (Dec 2020) in 512 large enterprises, with a GVA (2021) of
13.3.
The sector has developed a competitive edge in textile and apparel, sugar cane, seafood industry, and
more recently, the wine and spirits segments, which are all contributing to our diversified manufacturing
base. New segments such as medical devices, pharmaceutical products, technical textiles, high-end
jewellery, precision engineering, and optical products have also been harnessed. The Manufacturing
industry is shifting to higher value-added activities with the introduction of automative systems. (EDB
Mauritius, 2020).
Amidst the persistent global uncertainties, the Government is also determined to give a boost to the
manufacturing industry through a revamping of its current model by developing an ecosystem which will
foster automation and robotics within the manufacturing sector (EDB Mauritius, 2021).
In the same endeavour, the last National Budgets made provision for an adequate ecosystem for the
adoption of Industry 4.0 technologies to support enterprises towards Industry 4.0. It is imperative that
enterprises adopt new technologies and embed automation in their processes so as to increase flexibility
and preparedness to cope with any unprecedented crisis, such as the Covid-19. This will also help
Mauritian manufacturers carve a path into the future.
In order to harness the potential of the 4th Industrial Revolution, Manufacturers will need to formulate a
comprehensive workforce strategy ready to meet the challenges of this new era of accelerating change
and innovation. Moreso, existing skills are becoming outdated and new skills sets are now being required.
It is imperative that employees are convinced of the adoption of new technologies by being equipped with
technical and critical skills required by the introduction of automation. The sector, with the adoption of
new technologies, increasingly need to move from low-skilled labour to a high-skilled one to be able to
attract the youth for challenging and promising careers.
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With the advent of automation, the manufacturing industry has undergone an unprecedented
transformation resulting in the requirement for new skills sets and new jobs while the nature of jobs and
the labour force itself is evolving rapidly globally (UN, 2020).
Generally, automation in manufacturing can be defined as ‘the technology concerned with performing a
process /by means of programmed commands combined with automatic feedback control to ensure
proper execution of the instructions’ (Groover, M.P., 2019). Industry 4.0 technologies such as Internet of
Things (IoT), cloud computing, AI and machine learning, edge computing, cybersecurity and digital twin
are increasingly integrating in the manufacturing world globally (IBM, n.d.).
While automation becomes a must in the Manufacturing sector, different countries have different levels
of automation.
Level of automation is defined differently by different authors as per table 1:
Table 1: Definition of automation levels

Source: Frohm, 2018
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Globally, the degree of automation adoption is measured using Robot density (International Federation
of Robotics reports (Dec, 2021). The Republic of Korea holds the highest level with 932 units per 10,000
workers since 2010, followed by Singapore with a rate of 605 robots per 10,000 employees in 2020, as
compared to the UK with a low robot density of 101 units, ranking 24th (IFR, 2021).
Adoption of technologies also differ in different countries with North American manufacturers more likely
to opt for cloud and IOT while European manufacturers preferred adoption of cloud, and Asian
manufacturers showed a higher adoption of collaborative robots instead of cloud and IoT technologies
(IoT Analytics, 2020).
Use of Robots globally still remain low even though automation is spreading across Industries and its
benefits are being recognised worldwide. Globally, the Republic of Korea has the largest amount of robots
per worker, followed by China. Germany, Japan and the United States of America have implemented
about half of operational industrial robots (UNCTAD, 2017). It is estimated that over the next 20 years,
in Europe and the United States 30 to 50 per cent of jobs could be automated (UNCTAD, 2021).
A technology which is being used worldwide in the Manufacturing sector is 3D technology, leading to
innovation in the design and manufacture of rocket parts in a shorter span of time and production
efficiency (Autonomous Manufacturing, 2020). Virtual reality is being used in the automobile industry
enabling remote car testing (Ismail, 2018). Robotics are being used for efficient and faster vehicle
assembling (Carrasco, 2019).Innovations in the textile industry can be seen in the initial applications of
human-machine communication, such as voice-controlled weaving devices (Iribarren, 2018).The fashion
industry also benefits from the use of AI to predict fashion trends for new collections based on market
data. Greater precision, accuracy and speed is achieved through this technology usage (UNDP, 2020).
The COVID-19 crisis has accelerated the use of these technologies and automation. Enterprises have
restructured their operations and processes limiting human contact and reliance.
Globally, the human-machine ratio is changing drastically. Machines are doing repetitive tasks more
smartly and faster as compared to people (Groover, M.P., 2019). As complex tasks and routine tasks
(UNCTAD, 2017) are being automated there is a growing wave of concern on whether automation will be
a threat to employment and leading to redundancy. 14% of jobs are at high risk of automation (OECD
(2021)). The rapid adoption of automation is impacting low-educated workers, who were involved in
routine tasks. It has been widely believed that increasing automation in the manufacturing sector could
result in job losses. However, the World Economic Forum (Hanspal, A., 2021) predicts that automation
will yield in a net increase of 58 million jobs. According to the "Global Automation Market in Textile
Industry 2021-2025" report (TechNavio, 2021), it is estimated that there will be a growth by $405.99
million during 2021-2025, progressing at a CAGR of over 2% during the forecast period.
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On the other hand, more employment opportunities are being created with the shift to a greener economy
and other sustainable practices. Smart machines and intelligent robots are being used nowadays to
improve efficiency and reduce waste creating more jobs of different kinds (UNCTAD, 2021).
However, with complex processes, organizations are also facing skills shortages (Zukanovic M. & Le
Maistre F., 2021) with a lot of positions remaining unfilled (Deloitte Insights, n.d.). Change is unavoidable
with the implementation of automation and an evolution is required in the skills composition of the
workforce and there is need to adopt new skills. According to McKinsey Global Institute report (2018), by
2030, roughly 14 percent of the global workforce may need to turn to categories such as digitization,
automation, and advances in artificial intelligence which could disrupt the world of work. Reskilling will be
required to a large extent by 50 % of employees (Whiting, K., 2020). It is undeniable that reskilling or
upskilling workforce will take time, but focus will be on that. Youngsters on the job market need to be
reskilled to ensure a smooth transition towards potential jobs instead of low skilled jobs. Forecasting skills
in parallel with automation trends is vital. This will help policymakers to ensure proper skill investment to
match the needs of the labour market for the younger generation of workers and ensure that there is no
skills gap. Globally strategies are being devised in this direction with the Chinese Ministry of Industry and
Information Technology presenting a national strategy for Artificial Intelligence, New Generation Artificial
Intelligence Development Plan. Canada has been active in the development of an AI strategy (UN, 2021).
Mauritius is one of the first African countries to publish its 70-page AI national strategy in November 2018.
The strategy includes recommendations in the following areas: (1) Mauritius Artificial Intelligence Council,
(2) Funding and incentives, (3) Skills development, (4) Projects, (5) Regulatory framework, ethics and
data protection, and (6) Networks and clusters.
According to the National Careers Service (2019), there are several career pathways to secure a job in
line with new technologies in the Manufacturing sector:
•

A university course (a degree or postgraduate qualification) in:
Artificial intelligence and robotics / mechatronics/ robotics engineering / mechanical
engineering / electronics engineering / computer science / mathematics

•

A college course:
Level 3 Certificate in Robotics and Automation / Level 4 Diploma in Computing / Higher
National Certificate in Electrical or Electronic Engineering

•

An apprenticeship in:
Control and technical support engineering / software development / manufacturing
engineering / embedded electronic systems design / electro-mechanical engineering
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•

Work (starting as a robotics technician or junior engineer and study for a degree on the
job to qualify)

With the rapid growth of automation in this sector, technological skills will be in great demand. It is
essential to create strong partnerships between government, employers and employees to ensure the
link between the world of learning and the world of work (ILO Geneva, 2011). Sectoral approaches and
tripartite sector skills bodies are significant in matching demand for skills training provision, anticipate
future labour market and skill needs, and assess the quality and relevance of training programmes.
Education and Training systems are adapting their strategies towards this evolution. The workforce of
the sector is evolving towards the partnership of human and machine working together (Regenesys,
2020).

The Human Resource Development Council has conducted a study to assess the current automation
level in the Manufacturing sector while evaluating the willingness to adopt automation of processes and
come up with specific skill development programmes to facilitate the process.
This study would also gauge the skills needs and provide an overview of the different skills which would
be required for the adoption of the new technologies and indicative means to acquire those skills. Findings
of the study will inform skill development initiatives which can be developed and mounted for existing
employees and youngsters on the labour market respectively.
The specific objectives of the study would be to:
•

Take stock of the automation level / adoption of automation in the Manufacturing sector;

•

Identify the immediate and future specific skills requirements towards automation;

•

Identify jobs required by employers to adopt and sustain automation; and

•

Propose skills development initiatives.
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A mixed-method approach was adopted for the study. It comprised an exploratory phase to better grasp
the types and levels of automation amongst Manufacturers through networking with Industry Associations
and desk research. This was complemented by a survey using a purposive sampling, 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).

The sampling frame involved 542 enterprises

comprising enterprises from the various Manufacturing sub sectors that contribute to the HRDC levy
Fund. The sampling involved as far as possible identifying and selecting enterprises in different subsectors. (Creswell and Clark, 2011). 214 manufacturing enterprises were surveyed.
Data was collected via an online structured questionnaire in a first instance. Quantitative findings were
supplemented with qualitative ones via focus group discussions and in-depth interviews with experts in
the sector already implementing or those having concrete plans to implement automation projects.
Preliminary findings were discussed in the Manufacturing Sectoral Committee. Some of the
recommendations from the study will be taken at Sectoral Committee level so as to come up with specific
tailor-made solutions, in the form of training programmes or HRD schemes, to issues identified.
Data Collection
• Survey administration
A sample of 214 enterprises have been targeted for the survey, representing around one third of the total
number of enterprises in Mauritius (512 large enterprises, Statistics Mauritius, 2021). The support of
sectoral industry associations was sought to gather responses from their member enterprises. A brief on
the study with its objectives was sent to each prospective respondent together with the link with a proper
follow up.
• Time frame
The main survey started in January 2022 and was completed by mid of February 2022. Hence, a timeline
of around one and half month was allocated to complete and submit the filled questionnaire.
Seven in-depth Interviews were carried out in parallel with Industry experts. The support of Industry
Associations was sought to finalise list of respondents for the qualitative part. Two focus group
discussions were held after the survey on 29th and 31st March 2022 to gather in-depth information on
different themes related to the study.
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• Survey instrument
A structured questionnaire has been developed for data collection, through an online survey using the
Survey Monkey software. The questionnaire was designed with questions to assess and ascertain the
role of skills needed to foster automation, robotics and IIOT in the Manufacturing sector. The
questionnaire consisted of eight main sections namely:
i.
ii.
iii.
iv.
v.
vi.
vii.
viii.

Section A: Level of automation and usage of automation capabilities
Section B: Usage of technologies
Section C: Fields of automation
Section D: Engagement of enterprises towards automation
Section E: Future automation plans
Section F: Impact of implementing automation
Section G: Future skills needs / prospective jobs to adopt automation
Section H: Training programmes required

The responses from section A, (level of processes automated) were self-proclaimed ones, from
participants.
• Piloting the instrument
The piloting was carried out with the support of Industry Associations with some of its member enterprises
to ensure efficiency of the questionnaire or in the process. Clarity of questions was tested and the
questionnaire was amended and all shortcomings addressed before the main survey was run. Certain
questions were also removed to ensure that the survey is not too time-consuming.
• Response rate
Out of the targeted 214 enterprises, 96 enterprises responded to the survey (45%). The questionnaire
was mostly filled by HR managers, Directors, IT managers and production managers.
• Analysis of data
The data was compiled and cleaned. Statistical analysis were carried out using the Statistical Package
for Social Sciences (SPSS) 18.0 and Microsoft Excel.
• Focus Groups Discussions
Two Focus Groups Discussions were organised with 10-15 participants in each group, representing as
far as possible all sub-sectors of the Manufacturing Sector. The discussions were based on a set of preidentified themes and participants were prompted towards fruitful information to supplement the
quantitative ones from the survey.
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• In-depth interviews
Seven in-depth interviews were carried out with Industry experts based on a template comprising major
themes covered under the study.
• Exploratory Phase
The study comprised an exploratory phase to collect secondary data. A working definition was derived
on which the study was based.
Working Definition adapted from ISA definition of Automation,2021
‘Automation refers to the adoption of technology to manage and facilitate the production processes and
delivery of products and services. From installation, integration, and maintenance to design,
procurement, and administration, automation touches every aspect of industry. Robotics and expert
systems, telemetry and communications, electro-optics, Cybersecurity, process measurement and
control, sensors, wireless applications, systems integration, test measurement, and many more
technologies are all part of automation.’

(International Society for automation, 2021)
A list of definitions of terms, automation capabilities, types of technologies and fields of automation were
also derived and used to further guide data collection.
• Ethical considerations
Participants were assured that all information, comments and opinion will remain strictly confidential and
reported only in an anonymous and aggregate manner.
• Limitations
An analysis by sub sectors within the Manufacturing sector was not possible given that the number of
respondents was low within sub sectors.
• Dissemination
The findings and recommendations were presented at Sectoral committee level and a report published
online with specific skills needs, skills development needs and other skill related and non-skill related
pointers to inform main stakeholders of the findings.
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6.1 Profile of Respondents
Responses were obtained from 48% of the sampling frame representing 96 respondents. The profile of
these respondents is highlighted below:
•

30% of the enterprises employed between 10-49 employees and 12% of the enterprises
comprised less than 10 employees. 24% of enterprises comprised 100-499 employees.
Another 11% employed more than 500 employees. (N=84) as seen in figure 1. 58% of
respondents employed more than 50 employees.

Number of employees
35%
30%

Percentage of respondents

30%
25%

23%

24%

20%
15%

12%

11%

10%
5%
0%

1-9

10 - 49

50 - 99

100 - 499

Number of employees per enterprise

500 +
Percentage of respondents

Figure 1: Size of Organization (number of employees).

•

The bulk of respondents have been in operation since more than 10 years, representing almost
90%. 96% of respondents were mature enterprises. Very few respondents were less than 5 years
old, showing a sample of well-established enterprises. (N=62) as depicted in Figure 2.

16

Number of years in operation
less than 1 year,
2%
1 -3 years, 2%

over 3 years up to
and including 5
years, 2%

over 10 years, 89%

Over 5 years up to
and including 10
years, 7%
Figure 2: Number of years in operation

Responses were obtained from most sub-sectors as highlighted below:
•

Manufacture of Textiles

•

Manufacture Of Food Products

•

Manufacture Of Chemical Products N.E.C.

•

Printing Of Newspapers, Magazines, Books Etc.

•

Manufacture Of Furniture

•

Manufacture Of Fabricated Metal Products N.E.C

•

Manufacture Of Beverage

•

Manufacture Of Computers

•

Jewelery and Watch making

•

Manufacture Of Plastic Articles for Packing of Goods E.G Containers, Boxes, Bottles

•

Medical Device Manufacturing

•

Manufacture Of Glass and Glass Products N.E.C

•

Manufacture Of Reduced Ship Models

•

Media & Manufacturing Sector

•

Manufacture Of Transport Equipment

•

Gas

•

Manufacture Of Other Non-Metallic Mineral Products

•

Manufacture Of Perfumes and Toilet Preparations

•

Other Manufacturing N.E.C
17

20% of responses were obtained from the Textile subsector and the remaining from non-textile subsectors as seen in Figure 3.

Redistribution of the sectors covered in the survey

Non-Textiles
80%

Textiles
20%

Figure 3: Redistribution of the sectors covered in the survey

6.2

Analysis of Secondary Data

An analysis was also carried out with secondary data obtained through Statistics Mauritius, Levy Grant
database, Registrar of enterprises amongst others. The profile of respondents was further detailed with
an analysis of their turnover for the financial year 2020-2021. 63% of respondents had a turnover of up
to Rs 100 m; 14% had a turnover of greater than Rs 100 m and up to Rs 200 m, 10 % had a turnover of
greater than Rs 200 m till Rs 500 m; 13 % had a turnover of above Rs 500 m (N=63) as seen in Figure 4.

Turnover (Rs/M) of participating enterprises (N=63)
>500M
13%

0- 10M
25%

>200M - 500M
9%

>100M - 200M
14%

>10M - 30M
13%

>30M - 60M
21%

>60M - 100M
5%

Figure 4: The turnover of participating enterprises for the financial year 2020/2021
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Table 2: Cross tabulation between size of company and its turnover
Turnover/Rs
0- 10M
>10M
30M
6 (9.52%)
1(1.59%)
2(3.17%)
4(6.35%)
1(1.59%)
2(3.17%)
4(6.35%)
1(1.59%)
3(4.76%)
16(25.4%)
8(12.7%)

No of
employees
1-9
10 - 49
50 - 99
100 - 499
500 +

>30M
60M

-

>60M
100M

-

9(14.26%)
3(4.76%)
1(1.59%)

1(1.59%)
2(3.17%)

13(20.6%)

3(4.76%)

>100M
200M

-

4(6.35%)
5(7.94%)
9(14.29%)

>200M
500M
1(1.59%)
2(3.17%)
2(3.17%)
1(1.59%)
6(9.52%)

-

>500M

1(1.59%)
3(4.76%)
4(6.35%)
8(12.7%)

No of
enterprises
7(11.1%)
17(26.98%)
15(23.8%)
16(25.4%)
8(12.7%)
63(100.0%)

Table 2 above is a crosstabulation between number of employees and turnover of the enterprise. Majority
of respondents employed between 10-49 people. It could be observed that 8 enterprises had more than
500 employees. Of the eight enterprises, 3 enterprises had a turnover of 0-10M, one enterprise had a
turnover of >200-500M and 4 enterprises had a turnover of above 500M.
The different training programmes undertaken and refunded by the HRDC Levy Grant Scheme were also
analysed to get an idea on the types of training programmes and level of investment on capacity building
of the respondents. From figure 5 and 6, it was seen that the respondents got refunded through the Levy
Grant Scheme for an amount of Rs 7.6 m for 202 technical training programmes and Rs 8.4 for 250 nontechnical training programmes. Technical training programmes cover all industry related technical
training, compliance, quality and legal training while non-technical training programmes comprise those
relating to soft skills, seminars and conferences.

Disbursement for training by HRDC levy fund
14,000,000
12,000,000

12,508,170
10,769,729

Rs

10,000,000

11,180,082
8,640,088

8,000,000

8,211,658 7,690,481

6,000,000
4,000,000
2,000,000
2018-2019

2019-2020

2020-2021

Year
Non technical

Technical

Figure 5: Training investment by participating enterprises for the year 2020/2021
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Number of training programmes

No of training programmes refunded under the HRDC levy Grant System
372

400

350

306

300

303
250

237

250

202

200
150
100
50
0
2018-2019

2019-2020

2020-2021

Year
Non technical

Technical

Figure 6: Number of courses followed by staff members from the participating enterprises for the year 2020/2021

The ratio of non-technical programmes to technical programmes showed that technical programmes have
been privileged in 2018-2019 and 2019-2020. However, probably due to pandemic in 2020-2021 it
decreased. A list of few technical training programmes carried out by respondents is listed below:
•

Recyclage des gestes de premiers secours ;

•

Conduite de chariots automoteurs de manutention a conducteur ;

•

Risk assessment;

•

Habilitation electrique: personnel electricien basse et haute tension ;

•

Strategic business reporting;

•

Sensibilisation lors de l'utilisation de produits chimiques pour le personnel operationnel ;

•

Food microbiology for non-microbiologists;

•

Standard operation procedures (Sop) implementation;

•

Data note manufacturing;

•

Security ammoniac: conduite et surveillance des installations frigorifiques et equipements sous
pression ;

•

Certificate in imports and exports procedures; and

•

Fundamentals of water quality and treatment.
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6.3

Level of Automation

The survey captured the level of processes automated in the different enterprises. There were selfproclaimed by respondents. It was reported that 38% of respondents did not have any process
automated, representing 36 enterprises out of a sample of 96 enterprises. 48% of respondents had up to
50% of their processes automated as seen in figure 7.

Percentage of respondents

The level of automation in your enterprise
40%
35%
30%
25%
20%
15%
10%
5%
0%

38%
24%

24%

5%

5%

3%

no automation about 25% of about 50% of about 75% of about 80% of about 95% of
at all
processes are processes are processes are processes are processes are
automated
automated
automated
automated
automated

1%
fully
automated

Level of automation in enterprises
% of respondents
Figure 7: Percentage of processes automated

Those respondents with around 50% of automated processes were mostly into activities involving
Manufacture of Sugar, Beverages, printing and packaging, food production, manufacture of Bags,
manufacture of chemicals & chemical products and Textiles.
In terms of automation capabilities, it was seen that respondents had more capabilities to automate in
terms of Material conveyor systems, Programmable logic controllers and Computer-supported design
and manufacturing. The survey also revealed that Computer-Aided process planning, Programmable
logic controllers, Flexible Machine systems, Computerised production and Scheduling control; and
Computer-supported design and manufacturing were types of automation being used by the respondents
to a moderate extent.
These types of automation are mostly used in sub sectors like Gas, Food production, Chemical and
chemical products, Jewellery, Beverages, Printing and Textiles. Industrial Robots and Robotics has been
less adopted in Mauritian enterprises
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For the purpose of analysis, the level of automated processes has been classified into level 0 to level 4
as per table 3.
Table 3: Classification of level of processes automated
Automation levels

Percentage of processes automated

Level 0
Level 1
Level 2
Level 3
Level 4

no automation at all
0-25% of processes are automated
>25-50% of processes are automated
>50-75% of processes are automated
>75-80% of processes are automated
>80-95% of processes are automated
More than 95% of processes are automated

An automation level Index has been developed based on the current level of processes as depicted in
Figure 8. It was noted that the respondents of the survey are currently at level 2, which represents >2550% of automated processes.

Automation level Index.

Figure 8: Automation Level Index
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6.4

Usage of Automation Capabilities

The respondents of the study were asked to identify the different types of automation capabilities which
exist in their enterprises. The list was compiled during the exploratory phase of the study as seen in Table
4.
Table 4: List of Automation Capabilities

It has been reported that respondents had more automation capabilities in terms of Material conveyor
systems (31%), Programmable logic controllers (38%) and Computer-supported design & manufacturing
(36%) as illustrated in Figure 9. The survey also revealed that Computer-Aided process planning,
Programmable logic controllers, Flexible Machine systems, Computerised production and Scheduling
control; and Computer-supported design and manufacturing were types of automation being used by the
respondents to a moderate extent locally as depicted in Figure 7. These above-mentioned types of
automation are mostly used in sub sectors like Gas, Food production, Chemical and chemical products,
Jewellery, Beverages, Printing and Textiles. (N =96). Industrial Robots and Robotics has been less
adopted in Mauritian enterprises as seen in Figure 7.
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Automation capabilities

Programmable logic controllers

11%

27%

Computer-supported design and manufacturing

11%

25%

Material conveyor systems

10%

Material handling systems

7%

Computerized production and scheduling control

6%

Numerically controlled (NC) machine tools

5%

23%

Paint and coating automation processes

5%

11%

Automated assembly machines

4%

23%

Machining transfer lines

4%

17%

Assembly systems

4%

13%

83%

Automated conveyors and cranes

4%

13%

83%

Computer-aided process planning

3% 33%

Automatic storage and retrieval systems

3% 13%

Web Handling and converting systems

3% 11%

85%

2% 13%

85%

Chemical manufacturing processes

Flexible machine systems

1%

Robotics

1%

64%

21%

69%

23%

70%

26%

68%
72%
83%
73%
79%

64%
84%

26%

Industrial robots 0%
0%

61%

73%

7%

92%

8%

92%

5%

10%

15%

20%

25%

30%

35%

40%

45%

Percentage of respondents
Yes,used to a great extent

Yes,used to a moderate extent

Not Available

Figure 9: Automation Capabilities

A cross tabulation between the level of automated processes and size of company was done. Seventeen
enterprises had up to 50% of their processes automated. Those respondents having no process
automated are normally small/medium enterprises having 10-49 employees. Those having all their
processes automated normally have more than 100 employees. Those having at least 50 % of their
processes automated are again those enterprises employing more than 100 employees as illustrated in
table 5 (see appendix for definition of terms used).
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Table 5: Cross tabulation between automation level and size of enterprise
Automation
levels

Percentage of processes
automated

Number of employees (count / % of total)
1-9
3
(3.57%)

0

no automation at all

1

0-25% of processes are
automated
25-50% of processes are
automated

2
(2.38%)

3

50-75% of processes are
automated

1
(1.19%)

4

2

10 - 49
20 (23.8%)

50 - 99
5 (5.95%)

5 (5.95%)

3 (3.57%)

4 (4.76%)

5 (5.95%)

100 - 499
2
(2.38%)
6
(7.14%)
7
(8.33%)

500 +
2
(2.38%)
2
(2.38%)
4
(4.76%)

Total
32 (38.1%)
16 (19%)
22 (26.2%)

2 (2.38%)

2
(2.38%)

5 (5.95%)

75-80% of processes are
automated

3 (3.57%)

2
(2.38%)

5 (5.95%)

80-95% of processes are
automated

1 (1.19%)

1
(1.19%)

More than 95% of processes
are automated
Total

1
(1.19%)

1
(1.19%)
6
(7.14%)

29 (34.5%)

19 (22.6%)

21 (25%)

3 (3.57%)
1 (1.19%)

9
(10.7%)

84 (100%)

A cross tabulation between the level of automated processes and turnover was also done. Table 6
illustrates the cross tabulation between the level of automated processes and turnover. Only 1 enterprise
with more than 95% of processes automated had a turnover of >30M – 60M. 9 enterprises had a turnover
of up to 10M and had up to 50% of their processes automated.

Table 6: Cross tabulation automation level and turnover
Automation
levels

Percentage
processes
automated

of

Turnover (No of enterprise / % of total count)
0- 10M

>10M 30M

>30M
60M

-

>60M 100M

>100M 200M

>200M 500M

>500M

Grand
Total

3(4.76%)

22(34.9%)

0

no automation at all

5(7.94%)

5(7.94%)

5(7.94%)

3(4.76%)

1(1.59%)

1

0-25% of processes
are automated

1(1.59%)

2(3.17%)

5(7.94%)

3(4.76%)

2(3.17%)

2

25-50% of processes
are automated

8(12.7%)

1(1.59%)

1(1.59%)

3

50-75% of processes
are automated

4

75-80% of processes
are automated

1(1.59%)

80-95% of processes
are automated

1(1.59%)

2(3.17%)

1(1.59%)

1(1.59%)

3(4.76%)

18(28.6%)

1(1.59%)

3(4.76%)

2(3.17%)
1(1.59%)

More than 95% of
processes
are
automated
Total

3(4.76%)

13(20.6%)

3(4.76%)
1(1.59%)

1(1.59%)
16(25.4%)

8(12.7%)

13(20.6%)

3(4.76%)

1(1.59%)
3(4.76%)

9(14.3%)

6(9.53%)

8(12.7%)

63
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6.5

Usage of Technologies

Respondents have been queried separately on both automation capabilities and types of technologies
being used in their enterprises. For the purpose of the study, automation implies automated capabilities/
processes and technologies.
The following lists the different types of technologies based on an exploratory search as part of the study.
The respondents were requested to indicate which of these technologies are mostly used in their
enterprises as follows:
•

Simulation/Digital Twins;

•

Virtual reality / augmented reality (smart head-mounted displays/glasses);

•

Horizontal and Vertical Systems;

•

Big Data and analytics (analysis of data to create real-time change);

•

AI / cognitive computing (smart software systems);

•

3D printing / Additive Manufacturing;

•

Industrial Internet of Things (smart, connected devices and systems);

•

Wearable devices (for workforce);

•

Advanced Materials;

•

Cybersecurity;

•

Cloud (software as a service delivered over the internet);

•

Marketing platforms (digital media, advertising platforms);

•

Digital payments and currency (e.g. mobile payment systems etc.);and

•

Mobile (mobile devices and applications).

These terms are defined at Appendix 2.
Respondents indicated that they were basically using mobile devices & applications and digital payments
and marketing platform (57%) as technologies on a frequent basis as seen in Figure 10. Enterprises
involved in Manufacture of Bags, Beverages, Chemicals, Textile, Food/bread processing, Gas, Furniture
and manufacturing of products in general were regular users of these technologies.
Enterprises in Textile, Printing, Chemicals, Medical Devices, Jewellery, Gas, Beverages, Animal Feed
and Agro and motor vehicles were using Cloud, IIOT, marketing platforms, mobile devices and cyber
security to a moderate extent.
Virtual Reality/Augmented reality, Digital twins, Big data, Additive Manufacturing are yet to be adopted in
Mauritius.
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Types of technologies

Mobile (mobile devices and applications)

16%

36%

Digital payments and currency (e.g mobile payment systems etc)

16%

33%

Marketing platforms (digital media, advertising platforms)

14%

Cloud (software as a service delivered over the internet)

9%

Industrial Internet of Things (smart, connected devices and
systems)

7%

Cybersecurity

6%

3D printing / Additive Manufacturing

2%

Big Data and analytics (analysis of data to create real-time
change)

2%

Advanced Materials

2%

Horizontal and Vertical Systems
Wearable devices (for workforce)

Simulation/Digital Twins 0%
Virtual reality / augmented reality (smart head-mounted
0%
displays/glasses)
0%

44%

39%

52%

31%

61%

36%

57%
88%
77%

21%
13%

85%

10%

1% 10%
0%

51%

43%

4% 8%

AI / cognitive computing (smart software systems)

48%

88%
89%

19%

81%

8% 92%
7% 93%
10%

20%

30%

40%

50%

60%

Percentage of respondents
Yes,to a great extent

Yes,to a moderate extent

No, not used

Figure 10: Technologies and its usage

6.5.1 Reasons for usage of these Technologies
Enterprises are adopting automation mostly to increase productivity in the manufacturing sector with
above 70% of respondents opining in this direction. Achieving greater operational efficiency and reducing
down time have also been cited as reasons for adopting new technologies by above 60% of respondents.
Consistency and precision in manufacturing were also the 5 most important reasons behind using
technologies with above 50% of respondents citing them as depicted in figure 11 (N =73).
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Reasons for usage of technologies
80%

73%
67%

Percentage of respondents

70%

64%

60%

60%

51%

50%

42%
37%

40%

32%

30%

29%
19%

20%

12%

10%

4%

0%

% No of respondents

Reasons for usage of technologies

Figure 11: Reasons for use of technologies

6.5.2 Reasons for non-usage of these Technologies
Data collected has shown that this sector is facing a lack of skilled human resources to implement new
technologies efficiently. Financial constraints and lack of appropriate structure to facilitate the adoption
of technologies and automation are also hurdles while adopting technologies. (N=73) as depicted in
Figure 12.

Reasons for not using technologies
Lack of appropriate staff / skills to drive automation

29%

Lack of funding

26%

Lack of appropriate structure

25%

Lack of clarity on when to use automation

11%

Not aware of new technologies

10%
0%

5%

10%

15%

20%

25%

30%

35%

Figure 12: Non usage of these technologies

28

6.6

Fields/Areas of implementation of Automation

Locally, automation is present mostly in business operation and management (39%), Product and
Services, Smart Manufacturing (33%) and Supply Chain as opined by the respondents. Different fields of
automation have been adopted but to a much lesser extent.
Computerized Numerical Control (CNC) & NC Machines; Production; Software Programming and Stone
Polishing are amongst a few other fields where a few respondents indicated the adoption of automation.
(N =72) as seen in Figure 13.

Fields of automation in your enterprise
Business operation and management

39%

Product and services

33%

Fields of automation implemented

Smart manufacturing

29%
14%

Supply chain
Inspection of printing quality

7%

AI - Improving the Supply Chain

6%
6%

Sorting Food
Intelligent colour matching based on historic and current data

4%

Fabric pattern recognition in weaving and knitting mills

4%

Tracking of vessels for logistics optimization
AI - Predictive maintenance

3%
3%

automatic sewing robot

3%

Fabric Finishing parameters

3%

Detecting and eliminating yarn imperfections during spinning

1%

Other (please specify)

6%

None of the above

19%
0%

10%

20%

30%

40%

Percentage of respondents
% No of respondents

Figure 13: Fields of automation

6.7

Engagement of Enterprises Towards Automation

It is also imperative that together with a well-planned strategy, the organisation identifies a team of
dedicated staff to drive the process. Else, it will be implemented in an unstructured manner. The survey
revealed that 39% of respondents (as depicted in Figure 14) had a dedicated team to drive the automation
process. (N= 96)
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Enterprises having dedicated staff to drive automation
61%

39%
Yes

No

Figure 14: Enterprises having dedicated staff to drive automation

6.7.1 Teams Engaged with Implementation of Automation
47 % of respondents reported that no formal teams were engaged in this process as seen in Figure 15.
(N=73)

Team engaged with implementing automation
No formal teams are engaged

47%

A technical experience team

33%

A technical experience team and a customer experience team,
proactively working together with an organisational change team

9%

A technical experience team and a customer experience team,
reactively working together

8%

A technical experience team and a customer experience team

2%
0%

10%

20%

30%

40%

50%

Figure 15: Teams engaged with implementation of automation

A cross tabulation with levels of automation indicated that respondents having implemented automation
(whether at 25 %, 50%, 75 %, 95% or 100% levels) highlighted the importance of having a technical
experienced team engaged in implementation of automation in their enterprises. Only those enterprises
having 80% of their processes automated indicated that they required a Technical experienced team with
a customer experienced team reactively working together as seen in Table 7.
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Table 7: Levels of automation and types of technical teams required to drive automation.
Level
of
automation

Percentage
automated

0

no automation at all

1

0-25%
of
processes
automated
25-50% of processes
automated
50-75% of processes
automated
75-80% of processes
automated
80-95% of processes
automated
More than 95% of processes
automated
Sub-total

2
3
4

6.8

of

processes

A
technical
experience
team

A
technical
experience team
and a customer
experience team,
proactively
working together
with
an
organisational
change team

A
technical
experience
team and a
customer
experience
team,
reactively
working
together

A technical
experience
team and a
customer
experience
team

No formal
teams are
engaged

Grand
Total

36(38%)

36(38%)

10(10%)

23(24%)

5(5%)

23(24%)

are

11(11%)

1(1%)

1(1%)

are

10(10%)

4(4%)

2(2%)

are

2(2%)

2(2%)

1(1%)

are

1(1%)

1(1%)

2(2%)

are

3(3%)

3(3%)

are

1(1%)

1(1%)

28(29%)

8(8%)

6(6%)

2(2%)

5(5%)
1(1%)

2(2%)

52(54%)

5(5%)

96(100%)

Future Adoption of Automation Capabilities (Three years’ time)

The future scenario for the local context is different compared to international trends according to
respondents. Their plans for the next three years were to automate to a great extent through
Computerised production and scheduling control (35%); Computer-Aided process planning (38%);
Programmable logic controllers (32%); and Automated assembly machines (36%). They (25% of
respondents) also planned to go for Computer-supported design and manufacturing to a moderate extent
as seen in Figure 16. (N=96)
Again, Robotics, Industrial Robots, Web handling and converting systems were not on their priority lists
for the next three years.
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Automation capabilities in 3 years time

Computerized production and scheduling control

19%

Computer-aided process planning

15%

23%

Programmable logic controllers

15%

17%

Automated assembly machines

13%

Computer-supported design and manufacturing

11%

16%

66%
63%
69%

23%

65%

25%

64%

Material handling systems

9%

16%

75%

Material conveyor systems

9%

16%

75%

Numerically controlled (NC) machine tools

9%

14%

Industrial robots

9%

10%

Automated conveyors and cranes

8%

13%

Robotics

8%

8%

Assembly systems

7%

14%

Machining transfer lines

7%

10%

Flexible machine systems

6%

20%

Automatic storage and retrieval systems

6%

17%

Web Handling and converting systems

5%

Chemical manufacturing processes

80%
79%
83%
79%
82%
74%
77%

14%

81%

3% 11%

Paint and coating automation processes

77%

85%

2% 14%
0%

5%

84%
10%

15%

20%

25%

30%

35%

40%

45%

50%

Percentage of respondents
Yes,to a great extent

Yes,to a moderate extent

will not be introduced

Figure 16: Future automation capabilities
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Figure 17 illustrates the current automation plans (to a great extent) of enterprises vis a vis plans for the
next three years. Again, it reflects the reluctance to adopt advanced technologies like Industrial Robots,
Robotics amongst others. It is also noted that Computer-supported design and manufacturing, Material
conveyor systems and Material handling systems will not be used to a great extent in the next 3 years.
This may be due to low labour cost and less space availability in Mauritius as compared to other countries.

Automation capabilities used at a great extent (current vs future), N=96
Programmable logic controllers

15%
11%
11%

Computer-supported design and manufacturing
Material conveyor systems

9%

Material handling systems

9%

10%

7%

Computerized production and scheduling control
6%

Numerically controlled (NC) machine tools
Paint and coating automation processes

Automation Capabilities

11%

19%
9%

5%

2%

5%

Automated assembly machines
Automated conveyors and cranes

4%

Assembly systems

4%

Machining transfer lines

4%

Computer-aided process planning

4%

Automatic storage and retrieval systems

3%

Web Handling and converting systems

3%

Chemical manufacturing processes

3%
3%

13%
8%

7%
7%
15%
6%
5%

2%

Robotics
Flexible machine systems

1%

Industrial robots

1%

0%
2%
4%
6%
Percentage respondents

8%
6%
9%
8%

10%

12%

14%

16%

18%

Current

20%

in 3 years time

Figure 17: Automation capabilities used at a great extent (current vs future)
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6.9

Future Adoption of New Technologies (Three years’ time)

Again, there is a tendency that enterprises in the Manufacturing sector will go mostly for marketing
platforms involving digital media and advertising platforms; mobile devices and applications; mobile
payment systems and cloud as illustrated in Figure 18. Even though, on the international front, new
technologies are creating evolution in this sector, the Mauritian manufacturers in the sample were not
willing to invest in high and latest technologies. The respondents did not show a willingness to go for
those technologies that are in demand on the international front, like Simulation, Horizontal and vertical
systems and Virtual Reality. (N=73)

Technologies to be introduced in 3 years time
Marketing platforms (digital media, advertising platforms)

39%

Cloud (software as a service delivered over the internet)

37%

Mobile (mobile devices and applications)

37%

Digital payments and currency (e.g mobile payment systems etc)

35%

Additional technologies

Industrial Internet of Things (smart, connected devices and
systems)

54%
44%

22%

AI / cognitive computing (smart software systems)

22%

3D printing / Additive Manufacturing

16%

Wearable devices (for workforce)

15%

Big Data and analytics (analysis of data to create real-time change)

11%

Advanced Materials

10%

Virtual reality / augmented reality (smart head-mounted
displays/glasses)

8%

Simulation/Digital Twins

8%

Horizontal and Vertical Systems

6%
0%

19%

50%

13%

47%

27%

Cybersecurity

7%

18%

50%

23%

38%

40%

29%

49%

36%

47%

23%

62%

43%

45%

24%

66%

22%

70%

18%

75%

27%

67%

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Percentage of respondents
Yes,to a great extent

Yes,to a moderate extent

No

Figure 18: Technologies to be used in 3 years’ time
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Most respondents were still planning to carry on in three years’ time with the above-mentioned
technologies which are currently adopted in their workplace. Respondents were still hesitating on the
future use of certain technologies as responses are indicating a slow future adoption as depicted in Figure
19, showing current v/s future usage of technologies.
Current Vs Future Usage Of Technologies (at a great extent)
Mobile (mobile devices and applications)

16%

Digital payments and currency (e.g mobile payment systems etc)

16%

35%

14%

Marketing platforms (digital media, advertising platforms)

39%

9%

Cloud (software as a service delivered over the internet)

TYPES OF TECHNOLOGIES

37%

37%

7%

Industrial Internet of Things (smart, connected devices and systems)

27%

6%

Cybersecurity
3D printing / Additive Manufacturing

4%

AI / cognitive computing (smart software systems)

2%

Big Data and analytics (analysis of data to create real-time change)

2%

Advanced Materials

2%

22%
16%
22%

11%
10%

1%
6%
0%

Horizontal and Vertical Systems
Wearable devices (for workforce)

15%

Virtual reality / augmented reality (smart head-mounted… 0% 8%
0%
Simulation/Digital Twins
8%
0%

10%

20%

30%

40%

PERCENTAGE RESPONDENTS
Current

in 3 years time

Figure 19: Current vs future usage of technologies (at a great extent)

6.9.1 Strategic planning for the next 4 years
On the local scene, 40 % of the respondents had a strategy in built for automation as seen in Figure 20.
Having a proper strategy in this sector will help manufacturers positively influence the future of the sector
through well planned capacity building programmes and other means to ensure availability of skilled
human resource to implement automation and new technologies. Unplanned automating phases will only
hamper and delay the outcomes. Through the study, it can be gathered that manufacturers are willing to
automate certain processes, but this will depend on the competitive edge which will be gained from it.
They were having difficulties to assess which types of technologies would be useful for them, hence low
visibility on future investments and plans. (N=96)

Strategic plan
Yes, 40%
No,
60%

Figure 20: Strategic plan
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6.10 Impact of Automation on Employment
Mauritian manufacturers through the survey have been overcoming future threats to employment through
solutions like reskilling. 61 % of respondents claimed that they had and will have to reskill existing staff;
55 % respondents will have to resort to creation of new jobs with new skills sets; 36% of respondents will
consider restructuring jobs as depicted in Figure 21. The enterprises may opt to change the nature and
functions of the job to align with automation by including new tasks. Altering work allocation will allow
enterprises to make the most effective use of different qualification levels in their workforce. Tasks can
be shifted from those currently performed by high-skill workers to lower-skill ones, creating a new set of
middle-skill. Moreso, 22 % of respondents mentioned that automation will lead to recruitment for some
posts but with higher qualifications and skills. Automation will also bring along different ways of doing a
job where less people will be required, and more focus will be on machinery. This will lead to redundancy
of certain staff as last resort as opined by 11 % of respondents. (N=64).

70%

Impact of automation on employment
61%
55%

60%
50%

36%

40%
30%

22%

20%

11%

10%
0%
Need for reskilling and
training of existing staff

Creation of new jobs with
new skills sets

Restructuring of jobs

Need for further
recruitment

Redundancy of staff
% of total responses

Figure 21: Impact of automation on employment

Majority of respondents (60%) opined that the likelihood of implementing further automation over the next
three years will impact employment in terms of need to reskill existing staff. 56 % of respondents intend
to recruit new staff with new skills sets. 37 % of respondents plan to redeploy certain staff while 26 %
plan to reduce their workforce as illustrated in Figure 21. (N=68)
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Future impact of automation on employment in your
enterprise (in the next 3 years)?
Reduce workforce,
26%

Reskill existing
staff, 60%

Redeployment of
certain staff, 37%

Recruitment of
staff with new skill
sets, 56%
Figure 22: Future impact of automation on employment (3 years)

Table 8 compares the current and future impact of automation on employment. It can be noted that almost
the same percentage of enterprises will be going for reskilling, recruitment of staff with new skill sets and
restricting of jobs currently and in three years’ time. On the other hand, the percentage of respondents
who will be going for reduction in workforce will increase from 11% to 26%.
Table 8: Cross tabulation of current and future impact of automation on employment

Reskill existing staff

Current
(N=64)
61%

In 3 years’ time
(N=73)
60%

Recruitment of staff with new skill sets

55%

56%

Restructuring of jobs

36%

37%

Reduce workforce

11%

26%

6.11 Skills Needs to Drive and Sustain Automation
6.11.1 Critical Skills Required
Automation is accelerating the shift in skills needed in the sector. While the demand for technological
skills has been growing since the years 2000, an increase in the need for social and emotional skills is
being felt. On the other hand, the need for both basic cognitive skills and manual skills are not felt to a
great extent by respondents.
37

Technologies require employees who understand how they work and can innovate, develop, and adapt
them to new tasks. Higher cognitive skills, such as creativity, critical thinking, decision making will be
required by the sector as compared to basic cognitive skills, such as basic literacy and numeracy. With
machines increasingly taking over straightforward tasks, different skills sets will be needed in the future.
Critical thinking topped the list for Mauritian manufacturers with almost 75% of respondents (N=65)
opining in this direction. People management and decision making were also critical skills required locally
by manufacturers to sustain automation. Creativity and other soft skills like crisis management, leadership
and communication have been cited by more than 60% of respondents as depicted in Figure 23. A few
respondents also mentioned that it is imperative for employees to have IT skills, maintenance skills and
ability to understand manufacturing operations to first introduce automation and in a further instance
sustain it.

Critical skills required to drive and sustain automation

Percentage of respondents

80%
70%

74%

71%

69%

68%

63%

60%
50%
40%

46%

46%
37%

30%

18%

20%

8%

10%
0%

% of respondents
Critical skills
Figure 23: Critical skills needed to drive and sustain automation
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6.11.2 Technical Requirements
Requirement of low-level manual skills in different occupations will change depending on the extent to
which work activities can be automated. However, the need for technical requirements will increase with
automation. Respondents (N=65) highlighted the need for process automation, IT automation
engineering skills, data management, Computer programming and troubleshooting abilities as necessary
technical requirements as illustrated in Figure 24. Respondents also opined that there will be need for
maintenance skills and specifically local support for CNC Machine reparation. Employees mostly from
Professional and Technical occupational groups will be called upon for upskilling in those areas

Percentage of respondents

mentioned above. New recruits will also be required to have those technical requirements.
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

88%
71%

63%

57%

57%

51%

45%

34%

31%
5%

Technical requirements

Percentage of respondents

Figure 24: Technical requirements

6.11.3 Ease of Recruitment for Skills Required for Automation
Most of the respondents (N=73) felt that it will be hard to recruit in the future and certain posts will remain
unfilled. A good percentage of respondents had no idea whether they will be able to recruit as depicted
in Figure 25. This indicates that the supply of required skills is lacking currently. Data collected also
indicated that it will be difficult to recruit people from three main occupational groups, namely Managers,
Professionals and Technicians. With automation, there will be need for high-level jobs which seems to
be a challenge for employers in terms of recruitment. One of the hurdles is also that new technologies
are dynamic and evolving. Skills and qualifications must be updated regularly. This also leads to a
situation where certain high-level skills will be lacking in the above-mentioned occupational groups
making it difficult for employers to fill in certain posts. Policies and strategies must be drafted in this
direction to ensure adequate supply of specific skills in the future and hence prevent the skills gap from
further widening.
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Ease of recruitment
Very easy to recruit
0%

Not sure
41%

somehow easy to
recruit
8%

somehow hard to
recruit
30%

very hard to recruit
21%

Figure 25: Ease of recruitment

6.12 Prospective Jobs for Automation
The survey also highlighted a few positions across occupational groups which would be required in the
future to be able to foster automation in the Manufacturing sector. (N= 54)
Some of these jobs are non-existent yet in Mauritius and will be created with the adoption of new
technologies and automated capabilities. The future jobs required are listed in order of priority.
•

Automation Technicians/Engineers

•

Robotics Engineers

•

Data Engineers

•

Programmers

•

Electrotechnicians

•

Mechatronics Engineers

•

Big data Analysts

•

Process Engineers

•

Maintenance Technicians

•

Mechanical Technicians/Engineers
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6.13 Training Programmes Required
At a strategic level, it is noted that enterprises recognised the need for automation and importance of
capacity building in that direction. Respondents reported that the training programmes mentioned below
will be needed to ensure adoption of sustained automation. The training programmes are ranked in order
of priority as reported by respondents (N=65).
•

Automation Project Management

•

Mechanical and electrical engineering

•

Instrumentation, Automation & Process Control

•

Software Testing and Automation

•

Database Management for Industrial Automation and Control Systems

•

Industrial Data Communications

•

Machine Learning & Artificial Intelligence

•

3D design / CNC training

•

Programming languages

•

Chemical Engineering & Plant Design

•

Heating, Ventilation & Air-Conditioning

•

Big Data and Analytics in Electricity Grids

•

Automation Programming

•

Automation processing

•

Maintenance

6.13.1 Mode of Training Preferred
54 % of the respondents (N=65) opined that training programmes to implement automation are not readily
available in Mauritius, and they would go for foreign collaboration as a first option. They could also choose
recognized industry certifications and recognized short courses in a further instance.
In cases where training is available in Mauritius, respondents would go for collaboration with local
universities and seek support from industry associations as further illustrated in Figure 26.
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Figure 26: Mode of training

6.13.2 Difficulties Encountered in Training Employees to Adopt Automation
The respondents opined that the biggest challenge being faced to train staff while implementing
automation is having the interest and participation of employees. A common difficulty is that some new
technologies are not easy to grasp specially for older workers. Educational level of certain employees is
also a deterrent towards skilling them to perform better with processes being automated. Employees find
it difficult to grasp new technologies. Others opined that there are not enough incentives in terms of skill
development schemes to build capacity and reskill their staff for new roles coupled with high cost of
training which are most of time not available locally as depicted in figure 27. (N=68)
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Figure 27: Difficulties encountered in training employees to adopt automation
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This section will highlight a few pertinent issues discussed during the focus group discussions and indepth interviews complemented to the survey findings.

Level of automation
While adopting automation becomes a must for the Manufacturing sector to evolve towards Industry 4.0,
different countries are adopting it at different levels. Level of automation is quite high in certain countries
while in others, they have adopted basic automation capabilities. The local scenario is different from
international Manufacturers given that we are yet to embark on Industry 4.0. Different sub-sectors of the
Manufacturing sector and different enterprises have different levels of automation, depending on the
complexity of tasks undertaken. Sub-sectors involved mostly in manufacture of Sugar, beverages,
printing and packaging, food production, manufacture of Bags, manufacture of chemicals & chemical
products and Textiles have adopted automation to higher level as compared to other sub-sectors.
It was noted that the level of automation is defined differently by different manufacturers. Some focus on
how far production processes is being carried out by machines while replacing humans. Automation can
also be defined by the degree of mechanization, the level of manual control and the equation between
humans and machines. However, for the purpose of our analysis, we have categorised the level of
automation as per level 0 to level 4. An automation index developed showed that on average Mauritian
manufacturers have at least 25-50% of their processes automated, that is level 2. The degree of
automation needed in an enterprise depends on the return on investment, on how far the automated
processes bring about a competitive edge to the enterprise as compared to others. Some manufacturers
have reached quite a high level of automation but are yet to be fully automated. Others have part of their
processes automated but it is sufficient to meet their objectives in terms of increase in productivity and
efficiency. Each sub-sector and each enterprise have its own different production line. It is imperative for
enterprises or clusters of enterprises to identify areas where processes can be automated. This exercise
will depend on the volume of production and the frequency of transactions (fashion trends etc.). The
success of this exercise and its implementation will provide enterprises an indication on the levels of
automation required in their own enterprises. There is also the fact that automation is a trade-off between
standardisation and flexibility in certain cases. Hence certain enterprises prefer to maintain more flexibility
and maintain their manual processes for certain activities. There are processes which still require human
intervention and programming to ensure that the automated processes function efficiently.
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In terms of automation capabilities, enterprises in in sub sectors like Gas, Food production, Chemical and
chemical products, Jewellery, Beverages, Printing and Textiles are using Material conveyor systems
(36%), Programmable logic controllers (38%) and Computer-supported design and manufacturing (36%),
which again shows the human machine synergy.
In general, majority of enterprises in the Manufacturing sector can be said to have between 25% and 50%
of their processes automated.

Usage of technologies
Advancement in robotics, artificial intelligence, and machine learning are enabling machines to match or
outperform human labour in various activities, including the ones requiring cognitive capabilities
(McKinsey & Company, 2017). However locally, the scenario is different. Even though the benefits are
acknowledged; some advanced technologies are yet to be adopted by most enterprises. Virtual
Reality/Augmented reality, Digital twins, Big data, Additive Manufacturing are yet to be adopted in
Mauritius. Enterprises are basically using mobile devices & applications and digital payments as
technologies on a frequent basis.

Challenges while adopting new technologies
The scope for usage of advanced technologies is present but there is reluctance to adopt these
technologies. There is a need to have more tailor-made usage of technologies according to each
enterprise’s specific needs and activities involved. Different enterprises will be needing different types
and levels of technologies. Certain sub-sectors will need to have recourse to very specific softwares,
depending on the nature of their businesses and activities. Moreso, usage of new technologies is not
devoid of challenges. Enterprises find it difficult to assess and choose technologies that will best suit their
needs.
The availability and cost of new technologies is also a deterrent with low rate of return. The technology
adoption of some enterprises in Mauritius is very low and an evolution to new technologies will certainly
be quite challenging in terms of investment. Around 75% of enterprises are adopting new technologies
to achieve greater productivity and efficiency. Hence, if the cost of acquiring these technologies is too
high, enterprises will evaluate the rate of return on their investment before taking any such decision.
The dynamic nature of technologies is also an issue. Technologies being used currently will get obsolete
soon. Enterprises are being faced with a situation where heavy investment is becoming recurrent to keep
up to date. It is no longer viable and sustainable to invest in new technologies at such regular intervals.
A few examples are that given that all data will be online in a near future, Digital Twins, IIOT and so on
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will not be considered as advanced technologies anymore but as a necessity for enterprises to survive
and be competitive. Cloud technology is already taking over in most enterprises locally.
The partially automated factory of today will be the Smart Industry of tomorrow using a variety of
technologies adapted to each production line and activity. There is also a lack of solutions service
providers in Mauritius. The few providers that operate in the market only reach a limited number of
enterprises to market their services and technologies while on the other hand, enterprises are not fully
aware of available solutions. They are also not well informed of new technologies and how these
technologies may help them achieve a competitive edge. Green and sustainable technologies are not
being well adopted by enterprises, except for a few large enterprises. There seem to be a lack of
awareness on the right technologies that exist on the market, their benefits to the enterprises and to the
environment. There is also the need to find the right technologies for each business size and activity.
SMEs are not able to identify on their own the processes which must be automated. This requires the
need for clustering of enterprises and support of industry associations to assess their automation
capabilities and support throughout implementation.

Areas and reasons behind implementation of automation
Locally, automation is present mostly in fields like business operation and management (39%), Product
and Services (33%), Smart Manufacturing (29%) and Supply Chain (14%). Computerized Numerical
Control (CNC) & NC Machines; Production; Software Programming and Stone Polishing are amongst a
few other fields where the adoption of automation was reported. Again, it was noted that the fields where
processes are automated are very limited and there are still areas which could be explored for
opportunities.
Cheaper, smarter, and more adaptable automation systems are already transforming manufacturing in
different ways. Automation acts as labour substitution minimizing errors thus leading to higher output and
increased productivity and efficiency in the manufacturing sector. Consistency and precision in
manufacturing are also important reasons behind automating processes. However, it was noted that there
is a need for planned investment in automation and that it should be linked to achieving a competitive
edge over others. Some sub-sectors are also obliged to automate their processes due to labour shortage
and to avoid dependence on foreign labour.
However, there are some challenges that overpower the benefits brought by automation. It is undeniable
that investment in automated equipment has a high cost. Moreover, high level of maintenance will
generally be needed. Most often, repairs and maintenance of automated systems are more costly and
cumbersome given that systems have been procured from abroad. Spare parts are not always available
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locally, leading to delays in production and freight issues. Increased automation in manufacturing also
requires an increase in the demand for skilled workers, which is not always readily available. Locally, this
sector faces a lack of skilled human resources to implement automation processes efficiently. There is a
shortage of technical labour across all sub-sectors given that the sector is also not appealing to
youngsters. This may be due to low salary, working conditions or the perception on the sector itself.
Mauritian manufacturers are less competitive on the international front with productivity remaining
stagnant since some years while salary has been increasing in the sector. Financial constraints and lack
of appropriate structure to facilitate the adoption of technologies are also hurdles faced by Manufacturers.
Moreso, SMEs very often are not able to assess the need for automation and tend to automate in an
unstructured way. This often leads to compatibility issues and wastage of funds. Technology is also
evolving rapidly, hence huge investment can become quite risky for SMEs. All these challenges often act
as a hurdle to enterprises to adopt automation.

Commitment of management and staff towards automation
The automation process involves research on needs of the market, implementing, analyzing (data from
robot sensors and cameras) and testing (find and fix faults). All these steps require expertise and skills
where different sets of occupations are involved. It was reported that a technical experienced team will
be required to implement automation irrespective of the sub sectors under the manufacturing sector.
However, in around half of the enterprises in the study, no formal teams are engaged in this process.
Most often, the CEO or an IT engineer is entrusted with the responsibilities of advising on adoption,
implementation and sustaining automation. It is imperative to have people technically skilled with good
prospecting capabilities to look after automation projects. On the international front, robotic engineers are
responsible to automate jobs in manufacturing. The local sector will also be requiring such job profiles in
the future in order to shift to Industry 4.0 successfully.
Also, for an automation process to be efficiently implemented, it will be essential that management of
enterprises communicate about the automation plan and vision across the enterprise so that all
employees understand the importance of automation in the organization. It is also imperative that
together with a well-planned strategy, the enterprise identifies a team of dedicated staff to drive the
process. Else, it will be implemented in an unstructured manner as is the case locally. The team must be
empowered to be able to assess the cost and availability of right technologies, the rate of return on
investment, the availability of skills and how to proceed with a phased or structured implementation as
deemed appropriate.
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Future automation plans
There will be considerable technological adoption in the manufacturing sector by 2025 globally with cloud
computing, big data, nonhumanoid robots and artificial intelligence remaining high priorities. The job
landscape is also evolving in parallel to support those future plans (WEF, 2020).
The scenario for the local context is different as enterprises’ plans for the next three years for automating
processes to a great extent will be through Computerised production and scheduling control (35%);
Computer-Aided process planning (38%); Programmable logic controllers (32%); and Automated
assembly machines (36%). They also plan to go for Computer-supported design and manufacturing to a
moderate extent.
As opposed to the international trends, Robotics, Industrial Robots, Web handling and converting
systems were not on the priority lists of local enterprises. However, the sector will eventually resort to
new technologies to move towards a smart industry in a phased manner with an average increase from
2% to 8%. This will depend on facilities available and proper assessment on technologies to be adopted.
The sector would benefit from more awareness on new trends and technologies, which would help them
adopt the right technologies needed. Currently, respondents indicated a lack of proper planning and
vision in this direction given that they are not well sensitized on new technologies and on the return for
high investment on these technologies.

Impact of implementing automation on employment
With a growing reliance on machines to perform certain complex tasks, employees are starting to feel
that their jobs will be at risk and hence unwilling to accept automation. Repeatable task-based jobs are
likely to be the first to be automated. Locally the situation is not devoid of these insecurities. Employees
feel threatened by the change in their daily routine and fear losing their importance in their job as a result.
This fear will surely impact on their willingness to participate in re-skilling and hence preserve their jobs.
However, more than 50% of Mauritian manufacturers in the sample are currently overcoming those future
threats to employment through solutions like reskilling, creation of new jobs with new skills sets and
restructuring of jobs. Redeployment of workers with specific skills to make better use of the skill capacity
already available to them is being used as an option. Enterprises are doing this by unbundling the tasks
within a job and then rebundling them in different ways, by shifting parts of the workforce to other tasks
that are of higher importance or to other entities, or by redesigning work processes. The manufacturing
industry is facing a workforce shortage as they are not able to find the right talent. It is imperative to reskill
and upskill employees given that certain jobs have also been de-skilled with automation. Even though
this reskilling and upskilling process will involve an investment in terms of time, it will be required in
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parallel with technology adoption. Automation will require two sets of skills; basic and extremely skilled
labour. It is becoming challenging to find the right skills to implement and sustain automation and changes
will be needed to the skills composition of the workforce. Enterprises will again go for reskilling, creation
of new jobs and restructuring (above half of respondents, 50-60%) in the coming three years. However,
more enterprises (11% to 26%) will tend to reduce their workforce in their drive towards automation.

Future skills needs (critical and technical)
Together with a forecasted increase in new jobs in the Manufacturing sector and the likelihood that some
of these jobs will remain unfilled, the skills gap is expected to widen.
Automating processes and adopting new technologies is hence becoming a must to survive but
enterprises should be well prepared in terms of skilling their employees. It will take more time for
Manufacturers to fill important positions like skilled production workers, engineers and technicians in the
coming years in Mauritius. Those jobs having the highest level of automation are experiencing more skill
mismatches. For example, production and manufacturing operations are currently facing skills shortages
given the high level of technical requirement. The labour market lacks people with high level technical
skills to sustain automation. Moreso, technical skills are also lacking for sustaining automation, through
regular maintenance and updates.
Digital transformation should have a more holistic approach so that sub-sectors and activities evolve. A
sustainable way to keep pace with the new evolution is to adopt new skills. With human/machine
collaboration, skills are more important than ever to stay relevant, efficient, and competitive. Need for
manual skills and basic cognitive skills is declining with automated processes. However, critical thinking
(74%) tops the list of skills needed for Mauritian manufacturers and this will grow in importance in the
coming years. Automation enables people to avoid workplace routines and tedious repetitive tasks and
instead allow them to focus on engaging with high-value tasks. To keep pace with this, new emerging
skills like people management (71%), flexibility, active learning and decision making under stressful
situations (69%) are being required locally by manufacturers. Employees will be required to cope with
change and complex systems and they will have to understand the impact technology brings in their
sector. Need for higher cognitive skills will grow, driven by the need for greater creativity (68%) and
complex information processing. Other soft skills like crisis management, leadership and communication
have been highlighted. The sector will need people who are able to analyze situations and identify current
and future problems. It is imperative for employees to have more advanced IT skills, maintenance skills
and ability to understand manufacturing operations to introduce automation and in a further instance
sustain it. The need for technological skills, both advanced IT skills and basic digital skills, will increase
as more technology professionals are required. Emotional intelligence is also required according to
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respondents with the need for professionals increasing in the sector with automation. Being able to have
a good foresight of where the sector and the enterprise is moving is a requirement for leaders while
employees will require an open mindset coupled with creativity. To yield the highest level of productivity,
both digital skills and human skills must blend in the new work environment.
These skills are in line with skills being needed on the international level. On the international front, it is
likely that advanced IT and programming skills will be the most important skills needed in the next three
years in the Manufacturing sector given that machines will have to be programmed and manipulated by
human resources. The need for technological skills, both advanced IT skills and basic digital skills, will
increase as more technology professionals will be employed in the sector to ensure efficiency of
automated systems. Locally there will be a need for IT automation engineering skills, data management,
Computer programming and trouble-shooting abilities as necessary technical requirements to ensure that
automated processes operate smoothly and efficiently. Locally, the sector tends to have human expertise
alongside automated systems. Hence to ensure that the human resources can work efficiently in parallel
with machines, necessary capacity buildings need to be undertaken. There will also be a critical need
for maintenance skills in the sector as more processes will be automated and there will be a need to
sustain these processes.

Future Jobs required
The manufacturing industry has embraced new technologies and provided new jobs for workers. Today,
the industry over the world is expected to evolve with technologies such as artificial intelligence (AI),
Robotics, and Internet of Things (IoT) which are rapidly changing the workplace. Those new jobs are not
being easily filled and this is increasing the skills gap. Even locally, the same situation will prevail in the
future when more and more enterprises will be embarking in those technologies. It will be hard to recruit
in the future and certain posts will remain unfilled. A good percentage of respondents have no idea
whether they will be able to recruit or not given the uncertainty in this sector. This corroborates with the
challenge that enterprises are facing in terms of lack of awareness and non-availability of technologies.
Jobs relating to digital talent, engineering, skilled production, research and development and operational
managers will be needed in the coming years, but it will at the same time be difficult to fill.
New pathways will be created with automation and new jobs are emerging globally like Digital twin
engineers; Predictive supply network analysts; Robot teaming coordinators; Digital offering managers;
Drone data coordinators sand Smart factory managers amongst others. Locally, it is noted that new jobs
will be created in the next three years to implement and sustain automation like Engineers/Technicians,
Mechatronic engineers, Programmers, Maintenance technicians, Big data analysts. These jobs differ and
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are more basic and less technologically advanced as compared to the international ones given that level
of technology adoption is different in Mauritius. Less advanced technologies will be adopted by local
manufacturers as compared to foreign manufacturers and this will reflect on the types of new jobs
required in the future. The educational and training system should be ready to equip youngsters with
STEM skills at source itself. Training institutions should be dynamic enough to integrate technical
modules in their curriculum or add more vocational high level skilling programmes. This will help to ensure
that a pool of talent is available on the market and the current workforce is also reskilled to adopt new
technologies. Hence, preventing the skills gap from widening in the sector.

Skills Development Initiatives
This survey has provided some indications on the sector’s automation adoption and the challenges it
faces to embark on automation initiatives. It is becoming challenging for training institutions to train people
from the manufacturing sector given the dynamic nature of technologies and the reluctance of employees
to adopt new technologies. With the skills gap widening and the difficulties being faced by Manufacturers
to fill in positions with the right skills, it is imperative to resort to reskilling or upskilling the current
workforce. Training and development to get the workforce the skills they need is vital to complement
automation.
Training programmes and other initiatives enhance employees' capabilities and productivity and is pivotal
to embrace automation. Programmes are needed to empower employees with the necessary skills to
explore and work with new technologies.
At a strategic level, need for automation and capacity building in that direction is well recognised.
Respondents at that level also felt that the technical and vocational training programmes mentioned in
previous sections are needed to ensure adoption of sustained automation. These training programmes
are of a technical nature and are in line with new potential jobs to be created in the sector. They are also
training programmes which will prepare employees to adopt and work with new technologies. Industry
4.0-related courses need to be introduced in association with local universities to educate students about
new technologies and Industry 4.0. This will help foster a new generation of manufacturers with the knowhow to put Industry 4.0 concepts into practice. Some of these training programmes are needed to ensure
that existing employees are empowered to occupy new positions while others will be needed to reskill
employees in cases of restructuring of jobs and tasks. There exists a mismatch between the skill sets on
the market and the skill sets that are required to adopt Industry 4.0.

51

This demand-supply gap will widen even further, if necessary, actions are not taken at a strategic level
and also at micro level. New forms of Skills Development should be adopted. Initiatives to promote
vocational education and skill development specifically for Industry 4.0 in this sector is imperative. Other
range of initiatives relating to skill development like encouraging the Industry to collaborate for curricula
development and jointly developing skill training methodologies may be considered. A sharing of
methodologies could be done through an online platform to ensure that the entire sector benefits.
Public and private stakeholders can collaborate through workshops to devise policies and a national
programme to prepare the sector to adopt Industry 4.0. This will ensure that the issue is tackled
holistically.
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8.
8.1.

Summary of Salient Findings
•

•
•
•
•

Technology adoption and automation for Mauritian Manufacturers depends on activities
and processes of the different sub-sectors of Manufacturing. Some enterprises have
some processes full automated while others prefer to have some manual component in
their processes.
High technical/vocational skills are lacking. New technologies are dynamic and
evolving, hence skills and qualifications need to be updated regularly.
High level jobs belonging to three specific occupational groups (Managers, Professional
and Technical) are difficult to fill up.
There is a dependence on costly foreign training providers given that local provision is
lacking for technical skilling.
Need for an introspection/awareness before introducing automation and a support skills
development element to sustain the automated process

The findings of the study were presented, discussed and validated at the level of the Sectoral CommitteeManufacturing. A brainstorming session was also organised to validate the recommendations with
members of the committee and other representatives of the Industry.
The recommendations in section 9 have been drafted based on findings of the study and a desk-research
on best practices in Skills Development towards Industry 4.0 in several countries.
The best practices are based on measures taken in India, China, Germany, Brazil, Russia, Malaysia,
Singapore, South Africa, UK have been categorized under different themes and are highlighted below:

8.2.

Best practices for Skills Development towards Industry 4.0 globally

8.2.1 Collaboration and MOUs between countries
Countries are going for collaboration, signing of agreements and MOUs to enable better sharing of knowhow and optimize of the strength of each other. A few examples that can be highlighted are India –EU
(skills for jobs programme); India-China (MOU for SD, capacity development and delivery of vocational
education); China-Germany (Dual training, practical training, supply of skilled workers). Germany is
known for their skilling capacity, while China and India are known for having and developing the latest
technologies and programming languages respectively.
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8.2.2 Opting for Vocational streams
•

Expanding supply of vocational education/Secondary vocational

•

Promulgate skills in society to motivate youth to pursue vocational education

8.2.3 Skilling and up-skilling
•

On the job training to enhance Employability skills in technical streams

•

Focus on Higher cognitive skills

•

Educational and in-company training systems development

•

Top up with new skills/people skills (Schemes like GTES)

•

Reskilling leaders

•

Technical and soft skills-higher cognitive skills

•

Moving towards new trends: Preparing top talents

8.2.4 Preventing the skills gap from widening
•

Development of National Skills Development strategies to increase access to high quality and
relevant education and training for Skills Development for Industry 4.0

•

Identification of key skills development priorities (develop skills of existing workforce and increase
the flow of newly skilled workers)

•

Training Scholarships focused on new technologies

•

Development of a list of emerging jobs which lists down the occupations that are bound to get
outdated and outlines prospective new jobs

•

Description of technologies required, existing skills gap and future job profiles

•

Future skills forecasting and development (R&D)

8.2.5 Inculcating at source level of education
•

Jobs and competencies mapped for youngsters’ career path

•

Encourage choice of STEMS subjects like Maths and Physics at school

•

Industry participation in drafting curriculum at all educational levels
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8.2.6 Strengthening the training provision
•

Increasing workers educational opportunities from initial training to professional qualifications

•

Development of skills academy by sectors (training and certification of experts and trainers)

•

Content development and training: Access to up-to-date curriculum which is in line with industry
skills requirement

•

Platforms/Interfaces for collaboration of educational and training institutions

•

Content development and training: Access to up-to-date curriculum which is in line with industry
skills requirement

•

Industry case studies and projects (other industries, international)

•

Opportunities for students to learn and practice in industry settings (Apprenticeships/dual
training systems) - Cross Exposure

•

Mentoring programmes

•

Train the trainer master classes on new trends/curriculum

8.2.7 Focusing on people
•

Shifting from customer experience to employee experience/Employee brand

•

Paradigm shift to more human centric

•

Tapping on the Ageing population to train existing workforce and act as consultants

8.2.8 Other measures
•

Skills competition to focus on sector specific skills as well as industry 4.0 related skills

•

Focus on Innovation

•

Research and Development integrated in Industries

•

Recognition of Prior Learning

•

Task force for skill training methodology (Assessment of current state and expected progress of
Industry 4.0)

•

Championing skills

•

Build awareness of skills excellence and qualification development

•

Development of a sector labour market intelligence system
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9.
9.1.

Towards a Smart Industry

Based on the findings of the study and best practices in different countries, a few recommendations and
proposals have emerged. This will provide some pointers to stakeholders. Possible implementation could
have a direct impact on boosting adoption of automation, IIOT and Robotics in the Manufacturing sector.
It would also help to alleviate certain challenges faced by operators in the sector, like lack of skill people,
training provision, lack of awareness, reluctance to use costly equipment, funding issues and others.
Automating processes to further levels and adopting new technologies will require the appropriate
availability of skill capital both for adoption and sustaining automation. However, local Manufacturers are
increasingly facing a skills shortage while embarking in Industry 4.0. Hiring competent people with new
skills sets or upskilling/reskilling existing workforce should be a priority for enterprises. A holistic approach
should be adopted while working on Skills Development strategies keeping in mind the vision of the
enterprise and not only focus on the cost element. A cultural shift in mindset will be required to sustain
the human-machine relationship. Provision of learning options and instilling a culture of lifelong learning
throughout the organization (low level to leaders) will be key to success of enterprises.

A. Skills related pointers
1. Promote Capacity building at enterprise and sector level
•

Unemployed/ freshers: It is imperative to develop Skills development programmes targeting
youngsters to acquire skills in new technologies and automation. The sector is evolving but there
is a lack of skilled manpower to sustain the evolution. There is need to raise the skill capacity of
new entrants/potential new recruits and train them in different skills sets. The findings have
identified the need for a few key diploma/degree/masters level programmes and others short
training programmes in the field of Maintenance, electromechanics, electronics and mechatronics
amongst others which will be needed by the sector. These pointers would be useful for
Universities and Training providers as an indication to mount customised training programmes to
ensure a pool of talent on the market. All training programmes should have theoretical and
practical components as well as a mandatory industrial placement component.

•

Existing workforce: At the same time, it is also vital to reskill and upskill existing employees. This
will ensure that experience and understanding of company culture is maintained as existing
employees acquire the skills they need. The findings of the study again provided a list of training
programmes needed to ensure proper adoption of automation. It is imperative that Universities
offer programmes related to emerging technologies to ensure that enterprises have their
employees equip with these future ready skills. High end skills for new technologies can be
acquired through customised vocational diplomas/masters developed specifically by Universities
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for Manufacturers. Findings have revealed that there is a need for Robotics engineers. Having a
master’s programme developed around this would help build a pool of in-house talent to embrace
the Industry 4.0. Such training programmes could be mounted by local universities in collaboration
with Industry associations to ensure that modules are customised and updated to employers’
needs. The HRDC could act as a liaison for such initiatives and explore the possibilities under
different skill development schemes. Mounting and implementing these programmes will help
equip employees with digital skills required to evolve towards Industry 4.0. Training programmes
could also be mounted with customized modules added based on new concepts and technologies
associated to Industry 4.0 for each enterprise or a cluster of enterprises. Training programmes
could be mounted specifically in the field of Maintenance, electromechanics, instrumentation,
automation and process control, database management for industrial automation. Short courses
could be mounted in collaboration with Industry Associations and Universities using the Sectoral
Skills development Scheme as an instrument. They could also resort to foreign trainers in very
specific technical skills given that there is a lack of local providers in certain fields.
•

Acquiring foreign expertise through exchange programmes for existing workforce should be
encouraged and schemes developed or re-structured under the Levy Grant System to ensure that
the transfer of know-how from international enterprises to the local workforce is encouraged and
subsidised. Existing employees should be given the opportunity to participate in exchange
programmes and ensure technology transfer. This will ensure learning on new technologies and
also gaining insights from different cultures and mindsets.

•

Onsite Training through foreign trainers: A clustering approach needs to be adopted for training
to ensure better usage of

foreign expertise/trainers. This could be done through clustering of

enterprises with common activities or enterprises belonging to same sub-sectors. Hybrid mode of
training with a mix of virtual and face-to-face training could be used. Findings have shown that
cost of investing in training is a major challenge.
•

Tapping into Ageing population: Manufacturers can also influence the world of work by tapping
into the resources from the retiring generation to train and inculcate a proper culture to the existing
workforce. Ageing population along with a decrease in labour input is also affecting the
Manufacturing sector with lesser productivity levels. A programme for the ageing workforce could
be also envisaged with possibility of remote working to ensure that such know-how is not lost.
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2. Collaboration between countries
•

Agreements and MOUs can be signed with countries like India to benefit from their know-how.
Sector skills councils in different countries have their own strengths which could be shared with
developing countries like Mauritius. Through these agreements, foreign expertise would be easier
to acquire for sensitisation sessions on new technologies for enterprises. A holistic approach to
capacity building for the Manufacturing sector towards Industry 4.0 could be envisaged through
the different agreements.

3. Need for awareness and prospection of usage of new technologies
•

A lack of willingness and readiness to adopt new technologies has been highlighted. A number of
reasons has been mentioned namely, lack of awareness and also the high investment cost along
with the training required to ensure proper usage.

•

Empower leaders to develop strategic planning: It is imperative to empower leaders in the
enterprises through capacity building to develop awareness and strategic planning towards
Industry 4.0. Enterprises should be trained on how to identify opportunities where to automate
and the types of technologies needed to achieve competitive edge. There is need for technology
experts to advise on which processes to be automated, the usage of technologies and where to
acquire such technologies.

•

An assessment exercise could be carried out to find out opportunities and possibilities of
automation. There is need for expertise on how to identify processes/types of production where
automation can be adopted. This will help ensure that enterprises are investing into the right
technologies required for their type of activities. It is important to encourage through schemes
(similar to the TNA concept) the need to have assessment done before automating processes or
buying new technologies to improve cost efficiency.

•

There should be regular platforms/interfaces led by international experts to sensitise enterprises
by different sub-sectors on new technologies, their specific uses, benefits and steps for
acquisition.

4. Cultural change through career guidance: Inculcate at source level
•

Sensitisation at school level: Rebranding of the sector and ‘valoriser’ different jobs to make it more
attractive to youngsters through sensitization in schools and universities. Demonstration and
awareness on new jobs, new technologies and importance of automation at source, in career fairs
and through media.

58

•

STEM subjects: Encourage students to take up STEM subjects and sensitization at school level
on its importance. Skill sets needed for these new jobs have to be developed at school level itself.
This will ensure that those skills are acquired by students and also available to enterprises
spanning in different sub-sectors. There must be a change in learning techniques to motivate
students to go for subjects like Maths and Physics. Reforms in the educational system to include
creativity and innovation is imperative.

5. Promote the vocational stream and increase capacity in local public universities
•

Encourage technical training: It is important to encourage students to take up more electronics,
electrical, mechatronics and industrial engineering courses. Acute lack of maintenance
technicians to ensure sustainability of automation is a reality faced by Manufacturers. It is
imperative to ensure that local universities offer more technical courses to ensure that these
vocational skills are available in the market.

•

Increase capacity of public training providers (MITD): There is need to expand supply of
vocational education/secondary vocational education to ensure a pool of talent is available to the
sector. Studies have shown that there is a lack of technical/vocational skills in electrical,
electronics, maintenance on the market. Limited cohorts with limited number of participants are
being run by local universities, which is not enough to cater for the needs of the Industry.

6. Revisit the local skill development eco system
•

Building of a platform and regular interface: There is an immediate need to develop an ecosystem
comprising Industry with training providers to ensure provision of up-to-date training in Mauritius.
More interface between Academia and Industry should be prioritized to avoid capacity building in
isolation. Educational and Training institutions should work together and play a more active role
in skilling the market and the existing workforce. Interface platforms should be organised at a
regular basis. An online platform where key information can be input at regular basis would
facilitate this process.

•

Skills labs need to be equipped with latest technologies with the support of big groups/enterprises
and Industry associations to ensure that students avail of relevant and up-to-date practical
sessions.

•

Industrial placement in high tech areas should be an important component in each training
programme. The placement should be assessed and given adequate weightage to increase its
importance. Placement period should be considered as work experience in the biodata of the
student.

7. Bolstering apprenticeship programs.
•

There is a need to ensure a pool of engineering graduates at University level with specialization
in Mechatronics, Electrical, Electronics, Process automation amongst others.
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8. Support schemes for skill development upon acquisition of new technologies and
machineries
•

Enterprises are not entitled for refund under the Levy Grant Fund for training upon acquisition of
new equipment and technologies given that most training is unstructured or by demos. Very often,
new technologies are purchased through trade fairs from abroad. Hence training is done through
demos or through some informal channels. Technicians and other employees working on these
new processes and technologies are not formally given training to optimize usage. Support
schemes attached to purchase of technologies and equipment should cover the training of a wider
number of employees to ensure more structured training and adoption of these technologies.

B. Other non-skills related pointers
1. Policy direction: Holistic approach
•

Digital transformation should adopt a holistic approach. It should not be about just partly
automating processes. There is need to have a strategy for automation for each sub-sector to
drive the process.

•

The Manufacturing sector is still traditional with main contribution from sub-sectors like Food
production and Textile. It requires a strategy decision to be able to integrate more diversification
within sub-sectors. Getting into new products and markets will require more innovation and
adoption of new technologies.

•

Creation of more collaboration between private and public stakeholders. The involvement of
Industry people in designing support schemes is required to ensure buy-in.

•

Need to encourage enterprises to allocate an automation budget and a strategic plan for
automation.

2. Lay more emphasis on R & D for product innovation and improve productivity through
automation
•

Research and Development is imperative for survival now and not only to gain a competitive edge.

•

Students at local Universities should be encouraged to go for more research on new technologies
and attach an element of practicability to it. This should be in association with Industry for
implementation. Research should be adapted to Industry and be practical for implementation.
There is need to promote applied research at institutions level.

•

Solutions should be developed customized to needs of local enterprises and in collaboration with
Industry to ensure adoption of these solutions. SMEs could volunteer to implement and try out
new technologies through students’ research given that it is more cost effective.
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3. Clustering approach for SMEs
•

SMEs need to benefit from a clustering approach, whether sectoral or across sectors depending
on the nature of their businesses. Clustering of SMEs could be done to achieve optimization in
the following:
o

Awareness, support and consulting on new technologies through Association of SMEs;

o

Assessment and prospecting for adoption of new technologies and automate processes;

o

Empowering to develop foresight and strategic planning;

o

Technology sharing through group investment;

o

Awareness on possibilities of outsourcing certain key activities and processes requiring
huge investment to increase efficiency;

o

Invite experts and foreign students to share know-how; and

o

Encourage acquisition of innovative solutions developed through technology centres and
incubators, which should be well equipped with latest technologies.

9.2.

Scope for further studies.
Given that the Manufacturing sector is vast and covers 21 sub-sectors, it will be further enriching
to have studies on sub-sectors like Textile, Food Production, etc. The study could eventually focus
on the link/relationship between automation levels and return on investment and potential
competitive edge.
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Appendix 1: List of automation capabilities
Automation

Definition/Example

Uses/Application

Capabilities

Automated assembly

•

fixed repetitive motions (fixed sequences)

machines

Web Handling and

•

Manufacturing processes

•

Medical & Pharmaceutical
sector

needed for assembling parts and products
•

Flexible, information-enabled machines to
meet customer demands (Convert the roll

converting systems

Chemical

Mechanical systems designed to perform

•

(textile, automotive, aerospace,
pharmaceuticals)

goods into useful packaging materials)
•

Equipment assembled and connected by

manufacturing

pipes or ducts to process raw materials and to

processes

manufacture an intended product
•

Industrial sectors

•

Manufacturing processes

•

Industrial sectors (Automotive,
pharmaceutical)

Move products from one place to another

Material conveyor

such as throughout a distribution center or

systems

through various steps in the production
process
•

Machining transfer
lines

•

Synchronous production line consisting of •

Industries such as food,

several work stations

automotive, electronics, and

Each station is a stopping point at which

pharmaceutical, among many

operations (machining, inspection, etc.) are

others

performed on the work pieces

Paint and coating

•

products or equipment uniformly with usage of

automation processes

Numerically controlled
(NC) machine tools

Method of painting or coating components,

•

Automotive Industry

•

Manufacturing (for machining
metal and plastic parts)

automated systems or robots
•

Automating control of machine tools through
the use of software embedded in a
microcomputer attached to the tool
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Automation

Definition/Example

Uses/Application

Capabilities
•

A type of tiny computer that enables people to

Programmable logic

control steps to a process (receive and send

controllers

data, and makes logic-based decisions for

•

automobile industry, chemical
industry and the energy
sector)

automated processes or machines)
•
Industrial robots

Mechanical machine that is programmed to

•

disassembly)

in industrial environments

Robotics

•

Space Exploration

•

Agriculture

•

Food Preparation

•

Military

•

Manufacturing

components are combined and joined to form •

Manufacturing

The branch of technology that deals with the
design, construction, operation, and
application of robots

•
Assembly systems

Manufacturing industries
(welding, painting, assembly,

automatically perform production related tasks

•

Manufacturing (Steel industry,

Working arrangement where individual
a unit that may be further integrated with
other components to create a final product
Refers to activities, equipment, and

•

Warehousing and distribution

Material handling

procedures related to the moving, storing,

•

Pharmaceutical

systems

protecting and controlling of materials in a

•

Automotive

•

Used by manufacturing

•

system

Computer-aided

•

engineers

process planning of a part or product, in

process planning

Computer-supported

The use of computer technology to aid in the
manufacturing

•

Software used to design and manufacture

design and

prototypes, finished products, and production

manufacturing

runs of products

•

Manufacturing
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Automation

Definition/Example

Uses/Application

Capabilities
•

A

computer-controlled

system

that

can

Flexible machine

produce a variety of parts or products in any

systems

order, without the time-consuming task of

•

Most widely applied
in machining operations

changing machine setups
Variation of computer-controlled systems that •

Unit load storage and handling

Automatic storage and

automatically place and retrieve loads from set •

Order picking

retrieval systems

storage locations in a facility with precision, •

Work in process storage

•

accuracy and speed

Computerized

•

scheduling control

and cranes

•

Inventory

arranging, controlling and •

Forecast

in •

Customer orders

a production process

•

Bills of materials

or manufacturing process

•

Manufacturing routers

•

Automobile industry

•

Building and Construction

•

Healthcare and Pharma

optimizing

production and

Automated conveyors

The process of

•
work

and

workloads

Carry heavy materials to specified
destinations using belts, flexible chain, or live
rollers

Appendix 2: List of technologies
Technologies
Industrial Internet of
Things (smart,
connected devices and
systems)

Definition/Example

•

Uses/Application

The use of smart sensors and •
actuators to enhance manufacturing
and industrial processes

Enhance manufacturing and

industrial processes
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Technologies

Definition/Example
•

Uses/Application

A computer program that uses real
world data to create simulations that

Simulation/Digital Twins

can predict how a product or process
will perform
•

A vertical marketing system is the
type of marketing strategy where a
team

Horizontal and Vertical
Systems

of

people

operates

Manufacturing

•

Automobile

•

Smart Cities

•

Healthcare

•

Vertical systems: Patient
scheduling software, restaurant

the

businesses in the same industry
•

•

Horizontal marketing system is the

management software
•

Horizontal systems: payroll,
inventory, billing

type of marketing strategy where all
businesses work on the same level
•

Banking and Securities

Complex process of examining big •

Communications, Media and

data to uncover information -- such

Entertainment

Big Data and analytics

as hidden patterns, correlations, •

Healthcare Providers

(analysis of data to

market

create real-time change)

preferences

•

trends

and

--

organizations

that
make

customer •
can

Cloud (software as a

informed •
•

• The delivery of different services
through the Internet, including data

service delivered over

storage,

the internet)

servers,

Resources

help

business decisions

databases,

Manufacturing and Natural
Government
Insurance

• Data Backup
• File Storage
• Promote clients’ products and
services

networking, and software

• Connect manufacturers,
•

A tool that links marketers and

wholesalers, and distributors,

(digital media,

consumers and builds awareness,

ensuring your product reaches its

advertising platforms)

engagement and community

end-user

Marketing platforms

Mobile (mobile devices
and applications)

•

A type of application software
designed to run on a mobile device,

•

Use of mobile

apps for

supply

chain and shipping logistics
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Technologies

Definition/Example

Uses/Application

such as a smartphone or tablet
computer

Digital payments and

•

currency (e.g. mobile

•

gambling portals, or social

only in digital or electronic form

networks

payment systems etc.)

AI / cognitive computing

•

(smart software
systems)

•

A theory and development of

workforce)

•

Deploy chatbots

tasks that normally require human

•

Predict purchases and gather

intelligence

•

Quality assurance

Products controlled by electronic
be incorporated into clothing or
worn on the body like accessories

•

In manufacturing:

computer systems that can perform

components and software that can
Wearable devices (for

Mostly used in gaming sites,

A form of currency that is available

Example:

smart

glasses

and

• Healthcare: Wearable ECG
monitors
• Manufacturing: Sensor on glove
(Self-extinguishing device)

smartwatches

• Business: opens new possibilities

Virtual reality /
augmented reality

•

(smart head-mounted

Use of computer technology to create

for showcasing products and

a simulated environment

services

displays/glasses)
• Industrial sectors:
3D printing / Additive

• The process of creating an object by

Manufacturing

building it one layer at a time

•
Cybersecurity

The application of technologies,

automotive, medical, architecture,
arts

and

design,

and

Sectors:
• Government

systems,

• Manufacturing

programs,

food,

construction

processes and controls to protect
networks,

aerospace,
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Technologies

Definition/Example

Uses/Application

devices and data from cyber-

• Healthcare Industry

attacks

• Software and Internet Services
• Financial Services

•

Materials

with

engineered

properties created through the
Advanced Materials

development
process

of

specialized

and

synthesis

•

Industries: Medical Devices,
Automotive, Aerospace, Electricals
& Electronics, Industrial, etc.

technology
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Appendix 3
DEFINITION OF AUTOMATION ON WHICH THE WORKING DEFINITION WAS ADAPTED
According to the ISA (International Society of Automation), automation refers to the invention and
deployment of technology to monitor and manage the production and delivery of products and services.
From installation, integration, and maintenance to design, procurement, and administration, automation
touches every aspect of industry. Robotics and expert systems, telemetry and communications, electrooptics, Cybersecurity, process measurement and control, sensors, wireless applications, systems
integration, test measurement, and many more technologies are all part of automation (ISA, 2021).
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Appendix 4 – Survey Questionnaire

Fostering automation, robotics and IIOT in the Manufacturing Sector: A skills
perspective
The Human Resource Development Council (HRDC), under the aegis of the Ministry of labour, HRD and Training
is conducting a study to assess and ascertain the role of skills needed to foster Automation, Robotics and IIOT in
the different sub sectors of the Manufacturing sector and come up with specific skill development programmes.
Kindly spare us some 10-15 minutes of your time to share your views so that we may have valuable findings to
help support the sector in terms of skill development.
Section A: Level of automation
1. How would you rate the degree for automation in your enterprise? (Please choose an option, 1 being the
lowest with no automation and 7 being the highest, fully automated)
Level of automation

Choose an option

1 - no automation at all
2 - about 25% of processes are automated
3 - about 50% of processes are automated
4 - about 75% of processes are automated
5 - about 80% of processes are automated
6 - about 95% of processes are automate
7 - fully automated

2. Does your enterprise have any of the following automation capabilities?
Type of automation
Yes,
to a great extent
Automated assembly machines
Web Handling and converting systems
Chemical manufacturing processes
Material conveyor systems
Machining transfer lines
Paint and coating automation processes
Numerically controlled (NC) machine tools
Programmable logic controllers
Industrial robots
Robotics
Assembly systems
Material handling systems
Computer-aided process planning
Computer-supported design and manufacturing
Flexible machine systems
Automatic storage and retrieval systems
Computerized production and scheduling control
Automated conveyors and cranes

Yes,
to a moderate extent

No
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3. Are you currently using any of the following technologies?
Type of automation
Yes,
to a great extent
Industrial Internet of Things (smart, connected devices
and systems)
Simulation/Digital Twins
Horizontal and Vertical Systems
Big Data and analytics (analysis of data to create realtime change)
Cloud (software as a service delivered over the internet)
Marketing platforms (digital media, advertising
platforms)
Mobile (mobile devices and applications)
Digital payments and currency (e.g. mobile payment
systems etc.)
AI / cognitive computing (smart software systems)
Wearable devices (for workforce)
Virtual reality / augmented reality (smart head-mounted
displays/glasses)
3D printing / Additive Manufacturing
Cybersecurity
Advanced Materials
Others (please specify)

Yes,
to a moderate extent

No

4. In which fields has automation been implemented the most in your enterprise?
Smart manufacturing
Product and services
Business operation and management
Supply chain
Detecting and eliminating yarn imperfections during spinning
Fabric pattern recognition in weaving and knitting mills
Inspection of printing quality
Intelligent colour matching based on historic and current data
Fabric Finishing parameters
automatic sewing robot
Sorting Food
AI - Improving the Supply Chain
AI - Predictive maintenance
Tracking of vessels for logistics optimization
None
Others (please specify)

5. What are the main reasons behind the above usage? (Select 5 main ones)
Reduce down time
Provide predictable maintenance
Improve decision making
Achieve precision
Achieve consistency
Achieve greater operational efficiency
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To increase productivity / efficiency with which we produce goods and services
To keep up to date with the way we produce our goods and services
Instructed to do so by head office
Because of difficulties in recruiting people
Because of difficulties in recruiting the skills needed
To reduce personnel costs
Others (please specify):
6. What are the main reasons behind not using the above technologies? (Please select 3 main ones)
Lack of funding
Lack of appropriate structure
Lack of appropriate staff / skills to drive automation
Lack of clarity on when to use automation
Not aware of new technologies
7. If there are automated processing in your company, which of the following teams are engaged with
implementing automation? [Select only 1 of the statement]
No formal teams are engaged
A technical experienced team
A technical experienced team and a customer experience team, proactively working
together with an organisational change team
A technical experienced team and a customer experienced team, reactively working
together
A technical experienced team and a customer experienced team
8. In the next three years, which of the following are more likely to be introduced in your enterprise?
Type of automation
Yes,
Yes,
No
to a great extent
to a moderate extent
Automated assembly machines
Web Handling and converting systems
Chemical manufacturing processes
Material conveyor systems
Machining transfer lines
Paint and coating automation processes
Numerically controlled (NC) machine tools
Programmable logic controllers
Industrial robots
Robotics
Assembly systems
Material handling systems
Computer-aided process planning
Computer-supported design and manufacturing
Flexible machine systems
Automatic storage and retrieval systems
Computerized production and scheduling control
Automated conveyors and cranes
9. In the next three years, which of the following additional technologies are more likely to be introduced in
your enterprise?
Type of automation
Yes,
Yes,
No
to a great extent
to a moderate extent
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Industrial Internet of Things (smart, connected devices
and systems)
Simulation/Digital Twins
Horizontal and Vertical Systems
Big Data and analytics (analysis of data to create realtime change)
Cloud (software as a service delivered over the internet)
Marketing platforms (digital media, advertising
platforms)
Mobile (mobile devices and applications)
Digital payments and currency (e.g. mobile payment
systems etc.)
AI / cognitive computing (smart software systems)
Wearable devices (for workforce)
Virtual reality / augmented reality (smart head-mounted
displays/glasses)
3D printing / Additive Manufacturing
Cybersecurity
Advanced Materials
Others (please specify)
10. Does your enterprise have a strategy for increased automation?
Yes ☐
No ☐
11. Does your enterprise have dedicated staff who drives the automation process?
Yes ☐
No ☐

Section B: Impact of automation
12. What have been the impact of automation on employment?
Creation of new jobs with new skills sets
Need for further recruitment
Need for reskilling and training of existing staff
Restructuring of jobs
Redundancy of staff
Others (please specify)

13. What are the difficulties encountered in training your employees to adopt automation?
Interest of employees
Incentives in terms of skill development (schemes)
Too old to be trained in new technology
No training available in Mauritius
Cost of training too high
Others (please specify)
14. What will be the impact of further automation on employment in your enterprise (if you are likely to
introduce more automation in the next 3 years)?
Redeployment of certain staff
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Recruitment of staff with new skill sets
Reduce workforce
Reskill existing staff
Section C: Future skills needs and training programmes
15. In order for automation to be introduced and sustained, what are the critical skills required to do so?
[Please select 5 mains ones]
Complex problem solving
Critical thinking
Creativity
People management
Judgment and decision-making
Service orientation
Negotiation
Cognitive flexibility
Soft skills (communication, leadership, crisis management, teamwork)
Others (please specify)

16. In order for automation to be introduced and sustained, what are the necessary additional technical
requirements? [Please select 5 main ones]
Computer programming
Process automation
Big data analysis
Data management
Troubleshooting abilities
Software development and experience
Development Methodology
IT automation engineering skills
Attention to details
Others (please specify)
17. According to you, is there local capability to provide training in the areas you have mentioned?
Yes ☐
Don’t know ☐
No ☐
18. What training programmes would your enterprise require to ensure adoption of sustained automation?
[Please select from the list below]
Database Management for Industrial Automation and Control Systems
Automation Project Management
Programming languages
Mechanical and electrical engineering
Software Testing and Automation
3D design / CNC training
Chemical Engineering & Plant Design
Machine Learning & Artificial Intelligence
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Heating, Ventilation & Air-Conditioning
Industrial Data Communications
Instrumentation, Automation & Process Control
Big Data and Analytics in Electricity Grids
Others (please specify)
19. What type of training methodology would be required to develop skills to foster automation?
Foreign collaboration for training/trainers
Government skills development support
Training support from industry associations (e.g. Diplomas in mechanical engineering)
Collaboration with local public universities (MSc related to automation, IIOT)
Collaboration with local private universities/providers
Recognised short courses
Recognised industry certifications (e.g. Graduate Certificate in Industrial Automation
Engineering)
Online platform
20. How easy would it be for you to recruit people with those skills? (Please choose an option: 1-very easy to
recruit to 5- very hard to recruit)
1 - very easy to 2 - somehow easy to 3 - not sure
4 - somehow hard to 5 - very hard to
recruit
recruit
recruit
recruit
☐
☐
☐
☐
☐

Section D: Future jobs
21. In the Manufacturing sector, which new jobs will be created with increased automation? (e.g. automation
engineer, programmer etc.)

22. With automation, how many such jobs are likely to be created in your enterprise in the next 3 years? (e.g.
5)

23. According to you, how many such jobs are likely to be created in the Manufacturing sector in the next 3
years? (Manufacturing sector to include textiles, jewellery, food printing, light engineering etc.) (for e.g. 100)
0 - 100
101 - 200
201 - 400
401 - 600
600 - 1000
1000+
☐
☐
☐
☐
☐
☐
Section E: Firmographics
25. Tell us about your company:
Sub sector (e.g. Textile)
Main activity (e.g. Manufacture of
leather garments)

Number of employees

1-9
☐

10 - 49
☐

50 - 99
☐

100 - 499
☐

500 +
☐

Secondary activity
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Number of years in operation
less than 1 year
1 -3 years
☐

☐

over 3 years up to and Over 5 years up to and including over 10 years
including 5 years
10 years
☐
☐
☐

Name of company
Name of respondent
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Appendix 5 – Themes- Focus group discussions

Themes for Focus group Discussions
Fostering automation, robotics and IIOT in the Manufacturing Sector: A skills
perspective
The Human Resource Development Council (HRDC), under the aegis of the Ministry of labour, HRD and
Training is conducting a study to assess and ascertain the role of skills needed to foster Automation,
Robotics and IIOT in the different sub sectors of the Manufacturing sector and come up with specific skill
development programmes.
Your perspective on the sector (Manufacturing) or any sub sectors and your enterprise (e.g., Textile,
Food, Printing, Jewellery) in general.
1. Level of automation
2. Automation capabilities
3. Usage of technologies
4. Fields of automation
5. Commitment of management and staff towards automation
6. Future automation plans
7. Impact of implementing automation
8. Future skills needs required to adopt automation
9. Future Jobs required to adopt automation
10. Skill development programmes required
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Appendix 6 –Template-Face to face Interviews
Fostering automation, robotics and IIOT in the Manufacturing Sector: A skills
perspective
The Human Resource Development Council (HRDC), under the aegis of the Ministry of labour, HRD and Training
is conducting a study to assess and ascertain the role of skills needed to foster Automation, Robotics and IIOT in
the different sub sectors of the Manufacturing sector and come up with specific skill development programmes.
Your perspective on the sector (Manufacturing) or any sub sectors (e.g., Textile, Food, Printing, Jewellery) in
general.
1. Level of automation
• How far are processes automated in the sector? What level are they according to you (No automation at
all, 25%, 50%, 75%, fully automated)
• Automation capabilities? (table below gives you an idea) please tell us which automation capabilities the
sector has?
Level
Level 1 - Low
Fixed/hard automation (large
volume, single part production)

Level 2 - Medium
Programmable automation
(associated with batch production)
Level 3 - High
Flexible automation (real time or
on demand production)
Level 4 - Fully
integrated automation (using full
technology)

Types of automation
Automated assembly machines
Web Handling and converting systems
Chemical manufacturing processes
Material conveyor systems
Machining transfer lines
Paint and coating automation processes
Numerically controlled (NC) machine tools
Programmable logic controllers
Industrial robots
Robotics
Assembly systems
Material handling systems
Computer-aided process planning
Computer-supported design and manufacturing
Flexible machine systems
Automatic storage and retrieval systems
Computerized production and scheduling control
Automated conveyors and cranes

2. Usage of technologies
• What type of technologies according to you the sector has?
• Are there any specific sub sector which uses any specific type of technology? Are they advanced
technologies or other technologies?
Simulation/Digital Twins
Virtual reality / augmented reality (smart head-mounted displays/glasses)
Horizontal and Vertical Systems
Big Data and analytics (analysis of data to create real-time change)
AI / cognitive computing (smart software systems)
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3D printing / Additive Manufacturing
Industrial Internet of Things (smart, connected devices and systems)
Wearable devices (for workforce)
Advanced Materials
Cybersecurity
Cloud (software as a service delivered over the internet)
Marketing platforms (digital media, advertising platforms)
Digital payments and currency (e.g. mobile payment systems etc.)
Mobile (mobile devices and applications)
•
•

Why are enterprises using automation? (Benefits for the sector)
Why are enterprises not going for automation? (Hurdles for the sector in terms of technical or financial or
others)

3. Fields of automation
In which areas are processes being automated?
Detecting and eliminating yarn imperfections during spinning
Fabric Finishing parameters
Fabric pattern recognition in weaving and knitting mills
Sorting Food
Inspection of printing quality
Supply chain
Product and services
Business operation and management
automatic sewing robot
AI - Predictive maintenance
Tracking of vessels for logistics optimization
Intelligent colour matching based on historic and current data
AI - Improving the Supply Chain
Smart manufacturing
4. Commitment of management and staff towards automation
• Do you think enterprises have dedicated staff to look after automation?
• Do you think enterprises appoint as a technical team to look into automation? Or are there specific
departments or people with experience who look into that? Or no one at all? Or the CEO?
5. Future automation plans
• Do you think in three years’ time, enterprises will implement automation?
• Which are the capabilities? (Please see table)
Types of automation
Automated assembly machines
Web Handling and converting systems
Chemical manufacturing processes
Material conveyor systems
Machining transfer lines
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Paint and coating automation processes
Numerically controlled (NC) machine tools
Programmable logic controllers
Industrial robots
Robotics
Assembly systems
Material handling systems
Computer-aided process planning
Computer-supported design and manufacturing
Flexible machine systems
Automatic storage and retrieval systems
Computerized production and scheduling control
Automated conveyors and cranes
•

Which technologies? (Please see table)

Simulation/Digital Twins
Virtual reality / augmented reality (smart head-mounted displays/glasses)
Horizontal and Vertical Systems
Big Data and analytics (analysis of data to create real-time change)
AI / cognitive computing (smart software systems)
3D printing / Additive Manufacturing
Industrial Internet of Things (smart, connected devices and systems)
Wearable devices (for workforce)
Advanced Materials
Cybersecurity
Cloud (software as a service delivered over the internet)
Marketing platforms (digital media, advertising platforms)
Digital payments and currency (e.g. mobile payment systems etc.)
Mobile (mobile devices and applications)
• Do you think enterprises have a strategy drafted for automation? An action plans?
6. Impact of implementing automation
•
•
•

7.
•
•
•

What is the impact on employment? People losing jobs? They are being reskilled or trained? Need for
further recruitment? Restructuring jobs? Creation of new jobs?
What are the challenges while training? Is it available in Mauritius? Is it affordable? (Are schemes
available? Employees too old to trained? Employees not interested?
What will be the impact in 3 years’ time? (redeployment of staff, recruitment of staff with new skill sets,
reduce workforce, reskilling?)
Future skills needs / job to adopt automation
Critical skills needed? (complex problem solving, critical thinking, cognitive flexibility)
Technical requirements? (data management, big data analysis, process automation)
New jobs to be created and indicative numbers?

8. Skill development programmes required
• Training programmes? An idea?
• How do you think the sector will train? (Foreign experts, schemes, online)
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