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COMPETITIVENESS: THE CASE OF SOUTH AFRICA’S CIVIL AIRCRAFT
INDUSTRY

RESEARCH CONDUCTED BY:

Ms Daphney H Mhlanga

Director: Innovation & Technology
Department of Trade & Industry
Tel: +2712 - 394 1272

Fax: +2712 - 394 2272

Cell: +2782 806 7435

Email: Daphney@thedti.gov.za
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RESEARCH QUESTIONNAIRE

Confidentiality (The information provided by the interviewee
remains confidential and shall not be disclosed in any way to
any other persons/firms)

PERSONAL BACKGROUND

(Optional, for follow up purposes on responses)

NAME OF INTERVIEWEE:

ORGANIZATION:

JOB TITLE:

TELEPHONE NO:

FAX NO:

EMAIL:
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1. Please indicate your field of expertise below (Mark on the relevant box)
Enai . 1

ngineering
Management Sciences 2
Natural Sciences 3
Other
4
(Please state ... ....coevvviiiiiiiie )
2. Please indicate your field of work within the organisation (Mark on the
relevant box)

Technical Production !
Manufacturing )
Sales & Marketing 3
Other 4
(Please state ........cccovveiiiiiiiiiiiiiiie )
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3. Please indicate your work experience within the aircraft industry or
within aircraft-related policy development (Mark on the relevant box)

Less than 6 months 1
Between 6 and 12 months 2

Between 1 and 2 years 3
Between 2 and 3 years 4
Between 3 and 5 years 5
More than 5 years 6
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RESEARCH QUESTIONS (PART I)

Please choose your answer by ticking on the relevant box.

1. Does your institution/organization/firm have or previously had any joint
ventures with other international aircraft institutions? (Please tick where

appropriate)

Yes [ ] No [ |

2. Has your institution/organization/firm been involved in aircraft projects

for an international contractor? (Please tick where appropriate)

Yes [ ] No [ ]

If yes, please state the percentage contribution of such contract to the

turnover of your institution/organization/firm.

3. Has your institution/organization/firm been involved in any form of
collaboration with other local institutions? (Please tick where

appropriate)

Yes [ ] No [ |

4., Has your institution/organization/firm been involved in any form of
technological innovation or improvement within the aircraft industry?

(Please tick where appropriate)

Yes |:| No |:|
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5. Did your institution/organization/firm acquire some business contracts

through Government assistance in the past, where without their
involvement it might have been difficult if not impossible to attain such
business? (Please tick where appropriate)

Yes |:| No |:|

6. Has your institution/organization/firm been involved in any form of
aircraft-related Technology Transfer with global institutions? (Please tick

where appropriate)

Yes [ ] No [ |

If yes, please state the country where technology is transferred from and

the area of application of such technology.

7. In what area of the Aircraft industry structure is your
institution/organization/firm making a major contribution? (More than

one answer could be chosen)

1% tier (System integration) 1

2" tier (Major sub-system supply) )

3" tier (Minor sub-system supply)

3
4" tier (Component supply) 4
5" tier (Parts supply) 5

Other (please state) ........cccovviiiiiiiiiiiien
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8. Where do you think South African firms should be playing more
important role within the Aircraft industry structure? (More than one

answer could be chosen for this question).

1% tier (System integration) !
2" tier (Major sub-system supply) 2
3 tier (Minor sub-system supply) 3
4™ tier (Component supply) 4
5" tier (Parts supply) 5

Other (please state) ........ccoceviiiiiennnnnn.
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RESEARCH QUESTIONS (PART Il)

9. The following are assumed to be the current major gaps that affect the
technology capability-building process of the South African civil aircraft
industry.

(Please rate on a scale of 1-5, where 1=Strongly disagree and

5=Strongly agree)

Insufficient in-house technological capability

Under-developed National Systems of Innovation

Lack of firm collaboration

Poorly developed aircraft Infrastructure

Insufficient skilled resources

Under-developed technological capabilities

Lack of appropriate technologies

Insufficient R&D investment
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9.cont. The following are assumed to be the current major gaps that affect the
technology capability-building process of the South African civil aircraft
industry.
(Please rate on a scale of 1-5, where 1=Strongly disagree and
5=Strongly agree)

Insufficient knowledge

Insufficient skills development programme

Insufficient strategic alliances with global firms

Lack of skills transfer/knowledge transfer
programme

Poor levels of innovation

Poor external environment

Poor governing structures to oversee the industry
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10.  Where do you think South African private sector firms within the aircraft
industry should be playing a bigger role in building national
technological competitiveness within the civil industry?

(Please rank them on a scale of 1-5, with 1=highest priority and 5=least

priority)

Research and technology development

Business development

Skills development

Infrastructure development

Support higher education & research

institutions

Other (please state)
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11.  What form of interventions is your firm doing in relation to Human
Resource development to enhance in-house technological capabilities?
(More than one answer could be chosen for this question. Also indicate

if you have been involved or not in such interventions)

Already Envisage
involved involvement

In-house skills development programme

Inter-firm  skills exchange program
(national)

Inter-firm  skills exchange program
(international)

Knowledge transfer during technology

transfer

Inter-firm research collaboration
(national)

Inter-firm research collaboration

(international)
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Which countries do you think South African aircraft firms should place
their emphasis in terms of developing their market relations as part of
enhancing national technological competitiveness and technology
capability-building? (Please rank them on a scale of 1-5, with 1=highest
priority, 5=least priority).

Africa

Europe (excluding United Kingdom)

United Kingdom

United States

Asia

Latin America

Other (please state)
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13. To what extent do you agree or disagree with the following statements?

Statements Strongly | Disagree | Neither Agree | Strongly
disagree agree nor agree
disagree
1 2 3 4 5
Inter-firm collaboration can

enhance technology & business
capability development within SA
aircraft firms through skills transfer,
joined investment and learning
from each other.

Government interventions are
necessary for business acquisition
and improved market access by
SA aircraft firms.

R&D programme, in line with
applied technology development
could improve the technology base
of the SA aircraft industry.

Technology transfer would be key
towards development of
technology capabilities, improved
innovation and competitiveness of
SA aircraft industry.

SA firms should form joint ventures
with global firms to have improved
technology and business
development capabilities, as well
as better market accessibility.

Collaborative efforts from
academia, research institutions,
frms and government are

essential for enhancing innovation
and technology development
within the aircraft industry.

SA government should collaborate
with  governments from other
countries on major projects so as
to faciltate development and
market access for SA aircraft firms.

247




Appendix II: Research questionnaire for South African experts

&
&
ﬂ UNIVERSITEIT VAN PRETORIA
&, UNIVERSITY OF PRETORIA
W’ YUNIBESITHI YA PRETORIA

14.  For technology development to improve within the civil aircraft industry,
the following should be established:

(Please rank them on a scale of 1-5, with 1=highest priority, 5=least

priority).
Research and technology development programme 1
Firm collaboration (national)
2
3
Firm collaboration (international)
4
Aircraft-related research institutes
5
Government support/involvement
. g 0 6
Market acquisition assistance
Research collaboration (government, research institutes, 7
academia, firms)
Technology transfer 8
Skills development 9
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15.  The following are assumed to be the factors hampering business
acquisition and technology capability-building for South African civil
aircraft firms:

(Please rate on a scale of 1-5, where 1=Strongly disagree and
5=Strongly agree)

Highly regulated environment (global & local)

Insufficient financial resources

Inadequate skilled resources

Lack of appropriate technologies

Projects too costly

Poor strategic alliances or networks

Not meeting customers’ demands

Insufficient government support

Insufficient experience in global supply

Negative perception by global customers on quality
of products
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16.  What are the existing competencies, capabilities, skills and technologies
available within the South African aircraft industry?

(More than one answer could be chosen for this question.)

Aircraft maintenance skills 1
Aircraft conversions and modification skills 2
Manufacture of components and sub-system levels 3

Manufacture of composites, rotor wing propeller

blades, gear-boxes 4
Specialists in avionics 5
Capabilities for interior designs 6
Design and manufacturing skills for helicopters 7
Manufacture of military aircraft 8

Other (please state)
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17. What would be the ideal key competencies, capabilities, skills and
technologies needed for technology development within the South African civil
aircraft industry?

(Please rank them on a scale of 1-5, with 1=highest priority, 5=least priority).

Aircraft maintenance skills 1
Aircraft conversions and modification skills 2
Manufacture of components and sub-system levels 3

Manufacture of composites, rotor wing propeller

blades, gear-boxes 4
Design and manufacturing of complete engines 5
Specialists in avionics 6
Capabilities for interior designs 7
Design and manufacturing skills for helicopters 8
Design and manufacturing skills for passenger aircraft 9
Full assembling skills for passenger aircraft 10
Civil-military technology linkages 11

Other (please state)
................................................... 12
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18.  How would you rate the current level of innovation in South Africa as
compared to that of other successful organizations/institutions/firms in
developing countries (South Korea, Japan, Brazil, etc) within the civil

aircraft industry?

Extremely poor !

Poor 2
3

Moderate

Strong 4
5

Very strong

Please state the percentage level of investment on innovation (R&D) by your
institution towards technological development within the civil aircraft industry
%
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Appendix Ill: Research questionnaire for international experts

AREA OF STUDY

INDUSTRIAL CAPABILITY AND NATIONAL TECHNOLOGICAL
COMPETITIVENESS: THE CASE OF SOUTH AFRICA’S CIVIL AIRCRAFT
INDUSTRY

CONTACT PERSON:

Ms Daphney H Mhlanga

Director: Innovation & Technology
Dept of Trade & Industry (South Africa)
Tel: +2712 - 394 1272

Fax: +2712 - 394 2272

Cell: +2782 806 7435

Email: Daphney@thedti.gov.za
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RESEARCH QUESTIONNAIRE

Confidentiality (The information provided by the interviewee
remains confidential and shall not be disclosed in any way to
any other persons/firms)

PERSONAL BACKGROUND
(Optional, for follow up purposes on responses)

NAME OF INTERVIEWEE:

ORGANIZATION:

JOB TITLE:

TELEPHONE NO:

FAX NO:

EMAIL:
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1. Please indicate your field of expertise below (Mark on the relevant box)
Enai . 1

ngineering
Management Sciences 2
Natural Sciences 3
Other
4
(Please state ... ....coevvviiiiiiiie )
2. Please indicate your field of work within the organisation (Mark on the
relevant box)

Technical Production !
Manufacturing )
Sales & Marketing 3
Other 4
(Please state ........cccovveiiiiiiiiiiiiiiie )
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3. Please indicate your work experience within the aircraft industry or
within aircraft-related policy development (Mark on the relevant box)

Less than 6 months 1
Between 6 and 12 months 2
Between 1 and 2 years 3
Between 2 and 3 years 4
Between 3 and 5 years 5
More than 5 years 6
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RESEARCH QUESTIONS (PART )
(To be completed by firms only)

Please choose your answer by ticking on the relevant box.

1. Does your firm have or had any joint ventures with other aircraft
firms/institutions/organisations outside your country? (Please tick where
appropriate)

Yes [ ] No [ ]

2. Has your firm been involved in any form of collaboration with other local
firms/institutions/organisations? (Please tick where appropriate)

Yes |:| No |:|

3. Is  your firm  subcontracting some of its work to
firms/institutions/organisations outside your country? (Please tick where
appropriate)

Yes |:| No |:|

If yes, please state the percentage contribution of such subcontract(s) to
the turnover of your firm/institution/organisation.
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4. Has your firm/institution/organisation been involved in aircraft projects

for an international contractor? (Please tick where appropriate)

Yes [ ] No [ ]

If yes, please state the percentage contribution of such contract to the

turnover of your firm/institution/organisation.

5. Has your firm/institution/organisation been involved in any form of
technological innovation or improvement within the aircraft industry?

(Please tick where appropriate)

Yes |:| No |:|

6. Did your firm/institution/organisation acquire some business contracts
through Government assistance in the past, where without their
involvement it might have been difficult if not impossible to attain such

business? (Please tick where appropriate)

Yes |:| No |:|

7. Has your firm/institution/organisation been involved in any form of
aircraft-related Technology Transfer with global firms/institutions?
(Please tick where appropriate)

Yes [ ] No [ ]

If yes, please state the country where technology is transferred from and
the area of application of such technology.
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8. In what area of the Aircraft industry structure is your firm/institution
making a major contribution? (More than one answer could be chosen

for this question).

1% tier (System integration) 1

2" tier (Major sub-system supply) )

3 tier (Minor sub-system supply)

3
4" tier (Component supply) 4
5" tier (Parts supply) 5

Other (please state) .....................
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RESEARCH QUESTIONS (PART Il)

9. It is the role of government to promote national technological competence
through interventions such as these: (Mark on the relevant box to show the

extent that you agree or disagree with such possible government interventions)

Government Strongly Agree Neither Disagree | Strongly
interventions agree agree nor disagree
disagree
5 4 3 2 1

Support R&D

programmes

Support infrastructure
development

Stimulate local &
international

partnerships

Provide safety and
Regulatory
environment

guidelines

Oversee
establishment of
enabling or governing

structures

Support skills
development
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10. The following are essential interventions for successful technology
capability-building or technological competitiveness within the aircraft industry:
(Mark on the relevant box to show the extent that you agree or disagree with

the statements)

Statements

Strongly
agree

Agree

Neither
agree nor
disagree

3

Disagree

Strongly
disagree

Inter-firm collaboration can enhance
Technology capability development
within aircraft firms through skills
transfer, joined investment and
learning from each other.

Government interventions are essential

for  fostering  proper  structures
necessary for building technology
competence.

Large investment on R&D could

improve technology competence within
firms thereby enhancing technological
competitiveness of the national aircraft
industry.

Technology transfer would be key
towards development of technology
capabilities, improved innovation and
competitiveness of aircraft industry.

Firms should form joint ventures or
strategic alliances with global firms to
have improved technology
development capabilities, as well as
better market accessibility.

Government should collaborate with
governments from other countries on
major projects so as improve
technology competence and global
market access for aircraft firms.
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10Cont. The following are essential interventions for successful technology
capability-building or technological competitiveness within the aircraft industry:
(Mark on the relevant box to show the extent that you agree or disagree with
the statements)

Statements Strongly | Agree | Neither | Disagree | Strongly
agree agree disagree
nor
disagree
5 4 3 2 1

Collaborative efforts from
academia, research
institutions, firms and
government are essential
for enhancing innovation
and technology
development within the
aircraft industry.

User-producer kind of
linkages should be
maintained to foster inter-
firm learning and proper
understanding of
technology development
requirements.

Government should
invest in developing
future engineers at all
levels of training, so as to
build a strong technology
development skilled
nation.
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11.  To grow the aircraft industry towards national technological
competitiveness, the following should be established:

(More than one answer could be chosen for this question. Also rate them on a
scale of 1-5, with 1=highest priority and 5=least priority)

Research and technology development programme 1
Firm collaboration (national) 2
Firm collaboration (international) 3
Aircraft-related research institutes 4
Government support for technological innovation 5
Market acquisition assistance 6

Research collaboration (government, research institutes,

academia, firms) 7
Technology transfer 8
Skills development programme 9
Good governance structures 10
Well-supported higher education & research institutions 1
Appropriate infrastructure 12
Other o 13

263



Appendix Ill: Research questionnaire for international experts

4

[

g

A4

UN
UNI
v, U

IVERSITEIT VAN PRETORIA
VERSITY OF PRETORIA
NIBESITHI YA PRETORIA

12. The following are the most well known
technological competitiveness of firms within the civil aircraft industry. (Mark on
the relevant box to show the extent that you agree or disagree with the

following)

aspects that impact on the

Aspects of impact

Strongly
agree

5

Agree

Neither

agree nor

disagree
3

Disagree

Strongly
disagree

1

Insufficient in-house
technological capability

Under-developed National
Systems of Innovation

Lack of firm collaboration

Poorly developed aircraft
Infrastructure

Insufficient skilled resources

Under-developed technological
capabilities

Insufficient R&D investment

Insufficient skills development
programme

Insufficient strategic alliances
with global firms

Lack of skills
transfer/knowledge transfer
programme

Poor levels of innovation

Poor external environment (e.g govt
policy, demand, firm rivalry)

Poor governing structures to
oversee the industry
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13. What form of interventions should firms do in relation to human resource

development to enhance in-house technological capabilities? (More than one

answer could be chosen for this question. Please rate them on a scale of 1-5,

with 1=highest priority, 5=least priority. Also indicate if you have been involved

or not in such interventions)

Have been
involved

Never
involved

In-house skills development programme

Inter-firm  skills exchange program
(national)

Inter-firm  skills exchange program
(international)

Knowledge transfer during technology
transfer

Inter-firm research collaboration
(national)

Inter-firm research collaboration
(international)
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14. The following are assumed to be the factors hampering global business
acquisition and technology capability-building needed for enhancing
technology development within the civil aircraft firms:

(Please rate on a scale of 1-5, where 1=Strongly disagree and 5=Strongly

agree)

Highly regulated environment (global & local)

Insufficient financial resources

Inadequate skilled resources

Lack of appropriate technologies

Projects too costly

Poor strategic alliances or networks

Not meeting customers’ demands

Insufficient government support

Insufficient experience in global supply

Negative perception by global customers on quality

of products
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15. What would be the ideal key competencies, capabilities, skills and
technologies needed for civil aircraft technology development by developing
economies? (More than one answer could be chosen for this question. Also
rate them on a scale of 1-5, with 1=highest priority and 5=least priority)

Aircraft maintenance skills 1
Aircraft conversions and modification skills 2
Manufacture of components and sub-system levels 3

Manufacture of composites, rotor wing propeller

blades, 4
gear-boxes

Design and manufacturing of complete engines 5
Specialists in avionics 6
Capabilities for interior designs 7
Design and manufacturing skills for helicopters 8
Design and manufacturing skills for passenger aircraft 9
Full assembling skills for passenger aircraft 10
Civil-military technology linkages 11

Other (please state)
................................................... 12
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16. How would you rate the current level of innovation in your firm/country as
compared to that of successful firms/countries specifically within the civil

aircraft industry? (Please mark on the relevant box)

Extremely poor !

Poor 2
3

Moderate

Strong 4
5

Very strong

Please state the percentage level of investment on innovation (R&D) by your
firm or country towards technological development within the civil aircraft

industry %
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Appendix IV: Discussion on data collected from South African
experts

On the Research questionnaire for South African experts the responses
were categorised as follows:

A. Responses by aircraft Firms

B. Responses by Research institutions

C. Responses by Academia (Higher education institutions), and

D. Responses by Government officials.

On personal background, three (3) questions were asked as follows:
1. Please indicate your field of expertise.

Engineering

Management Sciences

Natural Sciences

Other (Combination of natural and management sciences)

The dominant field of expertise from respondents was ‘engineering’, where
these experts were mostly from Firms and Academia, with 100% score on that
particular category. The analysis would mean that ‘engineering’is a critical field
needed for Aerospace technology development and competence. Table (iv)1

and Figure (iv)1 below indicate the distribution of the findings.

Table (iv)1 Field of expertise by respondents (Percentages)

Firms Govt Research Academia Total %
Engineering 100 0 60 100 73.33
Management 0 50 0 0 6.67
Sciences
Natural Sciences 0 0 40 0 13.33
Management/Natural 0 50 0 0 6.67
Sciences
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Respondents field of expertise

7%

7%

[DOEngineering Manag Science

CONat Science COManag/Nat Science

Figure (iv)1 Distribution of respondents’ field of expertise
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2. Please indicate your field of work within the organisation.

The majority of respondents fell outside the listed fields, where the score was
61% (‘others’). The next higher score was on the field of ‘manufacturing’ (15%).
The distribution is graphically illustrated on Figure (iv)2. The analysis would
mean that most of the top personnel within the aircraft industry were not
directly involved on the listed fields, possibly because they were in top
management positions, they would fall under the field named ‘others’, which

could mean ‘management field.

Distribution on respondents’ field of work

8% o _ 15%
"""" 8%
61%
O Manufacturing F Sales & Marketing
OOthers O Sales, Marketing & others
OTechn prod./manufact. & others

Figure (iv)2 Distribution of respondents’ field of work
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3. Please indicate your work experience within the aircraft industry.

About 67% of the respondents have been in the industry for over 5 years.
When specifically looking at Firms there was 100% indication that they have
been working on this industry for over 5 years, which could mean that it is quite
critical to have experienced people because of the complexity of such an

industry. This is graphically illustrated on Figure (iv)3.

Distribution on respondents’ work experience

years of
experience (%)

Percentage on

Respondents

Figure (iv)3 Distribution of respondents' work experience

On the main research questions there were two sections, Part | and Il.

Part | looked at the technological innovation related background in the form of
activities (both current and previous) that firms have embarked on, so as to be
able to make a comparison to the successful countries’ pattern of technology
development. This was in line with the theory on technological competence
and capability building paths followed by most of the successful countries
studied (Chapter 2). It also looked at the current and future positioning of firms

in relation to the aircraft industry structure.
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Responses to Part | questions were received as follows:

1. Does your institution/organisation/firm have or previously had any joint

ventures with other international aircraft institutions?

About 60% of the total respondents said ‘NO’, meaning that they do not have
joint ventures with international aircraft institutions. Responses by Firms
indicated that only 50% have had joint ventures with international institutions,
whereas Research institutions had 80% of such joint ventures. This is
graphically illustrated on Figure (iv)4.

Joint ventures with international institutions
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Figure (iv)4 Existing joint ventures with international institutions
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2. Has your institution/organisation/firm been involved in aircraft projects for an

international contractor?

About 47% of the total respondents agreed to have been involved in aircraft
projects for an international contractor. Of such responses, Firms showed a
100% involvement in that they all agreed to have been involved. Firms further
indicated that such involvement on projects for international contractors
contribute about 95% to their total turnover. This could mean that the firms are
getting opportunities to learn and could also be an indication of the existing
capability by local firms when they are in a position to do work for international
market. It also indicates that the international market is very crucial to the
success of the local firms if such kind of work contributes about 95% to the
total of their turnover. The distribution is graphically illustrated on Figure (iv)5.

Involvement on projects for international contractor
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Figure (iv)5 Respondents’ involvement on projects for international
contractor
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3. Has your institution/organisation/firm been involved in any form of

collaboration with other local institutions?

A 100% response was received from all respondents, meaning that they all
agree that they have been involved in some form of collaboration activities with

local institutions.

4. Has your institution/organisation/firm been involved in any form of

technological innovation or improvement within the aircraft industry?

Majority of respondents agreed to have been involved in technological
innovation within the aircraft industry, where 93% of the total said ‘YES'. A
100% response was received from Firms, Government and Research
institutions, whereas 75% indication of such involvement was by Academia.

This is graphically illustrated on Figure (iv)6.

Involvement in technological innovation
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Figure (iv)6 Involvement in technological innovation by respondents
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5. Did your institution/organisation/firm acquire some business contracts
through government assistance in the past, where without their involvement it

might have been difficult if not impossible to attain such business?

About 73% of the total respondents agree that government assistance has
contributed towards their acquisition of some business contracts. Out of that,
Firms had a 100% response, also agreeing that government has somehow
assisted them to acquire some business contracts. This is graphically

illustrated on Figure (iv)7.

The level of business acquisition through government
interventions

Percentage
level (%)

Respondents

Figure (iv)7 The level of business acquisition through government
interventions
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6. Has your institution/organisation/firm been involved in any form of aircraft-
related technology transfer with global institutions?

The responses received were not very different, where about 53% of the total
respondents answered ‘YES' to the question, and 47% answered NO.
However, for Firms, it appeared that technology transfer is very critical for their
success in that they had a 100% response, where they agreed that they have

been transferring technology. This is graphically illustrated on Figure (iv)8.

Respondents' involvement in aircraft-related technology transfer

Percentage
level (%)

Respondents

Figure (iv)8 Respondents’ involvement in aircraft-related technology
transfer

7.In what area of the aircraft industry structure is your

institution/organisation/firm making a major contribution?

On average respondents indicated that their major contribution is on fourth
tier (component supply) with a 47% overall response, and also third tier
(minor subsystem supply) with a 40% overall response. Firms specifically had
a 100% response rate, showing that they make a contribution in both third and
fourth tiers equally. However, they had a 75% response with regard to
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contribution they make on first tier (full assembly/system integrators) and
second tier (major subsystem supply). For fifth tier (parts supply), the total
respondents showed that it is only 20% contribution that they make. These
results show that firms and research institutions are already moving up the
value chain supply system (pyramid) of the aircraft industry structure as
indicated on Figure 1.1 (from Chapter I). This does not necessarily mean that
they cannot have technologies that could contribute towards the development

of the first tier, but the market could be the determining factor as well.

System integrators
(Boeing & Airbus)

Major subsystem
suppliers

I

Minor subsystem
suppliers

Component
suppliers

20%
Parts suppliers ‘/

Figure 1.1 The aircraft industry structure

Source: Adapted from British Aerospace Annual Report and Accounts (1998),
include respondents contribution percentages on tier levels.
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Figure (iv)9 shows findings on South Africa’s major contribution percentages
by tier levels.

SA major contribution by tier (total respondents)

Percentage
contribution

Tier levels

Figure (iv)9 South Africa’s major contribution percentages by tier levels
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The graphical representation of the contribution by respondents on the tier with
the highest contribution (fourth tier) is illustrated on Figure (iv)10.

Area of major contribution (4th tier)

Percentage
contribution
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Figure (iv)10 Respondents’ contribution on the fourth tier
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8. Where do you think South African firms should be playing more important

role within the aircraft industry structure?

Respondents believe that South African firms should be contributing more
towards developing the second and third tier levels. The total response was
about 87% for second tier and 80% for third tier. Firms responded with 100% in
both categories, indicating that the bigger contribution should equally be on
second and third tier levels. The interpretation of the result is that firms can
therefore develop technological capabilities more within the second and third
tiers of the aircraft industry structure. A graphical representation of the results

is illustrated on Figure (iv)11.

Tier levels where South Africa should contribute

Percentage
contribution

Tier levels

Figure (iv)11 Percentage levels by tier level where South Africa should
contribute
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Both Firms and Government responses converged when they responded by
answering ‘YES’ (100%), indicating that South African firms should contribute
more on the second tier. Responses by Research institutions and Academia
had 80% and 75% respectively, also agreeing to South African firms’ need to
contribute more towards developing the second tier. This is illustrated on

Figure (iv)12.

South Africa should contribute on the second tier

Percentage
contribution

Respondents <°

Figure (iv)12 Respondents’ percentage contribution for the second tier

Part I, looked at the technological competencies, factors that impact on
technological capability-building process for South African civil aircraft industry,
market feasibility for South African firms, and testing the conceptual framework
as proposed by the researcher. This is based on the theory on technological
competence and capability building paths followed by most of the successful
countries. In short, the section is aimed at identifying the technological
challenges believed to be faced by the local civil aircraft industry, and if the
framework proposed by the researcher on building technological competencies

could be useful in resolving such challenges.
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For Part Il, responses were received as follows:

9. The following are assumed to be the current major gaps that affect the
technology capability-building process of the South African civil aircraft
industry:

a) Insufficient in-house technological capability

When focusing on the total responses combined, those that Strongly agree had
the highest score (33%), followed by those that Agree (20%). Firms had the
highest score of 75% (Strongly agree + Agree), agreeing that the above is a
major gap affecting technology capability-building process of the South African

civil aircraft industry. The findings are graphically represented on Figure (iv)13.

Insufficient in-house technologiical capability
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Figure (iv)13 “Insufficient in-house technological capability” as a gap that
impacts on the technology capability-building process
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b) Underdeveloped National System of Innovation

For this aspect, the highest score for total respondents was on Strongly agree
(53%). Disagree and Agree had a score of 13% each. Firms had a 100% score
on Strongly agree. The findings are illustrated on Figure (iv)14.

Under-developed national system of innovation

Percentage
level (%)

Level of agreement

Figure (iv)14 “Under-developed national system of innovation” as a gap
that impacts on the technology capability-building process
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¢) Lack of firm collaboration

Total respondents scored 33% on both Strongly agree and Agree. Government
had a 50% score on Strongly agree, with Research institutions scoring 40%.
The findings are illustrated on Figure (iv)15.

Lack of firm collaboration

Percenta
ge (%)

Level of agreement

Figure (iv)15 “Lack of firm collaboration” as a gap that impacts on the
technology capability-building process
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d) Poorly developed aircraft infrastructure

Total respondents scored 27% on both Agree and Disagree. Strongly agree
scored 13%. A graphical representation on the findings is shown on Figure
(iv)16.

Poorly developed aircraft infrastructure

Percentage
level (%)

Level of agreement

Figure (iv)16 “Poorly developed aircraft infrastructure” as a gap that
impacts on the technology capability-building process
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e) Insufficient skilled resources

The highest score for total respondents was on Strongly agree, with 40%,
followed by 27% on Agree. Both Firms and Government had a 50% score on
Strongly agree. A graphical representation of the findings is shown on Figure
(iv)17.

Insufficient skilled resources

Percentage
level (%)

Level of agreement

Figure (iv)17 “Insufficient skilled resources” as a gap that impacts on the
technology capability-building process
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f) Underdeveloped technological capabilities
Total respondents had a highest score of about 27% on both Strongly agree
and Agree. Responses under Not sure had a total score of 40%. Academia
specifically had a score of 50% on both Strongly agree and Agree, when Firms
had 25% in both Strongly agree and Agree. A graphical representation of the

findings is shown on Figure (iv)18.

Underdeveloped technological capabilities

Percentage
level (%)

Level of agreement

Figure (iv)18 “Underdeveloped technological capabilities” as a gap that
impacts on the technology capability-building process
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g) Lack of appropriate technologies
Total respondents had the highest score of about 33% on Agree, and also 33%
on Disagree. However, on Strongly agree the score was 20%, which when
combined with the score on Agree (33%) leads to total agreement. Firms had a
highest score of 50% on Strongly agree, with another 25% on Agree. Research
institutions had 60% on Agree. A graphical representation of the findings is

illustrated on Figure (iv)19.

Lack of appropriate technologies

Percentage
level (%)

Level of agreement

Figure (iv)19 “Lack of appropriate technologies” as a gap that impacts on
the technology capability-building process
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h) Insufficient R&D investment

Responses in total had a highest score of 60% on Strongly agree, followed by
27% on Agree. Not sure had a score of 13%. Both Firms and Academia had a
75% score on Strongly agree, with Research institutions scoring 60% on the
same aspect. Figure (iv)20 illustrates the graphical representation of the

findings.

Insufficient R&D investment

Percentage
level (%)

Level of agreement

Figure (iv)20 “Insufficient R&D investment” as a gap that impacts on the
technology capability-building process
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i) Insufficient knowledge

The highest score on total respondents was 40% at both Agree and Not sure.
Both Strongly agree and Disagree had a similar score of about 7%. Firms only
had a score of 50% on Agree, whereas Research institutions had 60% score

on same aspect of Agree. A graphical representation on the findings is shown
on Figure (iv)21.

Insufficient knowledge

level (%)

Level of agreement

Figure (iv)21 “Insufficient knowledge” as a gap that impacts on the
technology capability-building process
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j) Insufficient skills development programmes
On this aspect, the highest score on total respondents was 33% for both
Strongly agree and Agree. A graphical representation on the findings is shown

on Figure (iv)22.

Insufficient skills development programmes

Percentage
level (%)

Level of agreement

Figure (iv)22 “Insufficient skills development programmes” as a gap that
impacts on the technology capability-building process
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k) Insufficient strategic alliances with global firms
The total respondents’ score was 33% for both Strongly agree and Agree. A

graphical representation on the findings is shown on Figure (iv)23.

Insufficient alliances with global institutions

Percentage
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Figure (iv)23 “Insufficient alliances with global institutions” as a gap that
impacts on the technology capability-building process
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I) Lack of skills’knowledge transfer programmes

A highest score of 53% was obtained for Agree on total respondents, followed
by 20% on Strongly agree. Both Strongly disagree and Disagree had a score of
about 7% each. Not sure had a score of 13%. Firms scored 75% on Agree,
followed by Research institutions (60%) and Government (50%). Research
institutions had a further 40% on Strongly agree. A graphical representation on

the findings is shown on Figure (iv)24.

Lack of skills’knowledge transfer programme
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Level of agreement

Figure (iv)24 “Lack of skills’knowledge transfer programmes” as a gap
that impacts on the technology capability-building process
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m)Poor levels of innovation

The total respondents’ score was 33% for both Strongly agree and Agree. This
was followed by Disagree (20%), then Strongly disagree (7%). Not sure scored
7%.  Firms specifically scored high on Agree (75%). Government and
Research institutions had higher scores on Strongly agree, with 50% and 40%
respectively. A graphical representation on the findings is shown on Figure
(iv)25.

Poor levels of innovation

Percentage
level (%)

Level of agreement

Figure (iv)25 “Poor levels of innovation” as a gap that impacts on the
technology capability-building process
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n) Poor external environment

A highest score of 40% was obtained for Agree on total respondents, with a
further 13% on Strongly agree. Strongly disagree also scored about 13%. Not
sure had 33%. Firms specifically scored 50% on Agree, with a further 25% on
Strongly agree. Research institutions scored 60% on Agree. A graphical

representation on the findings is shown on Figure (iv)26.

Poor external environment
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Level of agreement

Figure (iv)26 “Poor external environment” as a gap that impacts on the
technology capability-building process
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0) Poor governing structures

A highest score of 47% was obtained for Agree on total respondents, followed
by 20% on Strongly agree. For Disagree the total respondents’ score was 13%.
Not sure had 13% score. Firms specifically scored 100% on Agree. A graphical

representation on the findings is shown on Figure (iv)27

Poor governing structures to oversee industry

level (%)

Level of agreement

Figure (iv)27 “Poor governing structures” to oversee industry as a gap
that impacts on the technology capability-building process
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10. Where do you think South African private sector firms within the aircraft
industry should be playing a bigger role in building national technological
competitiveness within the civil industry?

a) Research and technology development
In total the highest score of 40% for Highest priority was obtained, followed by
33% on Medium. Government scored 100% on Highest priority, whereas Firms
found the aspect to be of Medium (100%) priority. A graphical representation
of the scores is illustrated on Figure (iv)28.

Research and technology development

Percentage
level (%)

Priority level

Figure (iv)28 Percentages for prioritising focus on research and
technology development
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b) Business Development

Total respondents scored 40% on Highest priority, with a further 20% on High
priority. A score of 20% was also obtained on Least priority. Government found
this aspect to be of Highest priority (100% score), whereas Firms had a score
of 50% on Highest priority. Academia scored 75% (Highest priority). A
graphical representation of the scores is illustrated on Figure (iv)29.

Business development

Percentage
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Priority level

Figure (iv)29 Percentages for prioritising focus on business development
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c¢) Skills Development

The highest score by total respondents was 53% on Highest priority, followed
by 27% on High priority. Government found this aspect to be of Highest priority
(100% score), whereas Firms had a score of 50% on Highest priority. A

graphical representation of the scores is illustrated on Figure (iv)30.

Skills development
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Figure (iv)30 Percentages for prioritising focus on skills development
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d) Infrastructure development

The highest score by total respondents was 40% on High priority, followed by
33% on Highest priority. Government found this aspect to be of Highest priority
(100% score), whereas Firms found it to be of High priority (100%). A graphical

representation of the scores is illustrated on Figure (iv)31.
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Figure (iv)31 Percentages for prioritising focus on infrastructure
development
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e) Support higher education

The highest score by total respondents was 40% on Highest priority, with a
further 13% on High priority. 27% was scored on Low priority. Both
Government and Academia found this aspect to be of Highest priority (100%
score), whereas Firms found it to be of Low priority (50%). A graphical

representation of the scores is illustrated on Figure (iv)32.

Support higher education

e
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Priority level

Figure (iv)32 Percentages for prioritising focus on support for higher
education

11. What form of interventions is your firm doing in relation to human
resource development to enhance in-house technological capabilities? Indicate

if you have been involved or not in relation to such interventions.

Responses were obtained on the following list of interventions:
A. In-house skills development programme

B. Inter-firm skills exchange programme (national)

C. Inter-firm skills exchange programme (international)

D. Knowledge transfer during technology transfer

E. Inter-firm research collaboration (national)

F. Inter-firm research collaboration (international)
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For intervention A (In-house skills development programme), the highest score
of 92% on total responses was obtained, indicating that majority of
respondents were Already involved in that intervention. Firms, Government
and Research institutions, all had individual scores of 100%, indicating that
they were fully involved in such intervention. A graphical representation of the
scores for intervention A is illustrated on Figure (iv)33.

Inhouse skills development programme

Percentage
level (%)

Level of involvement

Figure (iv)33 Level of involvement in “In-house skills development
programme” as an intervention for human resource development
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Intervention C (Inter-firm skills exchange programme - international) had the
second highest score of 70% by total respondents, also showing that they were
Already involved in that intervention. Third highest score (64%) was obtained
on intervention D (Knowledge transfer during technology transfer), also
indicating that firms were Already involved in that intervention. A graphical
representation of the scores showing the level of involvement on all

interventions is illustrated on Figure (iv)34.

Level of involvement in various interventions for human resource
development

(%)

Level of involvement
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Interventions

Form of
intervention
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involved)

O Inhouse skills dev O Interfirm skills exch-Nat

O Interfirm skills exch-Internat O Knowledge trans during tech trans

E Interfirm res collab-Nat E Interfirm res collab-Internat

Figure (iv)34 Level of involvement in various interventions for human
resource development
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12. Which countries/continents do you think South African aircraft firms
should place their emphasis in terms of developing their market relations as
part of enhancing national technological competitiveness and technology
capability-building?

Responses were obtained on the following list of countries/continents:
Africa

Europe

United Kingdom (UK)

United States (US)

Asia

mmo o w >

Latin America
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The highest score of 71% (Highest priority) on total responses was obtained for
Europe, thereby indicating that majority of respondents think Europe should be
the business focus area for South African aircraft firms. Both Firms and
Government had individual scores of 100% (Highest priority), with Research
institutions at 60% (Highest priority) and Academia at 33%. A graphical
representation of the scores is illustrated on Figure (iv)35.

Priority percentages shown for Europe

Percentage
level (%)

Priority level

Figure (iv)35 Percentages for Europe as priority for business market by
South African aircraft industry
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The second highest score of 69% (Highest priority) on total responses was
obtained for UK, with a difference of 2% when compared with the highest score
(Europe). An obvious conclusion would be that the majority of respondents
think that UK should also be the business focus area for South African aircraft
firms. In this instance, Firms, Government and Academia had individual scores
of 100% (Highest priority). A graphical representation of the scores is
illustrated on Figure (iv)36.

Priority percentages shown for UK
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Figure (iv)36 Percentages for UK as priority for business market by South
African aircraft industry
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In summary, total responses shown the highest score of 71% (Highest priority)
for Europe, followed by a score of 69% (Highest priority) for UK, then Africa at
54% (Highest priority), USA at 42% (Highest priority), Latin America at 10%
(Highest priority) and Asia at 8% (Highest priority). A graphical representation

of the scores is illustrated on Figure (iv)37.
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Figure (iv)37 Highest priority percentages for countries/continents of
focus by South African aircraft industry to develop market
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13. To what extent do you agree or disagree with the following statements?

A. Inter-firm collaboration can enhance technology & business capability
development within South African aircraft firms through skills transfer, joined
investment and learning from each other.

On this statement the highest score for total respondents was on Agree (53%),
followed by Strongly agree (40%). Government scored 100% on Strongly
agree. Firms and Academia both agree, with individual scores of 75% each on

Agree. A graphical representation of the scores is illustrated on Figure (iv)38.

Inter-firm collaboration enhances technology capabilities
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Figure (iv)38 Level of agreement on Statement A: “Inter-firm collaboration
enhances technology capabilities ....”.
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B. Government interventions are necessary for business acquisition and
improved market access by South African aircraft firms.

On this statement the highest score for total respondents was equal for both
Strongly agree (50%) and Agree (50%). Government scored 100% on Strongly
agree, with Firms scoring 75% on the same (Strongly agree). Academia scored
80% on Agree. A graphical representation of the scores is illustrated on Figure
(iv)39.
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Figure (iv)39 Level of agreement on Statement B: “Government
interventions are necessary for business acquisition ...”.

310



Appendix IV: Discussion on data collected from South African experts

4

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
Qe YUNIBESITHI YA PRETORIA

C. R&D programme, in line with applied technology development could
improve the technology base of the South African aircraft industry.

For this statement the highest score on total respondents was 80% on Strongly
agree. Both Government and Research institutions had individual scores of
100% each on Strongly agree, with Firms scoring 75% on the same (Strongly
agree). The graphical representation of the scores is illustrated on Figure
(iv)40.

R&D programme could improve technology base
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Figure (iv)40 Level of agreement on Statement C: “R&D programme could
improve technology base ....”
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D. Technology transfer would be key towards development of technology
capabilities, improved innovation and competitiveness of South African aircraft
industry.

The highest score for total respondents was equal on both Strongly agree
(47%) and Agree (47%). Government scored 100% on Strongly agree, with
Firms scoring 50% on both categories of Strongly agree and Agree. Academia
scored 75% on Agree. A graphical representation of the scores is illustrated on
Figure (iv)41.

Technology transfer key to technology capabilities development
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Figure (iv)41 Level of agreement on Statement D: “Technology transfer
would be key to development of technology capabilities ...”

312



Appendix IV: Discussion on data collected from South African experts

4

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
Qe YUNIBESITHI YA PRETORIA

E. South African firms should form joint ventures with global firms to have
improved technology and business development capabilities, as well as better
market accessibility.

Total respondents had a score of 60% on Strongly agree, and 40% on Agree.
Government still had a 100% score on Strongly agree, followed by Research
institutions with 60% (Strongly agree). When Strongly agree and Agree are
combined, all individual respondents had 100% as average for agreeing. The

graphical representation of the results is illustrated on Figure (iv)42.
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Figure (iv)42 Level of agreement on Statement E: “South African firms
should form joint ventures with global firms .....”.
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F. Collaborative efforts from academia, research institutions, firms and

government are essential for enhancing innovation and technology

development within the aircraft industry.

For this statement the highest score on total respondents was 80% on Strongly

agree. Both Government and Research institutions had individual scores of

100% each on Strongly agree, with Firms scoring 50% on the same (Strongly

agree). Academia scored 75% on the same (Strongly agree). The graphical

representation of the scores is illustrated on Figure (iv)43.

level (%)

Percentage

Collaborative efforts essential for enhancing innovation

Disagree

agree
Level of agreement

Figure (iv)43 Level of agreement on Statement F: "Collaborative efforts
from academia, research institutions, firms and government key to

enhancing innovation ...... .
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G. South African government should collaborate with governments from other
countries on major projects so as to facilitate development and market access
for South African aircraft firms.

Total respondents had a score of 60% on Strongly agree, and 33% on Agree.
Both Firms and Government had a 100% score on Strongly agree. Figure

(iv)44 illustrates the findings.

South African governmentt collaborate with governments from
other countries
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Figure (iv)44 Level of agreement on Statement G: “South African
government should collaborate with government from other countries

In all statements grouped together, on total respondents, Statement C (R&D
programme, in line with applied technology development could improve the
technology base of the South African aircraft industry Research and
development) had the highest score of 80% on Strongly agree, and 20% on
Agree. Statement F (Collaborative efforts from Academia, Research
institutions, Firms and Government are essential for enhancing innovation and
technology development within the aircraft industry) also had the highest score
of 80% on Strongly agree, but only 13% on Agree. Statement E (South African

firms should form joint ventures with global firms to have improved technology
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and business development capabilities, as well as better market accessibility)
had the second highest score of 60% on Strongly agree, and 40% on Agree.
Statement G (South African government should collaborate with government
from other countries on major projects so as to facilitate development and
market access for South African aircraft firms) also had the second highest

score of 60% on Strongly agree, but only 33% on Agree.

14. For technology development to improve within the civil aircraft industry,
the following should be established:

a) Research and technology development programme

For this aspect total respondents had a score of 60% on Highest priority, with
Government and Academia scoring 100% each on the same (Highest priority).
Firms scored 50% on High priority.

Research and technology development programme as aspect for
improving technology development

Percentage
level (%)

Level of priority

Figure (iv)45 Level of priority of “Research and technology development
programme” as aspect for improving technology development
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b) Firm Collaboration (national)
The total respondents’ score on Highest priority was low (31%), although
Government had a score of 100% (Highest priority).

Firm collaboration (national) as aspect for improving technology
development

Percentage
level

Level of priority

Figure (iv)46 Level of priority of “Firm collaboration (national)” as aspect
for improving technology development
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c¢) Firm collaboration (international)
A score of 46% on Highest priority by total respondents was obtained.
Government had 100% score on Highest priority, with Firms scoring 75% on

same (Highest priority).

Firm collaboration (international) as aspect for improving
technology development

Percentage
level

Level of priority

Figure (iv)47 Level of priority of “Firm collaboration (international)” as
aspect for improving technology development
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d) Aircraft-related research institutes
A score of 54% on Highest priority by total respondents was obtained. Both
Government and Academia had individual scores of 100% each on Highest

priority. Firms found this aspect to be of Medium priority (50%).

Aircraft-related research institutes as aspect for improving
technology development

Percentage
level (%)

Level of priority

Figure (iv)48 Level of priority of “Aircraft-related research institutes” as
aspect for improving technology development
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e) Government support/involvement

For this aspect the highest score of 67% by total respondents was obtained on
Highest priority. Both Firms and Government had individual scores of 100%
each on the same (Highest priority), with Academia scoring 75% (Highest
priority).

Government support/involvement as aspect for improving
technology development

Percentage
level (%)

Level of priority

Figure (iv)49 Level of priority of “Government support/involvement” as
aspect for improving technology development
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f) Market acquisition assistance
The lowest score of 15% by total respondents was obtained under Highest
priority, indicating that this aspect is not of priority. Firms, Government and

Academia scored 50% on High priority.

Market acquisition assistance as aspect for improving technology
development

Percentage
level (%)

Level of priority

Figure (iv)50 Level of priority of “Market acquisition assistance” as
aspect for improving technology development
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g) Research collaboration (government, research institutes, academia, firms)

A score of 54% on Highest priority by total respondents was obtained.
Government had a 100% score (on Highest priority), with Academia scoring
75% (Highest priority). Firms found this aspect to be of High priority (50%).

Research collaboration as aspect to improve technology
development

Percentage
level (%)

Level of priority

Figure (iv)51 Level of priority of “Research collaboration” as aspect for
improving technology development
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h) Technology transfer

A score of 50% by total respondents was obtained under Highest priority, with
Government scoring 100% on same (Highest priority). Firms found this aspect
to be of High priority (67%).

Technology transfer as aspect to improve technology
development

Percentag
e level (%)

Level of priority

Figure (iv)52 Level of priority of “Technology transfer”’ as aspect for
improving technology development
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i) Skills development

A score of 60% by total respondents was obtained under Highest priority, with
Government scoring 100% (Highest priority) and Academia 75% (Highest
priority). Firms found the aspect to be of High priority (75%).

Skills development as aspect to improve technology development

Percentage
level

Level of priority

Figure (iv)53 Level of priority of “Skills development” as aspect for
improving technology development

When all the factors are grouped together, on total respondents, the factor on
Government support/involvement had the highest ranking (67% Highest
priority), with Firms affirming the ranking with a score of 100% (Highest
priority). Both factors on Research and technology development programme
and Skills development had the second highest ranking (60% Highest priority).
The difference is that Firms scored 50% (High priority) and 75% (High priority)
respectively. The factors of Research collaboration (government, research
institutes, academia, firms) and Aircraft-related research institutes both had the
third highest ranking (54% Highest priority). The difference is also that Firms
scored 50% (High priority) and 25% (High priority) respectively. The fourth
ranked factor is Technology transfer, with 50% (Highest priority), followed by
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Firm collaboration (international) that scored 46% (Highest priority), then Firm
collaboration (national) at 31% (Highest priority), last factor being Market
acquisition assistance (15% Highest priority).

15. The following are assumed to be the factors hampering business
acquisition and technology capability-building for South African civil aircraft

firms:

Responses were obtained on the following list of factors:
A. Highly regulated environment (global & local)

B. Insufficient financial resources

C. Inadequate skilled resources

D. Lack of appropriate technologies

E. Projects too costly

F. Poor strategic alliances or networks

G. Not meeting customers’ demands

H. Insufficient government support

I. Insufficient experience in global supply

J. Negative perception by global customers on quality of products
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The factor that obtained the highest score on total responses was C
(Inadequate skilled resources), with 40% (Strongly agree). Firms also had the
highest individual score (75%) on Strongly agree. A graphical representation of

the scores is illustrated on Figure (iv)54.
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Figure (iv)54 Level of agreement on “Inadequate skilled resources” as a
factor hampering business acquisition and technology development
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Factors | (Insufficient experience in global supply) and A (Highly regulated
environment — global and local) obtained the second highest score of 33%
(Strongly agree) on total responses. What separates them is that factor | had a
further 40% (Agree) whereas factor A had 27% (Agree). Firms also scored
100% (Agree) on factor I, with factor A scoring 50% (Agree) by Firms.
Graphical representations of the scores for factors | and A are illustrated on

Figures (iv)55 and (iv)56 respectively.
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Figure (iv)55 Level of agreement on “Insufficient experience in global
supply” as a factor hampering business acquisition and technology
development
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Highly regulated environment (global & local)
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Figure (iv)56 Level of agreement on “Highly regulated environment” as a
factor hampering business acquisition and technology development
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Third highest score of 27% (Strongly agree) was obtained for both factors B

(Insufficient financial resources) and F (Poor strategic alliances or networks) on

total responses. Factor B had a further 47% (Agree) with factor F scoring 33%

(Agree). For factor B, Firms scored 25% (Strongly agree) with a further 50%

(Agree). For factor F, Firms scored only 50% (Agree), nothing on Strongly

agree.
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Figure (iv)57 Level of agreement on “Insufficient financial resources” as
a factor hampering business acquisition and technology development
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Poor strategic alliances or networks
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Figure (iv)58 Level of agreement on “Poor strategic alliances or
networks” as a factor hampering business acquisition and technology
development

Fourth highest score of 13% (Strongly agree) was obtained for factors E
(Projects too costly), G (Not meeting customers’ demands) and J (Negative
perception by global customers on quality of products) on total responses. Both
factors E and J had a further 40% (Agree) with factor G scoring 27% (Agree).
For factors E and J, Firms scored 75% (Agree), whereas for factor F, Firms

scored only 25% (Agree).

Factor D (Lack of appropriate technologies) followed on total responses with a
score of 7% (Strongly agree) and a further 40% (Agree). Firms had 50% on

Agree.

Factor H (/nsufficient government support) was last, with nothing on Strongly
agree but 40% (Agree) for the total responses. Firms only had 25% on Agree.
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16. What are the existing competencies, capabilities, skills and technologies
available within the South African aircraft industry?

Responses were obtained on the following list of specialty areas:

A. Aircraft maintenance skills (93% YES)

B. Aircraft conversions and modification skills (80% YES)

C. Manufacture of components and sub-system levels (93% YES)

D. Manufacture of composites, rotor wing propeller blades, gear-boxes (80%
YES)

E. Specialists in avionics (80% YES)

F. Capabilities for interior designs (80% YES)

G. Design and manufacturing skKills for helicopters (73% YES)

H. Manufacture of military aircraft (47% YES)

The results showed that all the specialty areas as listed above exist within the
South African aircraft industry. Specialty Areas A (Aircraft maintenance skills)
and C (Manufacture of components and sub-system levels) had the highest
score of 93% (YES) by total respondents. In both instances, Firms,

Government and Research institutions had individual scores of 100% (YES).

Specialty Areas B (Aircraft conversions and modification skills), D
(Manufacture of composites, rotor wing propeller blades, gear-boxes), E
(Specialists in avionics) and F (Capabilities for interior designs) had the second
highest score of 80% (YES). For B, D and F, both Firms and Government had
individual scores of 100% (YES). However, E scored 75% (YES) on responses
by Firms.

Specialty Area G (Design and manufacturing skills for helicopters) followed
with a 73% (YES) score by total respondents. Firms had an individual score of

75% (YES).

Specialty Area H (Manufacture of military aircraft) scored 47% (YES) by total

respondents, thereby indicating that such a skill or competency is at very
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minimal levels if it does exist within the country. Government scored 100%
(YES), with Academia scoring 75% (YES).

17.  What would be the ideal key competencies, capabilities, skills and
technologies needed for technology development within the South African civil
aircraft industry?

Responses were obtained on the following list of elements:
A. Aircraft maintenance skills

B. Aircraft conversions and modification skills

C. Manufacture of components and sub-system levels

D. Manufacture of composites, rotor wing propeller blades, gear-boxes
E. Design and manufacturing of complete engines

F. Specialists in avionics

G. Capabilities for interior designs

H. Design and manufacturing skKills for helicopters

I. Design and manufacturing skKills for passenger aircraft
J. Full assembling skills for passenger aircraft

K. Civil-military technology linkages
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Element | (Design and manufacturing skills for passenger aircraft) had the
highest score by total respondents, where Highest priority obtained 82%. Both
Government and Academia had individual scores of 100% on Highest priority,
with Firms scoring 75% on the same (Highest priority). The graphical

representation of the results is shown on Figure (iv)59.

Design and manufacturing skills for passenger aircraft

Percentage
level (%)

Rating

Figure (iv)59 Rating on “Design and manufacturing skills for passenger
aircraft” as competency needed for technology development
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Element A (Aircraft maintenance skills) had the second highest score by total
respondents, where Highest priority obtained 67%. Both Firms and
Government had individual scores of 100% on Highest priority. The graphical
representation of the results is shown on Figure (iv)60.

Aircraft maintenance

Percentage
level (%)

Rating

Figure (iv)60 Rating on “Aircraft maintenance” as competency needed for
technology development
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Element C (Manufacture of components and sub-system levels) followed with a
score of 64% on Highest priority by total respondents. Again, Government had
a 100% score on Highest priority, with Research institutions scoring 80%
(Highest priority) and Firms 50% (Highest priority). The graphical

representation of the results is shown on Figure (iv)61.

Manufacture of components and subsystems

Percentage
level (%)

Figure (iv)61 Rating on “Manufacture of components and subsystems” as
competency needed for technology development
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Both Elements K (Civil-military technology linkages) and J (Full assembling
Skills for passenger aircraft) had the same score of 60% Highest priority by
total respondents. However, Element K had a further 40% score on High
priority whereas Element J had 20% on same (High priority). For both
Elements K and J, Government and Research had individual scores of 100%
on Highest priority. The graphical representation of the results for both

elements is shown on Figures (iv)62 and (iv)63.

Civil-military technology linkages

Percentage
level (%)

Figure (iv)62 Rating on “Civil-military technology linkages” as skill
needed for technology development
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Full assembling skills for passenger aircraft

Percentage
level (%)

Figure (iv)63 Rating on “Full assembling skills for passenger aircraft” as
skill needed for technology development

Element F (Specialists in avionics) had a score of 46% on Highest priority by
total respondents. Both Elements B (Aircraft conversions and modification
skills) and H (Design and manufacturing skills for helicopters) scored 42% on
Highest priority by total respondents. They also had a further score of 17%
each on High priority. Element E (Design and manufacturing of complete
engines) had a score of 40%, followed by Element D (Manufacture of
composites, rotor wing propeller blades, gear-boxes) with 37% (Highest
priority). The last Element was G (Capabilities for interior designs) with 33% on

Highest priority.
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18. How would you rate the current level of innovation in South Africa as
compared to that of other successful organisations/institutions/firms in
developing countries (South Korea, Japan, Brazil, etc) within the civil aircraft
industry?

Score by total respondents on Poor is 57%, indicating that the level of
innovation in South Africa is poor when compared to other developing
countries. 35% was scored on Moderate, and only 7% on Strong. Firms had a
score of 75% on Poor.

Level of innovation in South Africa compared to that of other
developing countries

Percentage level

Figure (iv)64 Rating on level of innovation in South Africa compared to
that of other developing countries
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Respondents were further asked to state the percentage level of investment in
innovation (R&D) by their institutions towards technological development within
the civil aircraft industry.

Only 22% of the total responses indicated a 70% investment in innovation.
Research institutions had the highest score of 50% showing the 70%
investment, with 25% indicating a 50% investment. 25% of Firms indicated a
10% investment in innovation. Academia indicated 0% investment in

innovation. Figure (iv)65 illustrates the results.

Investment in innovation
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Figure (iv)65 Rating on level of investment in innovation in various
categories
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Appendix V: Discussion on data collected from international
experts

On the Research questionnaire for international experts, responses were

gathered from respondents as illustrated on figures (v)1 and (v)2:

The source of international respondents
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O Korea (Governm.) B Korea (Research inst. 1) O Korea (Research inst. 2)

Figure (v)1 The source of international respondents (a)
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The source of international respondents

5% 10%

32%

OBrazil (Firms) F France (Firms)
OKorea (Firms) O Korea (Governm.)
E Korea (Research inst. 1) O Korea (Research inst. 2)

Figure (v)2 The source of international respondents (b)
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Three (3) questions were asked under Personal background as follows:

1. Please indicate your field of expertise below

The results showed that the majority of respondents were experts within the
‘engineering’ field (70%). The analysis would mean that the aircraft industry is
dominated by engineers because of the technicality and complexity of it. The

graphical representation of such results is illustrated on figures (v)3 and (v)4.
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Figure (v)3 The field of expertise of respondents (a)
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The field of expertise of respondents
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Figure (v)4 The field of expertise of respondents (b)
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2. Please indicate your field of work within the organisation

The distribution showed a score of 38% on ‘Other, which is either the
combination of fields within ‘manufacturing, ‘technical production’, ‘sales’ and
"'marketing’, or other fields that were not listed. ‘Manufacturing’ had a score of
29%, ’sales’ and 'marketing (19%), followed by ’technical production’ with
14%. The analysis would mean that most of the top personnel within the
aircraft industry were not directly involved in the listed fields, possibly because
they were in top management positions. They would therefore fall under the
field named ‘Other, which could also include ‘management’ field. Figure (v)5

illustrates the distribution.

The distribution of respondents’ field of work

Techn
production
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Figure (v)5 The distribution of respondents’ field of work
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3. Please indicate your work experience within the aircraft industry or within
aircraft-related policy development

The results showed that the majority of respondents (85%) had work
experience of over 5 years. Only 5% of the respondents had work experience
of between 6 and 12 months. 10% (‘Other) did not respond to this question.

Figure (v)6 illustrates the distribution.

The respondents’ level of work experience

6-12 months

59 Other

10%

Over 5 years
85%

Figure (v)6 The respondents’ level of work experience

On the main research questions there were two sections, Part | and Il.

Part | looked at the technological innovation related background in the form of
activities (both current and previous) that firms have embarked on, so as to
compare the successful countries’ pattern of technology development to the
current gaps by South African firms. This was in line with the theory on
technological competence and capability building paths followed by most of the
successful countries studied (Chapter 2). It also looked at the current and

future positioning of firms in relation to the aircraft industry structure.
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Responses to Part | questions were received as follows:

1. Does your firm have or had any joint ventures with other aircraft

firms/institutions/organisations outside your country?

48% of the respondents agreed (YES) to have had joint ventures with
institutions outside their country, whereas 47% responded with a NO. 5%
(‘Other) did not respond.

Joint ventures with international institutions

other
5%

No
47%

Yes
48%

Figure (v)7 If respondents have had joint ventures with international
institutions
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2. Has your firm been involved in any form of collaboration with other local

firms/institutions/organisations?

Majority of respondents agreed (YES 90%) to have been involved in
collaboration activities with local institutions. 5% (‘Other) did not respond,

whereas 5% (NO) denied having had any collaborative activities.

Collaboration with local institutions

Other No
5% 5%

Yes
90%

Figure (v)8 If respondents collaborate with local institutions
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3. 1s  your firm subcontracting some of its work fo

firms/institutions/organisations outside your country?

About 66% (YES) of the respondents indicated that they subcontract some of
their work to institutions outside their country. 29% (NO) responded that they
do not subcontract to institutions outside their country, with only 5% (‘Other)

not responding.

Subcontracting work to international institutions

Other
5% No

66%

Figure (v)9 If respondents subcontract work to institutions outside their
country

The respondents that agreed to be subcontracting work to institutions outside
their country have further responded as follows with regard to percentage
contribution by such work to the sales of their institution:

23% stated that the contribution of such work to their sales is 40%.

5% stated that the contribution of such work to their sales is 50%.

Another 5% stated that the contribution of such work to their sales is 0%.
About 66% of the respondents did not state the percentage contribution of

such work to their sales.
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Percentage contribution to sales from subcontracting

\EI 0% contrib. 140% contrib. O050% contrib. O Other

Figure (v)10 The percentage contribution to sales from subcontracting
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4. Has your firm/institution/organisation been involved in aircraft projects for an
international contractor?

66% (YES) of the respondents indicated that they have been involved in
aircraft projects for an international contractor. 29% indicated that they have
not been involved (NO), with only 5% (‘Other’) not responding to the question.

Projects for international contractor

Other
5% No

66%

Figure (v)11 If respondents have been involved in projects for an
international contractor
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Those that agreed to have been involved have further responded as follows
with regard to the percentage contribution of such work to the sales of their
institutions:

29% stated that the contribution of such work to their sales is 20%.

14% stated that the contribution of such work to their sales is 1%.

5% stated that the contribution of such work to their sales is 0%.

About 52% of the respondents did not state the percentage contribution of

such work to their sales.

Percentage contribution to sales from international
contracts

5%

14%

52%

29%

\I:IO% contrib. B 1% contrib. 0020% contrib. O Other

Figure (v)12 The percentage contribution to sales from international
contracts
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5. Has your firm/institution/organisation been involved in any form of

technological innovation or improvement within the aircraft industry ?

95% of the respondents agreed that they have been involved in some form of
technological innovation or improvement within the aircraft industry. 5% did not

respond to the question.

Involved in technological innovation

Other
5%

Yes
95%

Figure (v)13 The level of involvement by respondents in technological
innovation
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6. Did your firm/institution/organisation acquire some business contracts
through government assistance in the past, where without their involvement it

might have been difficult if not impossible to attain such business?

52% of the respondents indicated that they have acquired some business
contracts through the assistance of government. 43% indicated that they never
acquired business contracts through the intervention of government. 5% did

not respond to the question.

Acquired contracts through government assistance

Other
5%

No
43%

Figure (v)14 If respondents acquired contracts through government
assistance
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7. Has your firm/institution/organisation been involved in any form of aircraft-

related technology transfer with global firms/institutions?

48% (YES) indicated that they have been involved in aircraft-related
technology transfer with global institutions, whereas 47% (NO) said they have

not been involved. 5% (‘Other’) did not respond to the question.

Technology transfer with global institutions

Other
5%

No
47%

Yes
48%

Figure (v)15 Respondents’ involvement in technology transfer with global
institutions

If yes, please state the country where technology is transferred from and the
area of application of such technology.
Brazil did not indicate their source countries for technology transfer. However,

it is more likely that it was from US, looking at the volumes of technology
business interaction between the two countries.

Korea indicated US and Europe (area of application being on aircraft design &
system integration).

France indicated China and Europe (area of application not indicated).
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8. In what area of the aircraft industry structure is your firm/institution making a
major contribution?

On average respondents indicated that they make a major contribution on
second tier level (Major sub-system supply) of the aircraft industry structure,
where the score was 67%. The second highest score (62%) was for both first
tier and fourth tier, where respondents also indicated that they make a major
contribution in those aspects. Third tier followed with a 48% score, the last
being fifth tier with an indication of 5% major contribution. The findings are
illustrated on figure (v)16.

Firms' major contribution area by tier

70

fifth tier

Percentage (%)

fourth tier

third tier
Tier level

first tier

Figure (v)16 Firms’ major contribution on various tiers of the aircraft
industry structure
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Part Il looked at the trends on the factors and interventions believed to be key
in building technological competencies within the aircraft industry. Data would
be compared to that gathered from local respondents so as to establish the
existence of a pattern on the technological capability building paths followed by

various countries.

For Part ll, responses were received on the questions as follows:

9. It is the role of government to promote national technological competence
through interventions such as these.

Responses were received on the following list of interventions:
A. Support R&D programmes

B. Support infrastructure development

C. Stimulate local and international partnerships

D. Provide safety and regulatory environment guidelines

E. Oversee establishment of enabling or governing structures

F. Support skills development
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Intervention A (Support R&D programmes) had the highest score of 86% on
Strongly agree, indicating that government should use such intervention as a
tool to promote national technological competence within the aircraft industry.

The graphical representation of the results is shown on figure (v)17.

Support R&D programmes

Strongly agree

Percentage (%)

Level of
Neither agreement

Figure (v)17 The level of agreement by respondents on the intervention to
“Support R&D programmes”
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Intervention B (Support infrastructure development) had the second highest
score of 67% on Strongly agree. The graphical representation of the results is
shown on figure (v)18.

Support infrastructure development

_—

70
]
60-

50+

Percentage (%)

Strongly agree

Agree
Level of

agreement

Neither

Figure (v)18 The level of agreement by respondents on the intervention to
“Support infrastructure development”
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Intervention F (Support skills development) obtained the third highest score of

38% on Strongly agree. A graphical representation of the results is illustrated
on figure (v)19.

Support skills development

Strongly agree

Percentage (%)
N
T

Agree Level of
agreement

Neither

Figure (v)19 The level of agreement by respondents on the intervention to
“Support skills development”
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Intervention D (Provide safety and regulatory environment guidelines) followed

with 33% score on Strongly agree. A graphical representation of the results is
illustrated on figure (v)20.

Provide safety & regulatory environment guidelines

R

60

50

40

Percentage (%)

Strongly agree

Agree
Level of

Neither agreement

Figure (v)20 The level of agreement by respondents on the intervention to
“Provide safety & regulatory environment guidelines”

Both interventions C (Stimulate local and international partnerships) and E
(Oversee establishment of enabling or governing structures) followed last with

a score of 14% on Strongly agree, but with 81% and 62% respectively on
Agree.
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10. The following are essential interventions for successful technology

capability-building or technological competitiveness within the aircraft industry.

(Show the extent that you agree or disagree with the statements).

A.

Inter-firm collaboration can enhance technology capability development
within aircraft firms through skills transfer, joined investment and
learning from each other.

Government interventions are essential for fostering proper structures
necessary for building technology competence.

Large investment on R&D could improve technology competence within
firms thereby enhancing technological competitiveness of the national
aircraft industry.

Technology transfer would be key towards development of technology
capabilities, improved innovation and competitiveness of aircraft
industry.

Firms should form joint ventures or strategic alliances with global firms
to have improved technology development capabilities, as well as better
market accessibility.

Government should collaborate with governments from other countries
on major projects so as improve technology competence and global
market access for aircraft firms.

Collaborative efforts from academia, research institutions, firms and
government are essential for enhancing innovation and technology
development within the aircraft industry.

User-producer kind of linkages should be maintained to foster inter-firm
learning and proper understanding of technology development
requirements.

Government should invest in developing future engineers at all levels of

training, so as to build a strong technology development skilled nation.
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Statement G (Collaborative efforts from academia, research institutions, firms
and government are essential for enhancing innovation and technology
development within the aircraft industry) had the highest score of 81% on

Strongly agree, with a further 19% on Agree. The graphical representation of
the results is illustrated on figure (v)21.

Collaborative efforts from academia, research institutes,
firms and government

Strongly agree

Percentage (%)
(@]
<

20
Level of
10-
0. agreement

Figure (v)21 The level of agreement on Statement G

362




Appendix V: Discussion on data collected from international experts

4

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
Qe YUNIBESITHI YA PRETORIA

Statement | (Government should invest in developing future engineers at all
levels of training, so as to build a strong technology development skilled
nation) had the second highest score of 76% on Strongly agree, with a further

24% on Agree. The graphical representation of the results is illustrated on
figure (v)22.

Government should invest in developing future engineers

Strongly agree

Percentage (%)
I
<

20
10 Level of
0 agreement

Figure (v) The level of agreement on Statement |
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Statement A (Inter-firm collaboration can enhance technology capability
development within aircraft firms through skills transfer, joined investment and
learning from each other) had the third highest score of 67% on Strongly
agree, with a further 29% on Agree. The graphical representation of the results
is illustrated on figure (v)23.

Inter-firm collaboration enhance technological
capability development

70
W
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40-
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agreement
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Figure (v)23 The level of agreement on Statement A
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Statement C (Large investment on R&D could improve technology competence
within firms thereby enhancing technological competitiveness of the national
aircraft industry) followed with a score of 62% on Strongly agree, with a further
38% on Agree. The graphical representation of the results is illustrated on
figure (v)24.

Large investment on R&D could improve technological
competence

Strongly agree

Percentage (%)

Level of
agreement

Figure (v)24 The level of agreement on Statement C
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Statements B (Government interventions are essential for fostering proper
structures necessary for building technology competence) and E (Firms should
form joint ventures or strategic alliances with global firms to have improved
technology development capabilities, as well as better market accessibility)
both scored 29% on Strongly agree, with a further 62% and 57% respectively
on Agree. The graphical representations of both B and E are illustrated on
figures (v)25 and (v)26 respectively.

Govt interventions essential
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Figure (v)25 The level of agreement on Statement B
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Local firms should form joint ventures with global firms

Strongly agree
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~ 4 |

> ° Agree
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Figure (v)26 The level of agreement on Statement E

Statements H (User-producer kind of linkages should be maintained to foster
inter-firm learning and proper understanding of technology development
requirements), F (Government should collaborate with governments from other
countries on major projects so as improve technology competence and global
market access for aircraft firms) and D (Technology transfer would be key
towards development of technology capabilities, improved innovation and
competitiveness of aircraft industry) had lower scores. Both H and F scored
24% on Strongly agree, but with a further 72% and 43% respectively on Agree.
D scored 14% on Strongly agree and 52% on Agree.
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11. To develop the aircraft industry towards national
competitiveness, the following should be established:

Responses were obtained on the following list of elements:
A. Research and technology development programme

B. Firm collaboration (national)

C. Firm collaboration (international)

D. Aircraft-related research institutes

E. Government support for technological innovation

F. Market acquisition assistance

technological

G. Research collaboration (government, research institutes, academia, firms)

H. Technology transfer

I. Skills development programme

J. Good governance structures

K. Well-supported higher education & research institutions
L. Appropriate infrastructure
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Element A (Research and technology development programme) had the
highest score of 95% on Highest priority, indicating that this element is quite
critical when developing or improving national technological competencies
within the aircraft industry. The graphical representation of the results is

illustrated on figure (v)27.

Research & technology development programme

1001

60 Less priority

40

20 Ranking
Highest priority

Percentage (%)

Figure (v)27 Ranking on “Research & technology development
programme” as an element for developing/improving technological
competence
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Element D (Aircraft-related research institutes) had the second highest score of
43% on Highest priority.

Aircraft-related research institute

Other

Less priority

Percentage (%)

Ranking
High priority

Highest priority

Figure (v)28 Ranking on “Aircraft-related research institute” as an
element for developing/improving technological competence
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Both Elements E (Government support for technological innovation) and G
(Research collaboration - government, research institutes, academia, firms)
had the third highest score of 38% on Highest priority, with a further 29% on
High priority in both instances. The graphical representations on the results for
both (E and G) are illustrated on figures (v)29 and (v)30 respectively.

Government support for technological innovation

Other

Least priority

Medium

Ranking

Percentage (%)
N
<

High priority

Highest priority

Figure (v)29 Ranking on “Government support for technological
innovation” as an element for developing/improving technological
competence
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Research collaboration (Government, research institutes,
academia, firms)

Other

Medium

High priority Ranking

Percentage (%)

Highest priority

Figure (v)30 Ranking on “Research collaboration” as an element for
developing/improving technological competence
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Elements L (Appropriate infrastructure) and K (Well-supported higher
education and research institutions) followed with a score of 33% on Highest
priority. Element L had a further 14% on High priority, with K scoring 5% on
High priority. Graphical representations of both results are shown of figures
(v)31 and (v)32 respectively.

Appropriate infrastructure

£

8

8 B

Percentage (%)

Figure (v)31 Ranking on “Appropriate infrastructure” as an element for
developing/improving technological competence
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Well-supported higher education and research institutes
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Figure (v)32 Ranking on “Well-supported higher education and research
institutes” as an element for developing/improving technological
competence

The other Elements that followed with a score of 10% on Highest priority were |
(Skills development programme), B (Firm Collaboration - national), J (Good
governance structures), and F (Market acquisition assistance). Element | had a
further 67% on High priority, B with 48% (High priority), J with 29% (High
priority) and F scoring 10% (High priority).

Element H (Technology transfer) followed with only 62% on High priority, the
last being C (Firm collaboration - international) with 52% (High priority).
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12. The following are the most well known aspects that impact on the
technological competitiveness of firms within the civil aircraft industry.

Responses were obtained on the following list of elements:
A. Insufficient in-house technological capability

B. Under-developed national systems of innovation

C. Lack of firm collaboration

D. Poorly developed aircraft Infrastructure

E. Insufficient skilled resources

F. Under-developed technological capabilities

G. Insufficient R&D investment

H. Insufficient skills development programme

I. Insufficient strategic alliances with global firms

J. Lack of skills transfer/knowledge transfer programme

K. Poor levels of innovation

L. Poor external environment (e.g government policy, demand, firm rivalry)

M. Poor governing structures to oversee the industry
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Element E (/nsufficient skilled resources) had 86% score on Strongly agree,

leading to the indication that the aspect has an impact on technological

competitiveness of firms. The graphical representation on the results is

illustrated on figure (v)33.

Insufficient skilled resources

< |
> Other
o
[
(O]
g Strongly agree
B 20-
10

Ranking

Figure (v)33 Level of agreement on “Insufficient skilled resources” as an

element impacting on technological competence
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Element A (/nsufficient in-house technology capability) had the second highest

score of 62% on Strongly agree, with a further 33% on Agree. The graphical
representation is illustrated on figure (v)34.

Insufficient in-house technological capability

Strongly agree

Agree

Percentage (%)

Level of agreement

Neither

Figure (v)34 Level of agreement on “Insufficient in-house technological
capability” as an element impacting on technological competence
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Both Elements F (Under-developed technological capabilities) and G
(Insufficient R&D investment) had the third highest score of 57% on Strongly
agree. They further had 38% score under Agree on both sides. The graphical
representation of results for both elements is illustrated on figures (v)35 and
(v)36 respectively.

Under-developed technological capabilities

Other

Strongly agree
Level of agreement

Percentage (%)

Figure (v)35 Level of agreement on “Under-developed technological
capabilities” as an element impacting on technological competence
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Insufficient R&D investment

Other

Strongly agree
Level of agreement

Percentage (%)

Figure (v)36 Level of agreement on “Insufficient R&D investment” as an
element impacting on technological competence
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Element L (Poor external environment) followed with a score of 48% on
Strongly agree with a further 43% on Agree. Figure (v)37 illustrates the results.

Poor external environment

7Other

Percentage (%)

Neither

Level of agreement

Figure (v)37 Level of agreement on “Poor external environment” as an
element impacting on technological competence

Elements H (Insufficient skills development programme), K (Poor levels of
innovation) and | (Insufficient strategic alliances with global firms) followed with
a common score of 38% on Strongly agree. However, H had a further 62% on
Agree, whereas K had 52% (Agree) and | with 57% (Agree).

Element B (Under-developed national systems of innovation) scored 33% on
Strongly agree, with a further 57% on Agree. Both Elements M (Poor governing
structures to oversee the industry) and D (Poorly developed aircraft
Infrastructure) scored 29% on Strongly agree, with a further 67% (Agree) and
43% (Agree) respectively. Element J (Lack of skills transfer/knowledge transfer
programme) followed with 24% on Strongly agree and 67% Agree. Element C

(Lack of firm collaboration) had the least score of 10% on Strongly agree, and
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71% on Agree.

13. What form of interventions should firms do in relation to human resource

development to enhance in-house technological capabilities?

Responses were received on the following list of interventions:
A. In-house skills development programme

B. Inter-firm skills exchange program (national)

C. Inter-firm skills exchange program (international)

D. Knowledge transfer during technology transfer

E. Inter-firm research collaboration (national)

F. Inter-firm research collaboration (international)

Intervention A (In-house skills development programme) had the highest score
of 33% on Highest priority. Intervention F (Inter-firm research collaboration —
international) had the second highest score (29%) on Highest priority.
Intervention E (Inter-firm Research collaboration — national) followed with a
score of 19% on Highest priority. Intervention D (Knowledge transfer during
technology transfer) had a score of 5% on Highest priority. Both interventions B
(Inter-firm skills exchange program — national) and C (Inter-firm skills exchange
program — international) were not scored for Highest priority, but had 33% and
19% respectively on High priority. The graphical representation of the findings
is illustrated on figure (v)38.
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Interventions for HRD towards in-house technological capabilities
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Figure (v)38 Ranking of various interventions for HRD to enhance in-
house technological capabilities
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14. The following are assumed to be the factors hampering global business
acquisition and the technology capability-building needed for enhancing
technology development within the civil aircraft firms:

Responses were received on the following list of factors:
A. Highly regulated environment (global and local)

B. Insufficient financial resources

C. Inadequate skilled resources

D. Lack of appropriate technologies

E. Projects too costly

F. Poor strategic alliances or networks

G. Not meeting customers’ demands

H. Insufficient government support

I. Insufficient experience in global supply

J. Negative perception by global customers on quality of products
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Factor B (Insufficient financial resources) had the highest score of 57% on
Strongly agree, indicating that respondents strongly feel that this is one of the
key factors hampering global business acquisition and technology capability-
building. The graphical representation of the results is illustrated on figure
(v)39.

Insufficient financial resources

60
g 50} Strongly agree
dé) 407 Agree
- 30 .
8 204 Disagree Level of agreement
g 10 |
Strongly disagree

Figure (v)39 Level of agreement on “Insufficient financial resources” as a
factor hampering global business acquisition and the technology
capability-building process
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Factor E (Projects too costly) had the second highest score of 52% on Strongly
agree.

Projects too costly

20 Disagree Level of agreement

Percentage (%)
w
<

Strongly disagree

Figure (v)40 Level of agreement on “Projects too costly” as a factor
hampering global business acquisition and the technology capability-
building process
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Factor G (Not meeting customers’ demand) obtained the third highest score of
43% on Strongly agree, with a further 33% on Agree.

Not meeting customers' demands

50W
—~ 401 |
&\0, Other
S 30 Strongly agree
S
S 20 | Agree
g _ Level of agreement
a 1o Neither

0- Strongly disagree

Figure (v)41 Level of agreement on “Not meeting customers’ demands”
as a factor hampering global business acquisition and the technology
capability-building process
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Factors D (Lack of appropriate technologies) and F (Poor strategic alliances or
networks) followed with a common score of 24% on Strongly agree. D had a
further 62% on Agree, with F scoring 38% (Agree). The graphical
representations of both are illustrated on figures (v)42 and (v)43 respectively.

Lack of appropriate technologies

Other

Strongly agree

Level of agreement

Percentage (%)

Disagree

Strongly disagree

Figure (v)42 Level of agreement on “Lack of appropriate technologies” as
a factor hampering global business acquisition and the technology
capability-building process
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Poor strategic alliances or networks

Other
Strongly agree

Agree
Level of agreement

Percentage (%)
N
<

Neither

Disagree

Figure (v)43 Level of agreement on “Poor strategic alliances or networks”
as a factor hampering global business acquisition and the technology
capability-building process

Factors H (/nsufficient government support) and | (Insufficient experience in
global supply) followed with a common score of 19% on Strongly agree. H had
a further 43% on Agree with | scoring 23% (Agree).

Factor C (Inadequate skilled resources) then followed with a score of 14% on
Strongly agree, and a further 71% on Agree.

Factor J (Negative perception by global customers on quality of products) had
10% on Strongly agree, with 48% on Agree.

Factor A (Highly regulated environment - global and local) had 5% on Strongly
agree, and 33% Agree.
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15. What would be the ideal key competencies, capabilities, skills and
technologies needed for the civil aircraft technology development by
developing economies?

Responses were obtained on the following list of elements:
A. Aircraft maintenance skills

B. Aircraft conversions and modification skills

C. Manufacture of components and sub-system levels

D. Manufacture of composites, rotor wing propeller blades, gear-boxes
E. Design and manufacturing of complete engines

F. Specialists in avionics

G. Capabilities for interior designs

H. Design and manufacturing skills for helicopters

I. Design and manufacturing skKills for passenger aircraft
J. Full assembling skills for passenger aircraft

K. Civil-military technology linkages
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Element K (Civil-military technology linkages) had the highest score of 67% on
Highest priority, indicating that this would be the crucial capability required by
developing economies for the civil aircraft technology development. A graphical
representation on findings is illustrated on figure (v)44.

Civil-military technology linkages

Ranking

Percentage (%)

High priority

Highest priority

Figure (v)44 Ranking on “Civil-military technology linkages” as a
competency/capability/skill needed by developing economies for the civil
aircraft technology capability-building process
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Element A (Aircraft maintenance skills) had the second highest score of 52%
on Highest priority, with a further 33% on High priority. A graphical
representation on findings is illustrated on figure (v)45.

Aircraft maintenance skills

Ranking

Percentage (%)
w
<?

Highest priority

Figure (v)45 Ranking on “Aircraft maintenance skills” as a
competency/capability/skill needed by developing economies for the civil
aircraft technology capability-building process
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Elements B (Aircraft conversions and modification skills) and D (Manufacture
of composites, rotor wing propeller blades, gear-boxes) both had the third
highest score of 38% on Highest priority. B had a further 52% on High priority,
with D scoring 10% (High priority). Graphical representations of both results

are illustrated on figures (v)46 and (v)47.

Aircraft conversions and modification skills

Percentage (%)

Ranking

Highest priority

Figure (v)46 Ranking on “Aircraft conversions and modification skills” as
a competency/capability/skill needed by developing economies for the
civil aircraft technology capability-building process
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Manufacture of composites, rotor wing propeller blades,
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g 30-  Other
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Figure (v)47 Ranking on “Manufacture of composites, rotor wing
propeller blades, gear-boxes” as a competency/capability/skill needed by

developing economies for the civil aircraft technology capability-building
process
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Elements C (Manufacture of components and sub-system levels) and E
(Design and manufacturing of complete engines) followed with a score of 24%

on Highest priority. C had a further 33% on High priority. Figures (v)48 and
(V)49 illustrate the findings.

Manufacture of components & subsystems

< 7Other

E%'i’/ Less priority

é 151 Medium Ranking
L 10+

Highest priority

Figure (v)48 Ranking on “Manufacture of components & subsystems” as
a competency/capability/skill needed by developing economies for the
civil aircraft technology capability-building process
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Design and manufacturing of complete engines

Other

Least priority

Ranking

Percentage (%)
w
<

Highest priority

Figure (v)49 Ranking on “Designh and manufacture of complete engines”
as a competency/capability/skill needed by developing economies for the
civil aircraft technology capability-building process

Element J (Full assembling skills for passenger aircraft) followed with a score
of 10% on Highest priority.

Element | (Design and manufacturing skills for passenger aircraft) scored 24%
on High priority.

Element G (Capabilities for interior designs) scored 19% on High priority.
Element F (Specialists in avionics) scored 10% on High priority.

Element H (Design and manufacturing skills for helicopters) scored 5% on High
priority.
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16. How would you rate the current level of innovation in your firm/country as
compared to that of successful firms/countries specifically within the civil
aircraft industry?

On average the rating indicated by total responses on the current level of
innovation in the countries interviewed varies as follows: Very strong (32%),
Strong (10%), Moderate (29%), Poor (24%) and Other (5%).

Level of innovation

Other P
59, oor

24%

Very
Strong
32%

Moderate

Strong .
10% 29%

Figure (v)50 The average level of innovation in the countries studied
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If the results are broken down further as Poor or Good, the scores can be
graphically illustrated as follows:

Level of innovation

Other
5% Poor
24%

7N

Good
71%

Figure (v)51 A further breakdown of the level of innovation in the
countries studied
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