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However, the different variable relationships have been specified in detail, developed 

where they have not existed before and quantified. In all, the specified parameter values 

have been proven to be reasonable and consistent with the supporting data available.  


The extreme conditions test verifies that the model is reactive when extreme values 

are defined and applied for the variables (Forrester & Senge 1980). The TT model is tested 

with maximum and minimum conditions that did not expose any structural faults or 

incomplete parameter values. 


The dimensional consistency verifies that the units used in the model's variables, 

parameters, and constants are logical and well constructed (Shreckengost 1985, Forrester 

& Senge 1980). 


The pool of structural validity tests proves that the overall TT model structure 

adequately reflects the aims and objectives set for the study. 


5.4.6.6.2. Behavioural Validity


Each model/hypothesis validation is conducted by using behaviour tests. Typically 

where historical data would be available, the model would be expected to produce similar 

data and hence be parallel to the historical data as part of the behaviour replication test. 

However, the historical data is not always accurate nor perfect (Shreckengost 1985, 

Forrester & Senge 1980). In this study, no historical data is available to the model 

simulation data is analysed and tested in terms of reasonableness. For this purpose, the 

study respondents evaluated and assessed the TT system dynamics simulation outputs in 

terms of the model's purpose. The simulated results are compared with the assumed 

common sense expectation and discussed with the research participants to establish if the 

model behaviour makes sense. We can reasonably assume that the model is behaving 

appropriately and accurately.


As the behavioural sensitivity test, small changes are applied in the TT model’s 

parameter values resulting in no radical behaviour changes and demonstrating a stable 

behaviour and establishing confidence towards the model (Forrester & Senge 1980. 


Dynamic simulation models are instrumental in predicting how a system would 

behave in implementing different policies and hence provide the basis for predictions for 
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alternative approaches (Shreckengost 1985). Confidence is reinforced when the TT model 

successfully replicates the current behaviour. 


The suprise behaviour test elates to identifying behaviour in the existing system that 

exists in the natural system but is unnoticed and unrecognised until modelled (Forrester & 

Senge 1980). This TT study also leads to such discoveries, for example, concerning the 

linkage of the top management commitment and related inputs to the overall stock 

accumulation, providing a new perspective to the overall TT ecosystem and building 

confidence in the model. 


The pool of behavioural validity tests completed provides confidence that the TT 

model is consistent with the actual system behaviour. 


5.5.  Discussion


The second study phase explores a single global defence industry supplier’s TT 

process perspective and experiences thereof where the holistic conceptualisation approach 

of the TT through the system dynamics aims to examine how the interaction of the 

identified key TT success factors change the behaviour of the TT system and how possible 

alternative policies result in better performance. The TT process, its pain points and key 

success factors were identified through the Straussian grounded theory approach in the 

previous first phase of this mixed methods research. 


The results suggest that the industrial participation policies focus solely on 

requirements set on the foreign supplier with a low impact factor. In contrast, no 

requirements or elements govern or guide the local recipient's selection or activities with 

the highest impact factor. This study analysed the three main inputs for the successful TT 

project with the knowledge absorption and organisational learning ability primary stock 

accumulation, namely (i) the development activities turnover, (ii) the efficiency and 

performance of supply, and (iii) the efficiency and performance of the local production. Of 

these, the development activities turnover demonstrates the highest impact potential 

through the exponential growth, whereas the two are linear. Hence the development 

activities turnover could be assumed to be more critical for accumulating the main stock. 

Of these three, the development activities turnover is related to the local recipient and 

government associated activities (i.e. the top management willingness and commitment, 
199

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



and the available finances and resources to implement the development suggestions) and, 

as such, outside the foreign supplier’s control. The two other inputs (i.e. the local 

production planning and the local supplier network capabilities to supply parts and 

assemblies) relate to the activities involving both the foreign supplier and the local 

recipient. Hence, the current policies and contracting could be misdirected to the wrong 

elements from the optimal learning point of view. The elements with the highest growth 

and the knowledge stock accumulation potential receive no attention, as illustrated in 

Figure 5.31. This is also in line with the system theory of leverage points where efficient 

interventions can only be produced at higher hierarchy levels (Meadows 1999). The main 

focus of the TT related industrial participation policies, i.e. the rules of the system, is 

currently directed to the lowest physical leverage level twelve (12) of constant and 

parameters determining the discrepancy such as governing the cost and value of TT, job 

creation, quality standards required, etc. Whereas the policy focus on the ability to evolve 

and self organise through organisational learning at a higher information and control 

leverage level of four (4) would potentially provide significantly better outputs. 
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Figure 5.31: The industrial participation policy focus, associated actors and the 

activities impact from the optimal learning point of view. 


Similarly to Kirchwehm (2014) and Winter (2012), the research data suggests that the 

TT process is currently focused on the contract product context (Kirchwehm 2014, Winter 

2012). The local participation contract, the TT process and its output assessment is all set 

around the defence procurement product. The assessment of TT is based on the final 

product and how it complies with the set standards and the industrial participation claiming 

process. This approach misses the broader organisational learning benefits attainable 

through the TT. It is unlikely that the knowledge transferred will expand outside the 

contract scope or that the knowledge is received by the broader local audience, such as the 

supplier network. As a result, and supported by Kirchwehm (20014) and Balakrishnan 

(2008), this analysis implies that the TT as of now cannot produce a significant competitive 
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advantage for the local recipient and the related local supplier network (Kirchwehm 2018, 

Balakirshnan 2008). Balakrishnan (2008) argued that TT and adaptation by itself will not 

be sufficient if the local companies cannot sustain their businesses or cannot utilise the 

skills acquired outside the contract context (Balakrishnan 2008). Instead of being 

successful in commercial markets, these companies focus on becoming experts at getting 

money out of government (Sköns and Dunne 2008, Kopac 2006). Furthermore, the 

government, as a significant stakeholder, a defence company is under pressure to support 

government goals rather than the profit as it would be in a purely commercial business 

environment (Sköns and Dunne 2008, Kopac 2006).


When analysing the high impact elements in more detail, the results indicate a 

correlation between the local recipient’s top management performance in terms of the 

organisational knowledge absorption and utilisation, local governmental activities and the 

related political agendas. As per the study respondents comments, the local recipient’s top 

management typically demonstrates willingness and commitment throughout the main 

defence procurement negotiations until the main contract is secured and finalised. This 

could imply that the local recipient’s management does not experience significant pressure 

about the execution but instead focuses only on securing the contract. This can be typical 

in public or semi-public companies and/or companies that have government representatives 

in their boards participating in the strategic management of the business and/or companies 

that receive governmental support in the form of subsidiaries and/or orders. This analysis 

supports the theory that this type of organisation is naturally diverse from purely 

commercial interests and drivers and lacks related pressure. They operate in a 

monopsonistic market where the national government is often the single customer and 

regulates the exports (Sköns and Dunne 2008). When examining the TT systems dynamics 

simulation hypotheses, the data surprisingly suggests that the current baseline reflects the 

worst local recipient’s management willingness and commitment stock levels. The 

management does not have the pressure after securing the business by delivering the 

procurement contract. The worst-case hypothesis has better local recipient’s management 

willingness, and commitment stock levels due to the assumed higher pressure to perform. 

This can be further analysed by looking at the four (4) variable inputs for the top 

management commitment: hidden agendas, corporate culture, government involvement, 

and government support. In the worst-case hypothesis, it could be assumed that significant 

hidden agendas affect the defence contract and its execution resulting in simulation value 
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one (1). The corporate culture would also be valued at the minimum level one (1), 

reflecting bureaucracy and hierarchically controlled management culture opposite to a 

performance-driven corporate culture. The government involvement would be restricted 

only to the local participation contracting and the claiming of related offset credits after the 

execution of the TT process; hence the value is set at the lowest level one (1). The 

government support would also be minimal at level one (1), focusing on securing the 

contractual TT but excluding any operational level support. These four (4) factors would 

have allocated 25% proportional input to the accumulation of the top management 

willingness and commitment stock with related weights of hidden agendas 7.5%, corporate 

culture 8.8% and the government involvement and support total of 4.1%, respectively. 

These input factors should not, however, be looked at in isolation as separate entities. 

However, the hidden agendas and the government involvement and support could be 

combined, resulting in higher weight and a significant influence on the top management 

willingness and commitment. This could imply that the less government involvement in 

any shape or form, the better the management performs in terms of commercial 

expectations and provides overall support to the learning and knowledge accumulation 

process. In other words, the more the local recipient company is dependent on the public 

support and subsidies and connect to the government, the worse it performs.


In contrast, the more the management of overall operations is based on commercial 

objectives, the better the organisation absorbs and accumulates knowledge. Hence, the 

better equipped the local recipient organisation is to build a sustainable commercial 

competitive advantage in the long term. These findings are in line with Hall et al. (2007) 

study on the role of the government, where they state the defence capabilities should not be 

retained in public ownership as designated sole sources. However, the process of 

privatisation should be fully completed (Hall et al. 2007). By contrast, the local industries 

typically demand more robust government participation to smooth the process of local 

companies acquiring technology from overseas suppliers through industrial collaboration 

(Balakrishnan 2008).  


Lastly, in all the hypotheses, the proportional stock growth of the successful TT 

project with the knowledge absorption and organisational learning ability is highest in the 

beginning of the project at the second year, decreasing steadily during the rest of the 

duration of the TT project. This finding implies that the beginning of the TT process 

determines the final stock level. Hence, the emphasis on activities should be placed early in 
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the TT process to maximise the accumulation of knowledge. Also, the study results 

indicate that the overall accumulation of the successful TT project with the knowledge 

absorption and organisational learning ability stock demonstrates exponential growth. 

Hence, it would imply that even a small change in the critical success variables could cause 

a significant impact over time. The existing TT related literature discusses other TT 

relationship-related drivers. However, it does not identify any time-related TT process 

impact factors (Kiss 2014, Vats et al. 2013, Dunne and Haines 2006, Searchy et al. 2004, 

Lorell et al. 2002)


5.6.  Research and Policy Implications


Governments are spending billions annually on defence purchases (Mayne 2017, Kiss 

2014, Willen et al. 2013, Stuys 2004). These purchases involve offset TT to support the 

self-reliance in defence technology in a wartime situation and to leverage the national 

capabilities, and to support the local defence industry economically (Kirchwehm 2014, 

Kiss 2014, Balakrishnan 2007, Dunne and Haines 2006, Dunne and Lamb 2003, Bachelor 

and Dunne 2000). Currently, over 130 countries have some form of offset policy for the 

domestic industry to benefit from the foreign defence suppliers. The offset programmes 

offered are typically given more weight than the quality, price or other parameters of 

competing products, having a 20-30% overall impact on decision making (Kiss 2014). 

Within the scope of offset, the role of TT and innovation have been more and more 

emphasised since the beginning of the 2000s (Kiss 2014). However, the current industrial 

participation policies are somewhat unfocused and do not typically enforce the 

organisational learning elements but rather focus on the lower physical system hierarchy 

level leverage points (Meadows 1999).


There is very little evidence of the benefits and the long term sustainability of the 

industrial participation and TT transactions (Kiss 2014, Willen et al. 2013, Antill and Ito 

2012, Güvenç and Yanik 2012, Balakrishnan 2008, Dunne and Haines 2006). In general, 

defence offset performance is not easy to evaluate. Years later, it may be difficult to trace 

what has happened and evaluate the results, particularly the less direct benefits and results 

seem mixed (Kiss 2014, Willen et al. 2013, Güvenç and Yanik 2012 Dunne and Haines 

2006). The impact of offsets is often found to be especially problematic in terms of job 
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creation, the strengthening of backward and forward supply chain linkages, and technology 

enhancement (Dunne and Haines 2006). 


Due to the nature of the TT in terms of the defence industry and national security 

confidentiality requirements, the high system complexity and the long project time span, it 

would be difficult to establish a standardised set of process performance measures. An 

industrial participation policy is an alternative response to the need to manage and improve 

the efficiency of the TT process as a good policy provides increased consistency of the 

execution, clarity on how to run the operations, effective execution, and enables better 

control of the overall TT operations. A well-defined industrial participation policy allows 

the government to efficiently guide the TT operations according to the selected strategic 

objectives and the different stakeholders to understand their roles and responsibilities 

better. Hence, the governments must constantly assess and develop their industrial 

participation activities and assess if their current understanding is accurate and up to date. 


This research builds on the perspectives of the TT and the defence industry 

transformation success factors in the South African context together with the inter-

organisational coordination development by Kiss (2014), Vats et al. (2013), Lorell et al. 

(2002), Dunne and Haines (2006) and Searchy et al. (2004) of which provide a theoretical 

framework and a reflection point for the study findings and the policy development. This 

framework is anchored to the research objective to understand the nature of strategic 

defence industry supply chain alliances and the conditions required for a successful local 

TT recipient development in terms of collaboration dynamics and technological capability 

accumulation in the offset context. The three perspectives of Lorell et al. (2002), Vats et al. 

(2013) and Kiss (2014) cover the whole process of a domestic defence company 

developing into international cooperation and partnerships, being able to actively and 

efficiently receive knowledge, capabilities and other benefits through an offset programme, 

and lastly transforming into a commercially successful corporation and away from being 

just a fully government subsidised nationalised asset (Kiss 2014, Vats et al. 2013, Lorell et 

al. 2002). In addition, Dunne and Haines (2006) expand the three perspectives with lessons 

learned from the South African defence industry transformation (Dune and Haines 2006). 


The combined findings of this study’s Phase 1 and Phase 2 suggest changes to a 

typical industrial participation management policy in terms of the local recipient selection, 

TT process management and control, and the management of the local supplier network as 

follows:
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(1) Recommendation: A  strategic partnership approach should be applied to 

identifying and selecting the local TT recipient, where the local recipient capabilities 

should be carefully assessed and mapped. There should exist complementary 

technological and operational capabilities between the local recipient and the foreign 

TT supplier. There should not be a too-wide gap in the two organisations management 

culture. The local recipient should also demonstrate the ability to absorb and integrate 

new knowledge, introduce measures to improve organisational efficiency, continuous 

investments in R&D and activity to join international production and trade circuits. 

Rationale: The efficiency and ultimately the success of the TT is based on a foreign 

supplier and local recipient relationship where the fit between the organisations will 

determine the gains of the project. Partnerships are strategic where the two 

organisations are expected to work closely together, so the more perfect the fit, the 

more efficient the execution, and vice versa. Industrial participation often results in the 

governments and the local recipients being left unhappy with the received TT and the 

resulting technological and process capabilities (Kiss 2014). However, in these cases, 

the barriers typically originated at the recipient end, such as the availability of suitable 

local partners and the limited capability of adopting and implementing new technology 

(Kiss 2014).


(2) Recommendation: The local recipient must have access to substantial financial 

capital and human resources to execute and complete the TT process efficiently and to 

implement the development suggestions in order to be able to absorb and adapt the 

technological knowledge and capabilities. The local recipient should not be financially 

unstable or regularly dependant on government funding or financial intervention 

activities. Rationale: Appropriate funding and adequate resources are required to 

support the TT project from the initiation through the execution to the completion to 

provide optimal results. 


(3) Recommendation: The industrial participation contract and related TT should be 

extended to deliver and build capabilities within the broader local supplier network and 

not just with the local main recipient. Rationale: The TT could potentially have a more 

significant impact and broader economic benefits involving the local supplier network. 
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The sub tiers are acknowledged as a growing source of innovation and R&D partners. 

The development of supplier capabilities, improving processes, and identifying 

supplier weaknesses will increase the overall performance and efficiency of the supply 

chain. The development of capabilities and TT in the supply chain would require 

partnership-based relationships that are not common for public entities. The public 

procurement policies typically do not encourage partnerships. However, the 

transactions are rather more cost-driven, preventing the efficient formation of 

partnerships and the broader impact of TT by solely focusing on minimising the 

overall costs. 


(4) Recommendation: The industrial participation contract and related TT should 

assess outputs of both the foreign supplier and the local recipient in terms of (i) the 

efficiency and performance of the local production, (ii) the efficiency and performance 

of the supply, and the local recipient in terms of (iii) the development activities 

turnover. Rationale: Currently, the industrial participation contract focuses solely on 

the foreign supplier TT outputs and deliverables, whereas the local recipient is seen as 

a passive receiver. Furthermore, one of the drivers for the TT is the potential impact on 

the local recipient that is typically related to increased productivity and new products 

through practical application of the knowledge received. The TT assessment is 

currently focused on the local recipient’s ability to assimilate the contract product 

production. It does not include any elements of the local recipient’s skills utilisation for 

further development.


(5) Recommendation: Industrial participation and TT should involve joint research 

and development activities, human resource talent pool generation, and high-tech 

manufacturing operations, not just focus on assimilating standard production 

processes. In general, the TT objective should be extended from just assimilating the 

contract production to building broader local capabilities in terms of innovation 

through long term R&D cooperation projects, commercialisation, forming new 

international defence supplier network partnerships, and having access to new foreign 

markets. Rationale: With a once-off, narrow contract manufacturing operations view, 

the TT misses its opportunity to utilise the attainable benefits beyond the contract 

scope. Balakrishnan (2008) stated that the TT and adaptation itself will not be 
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sufficient if the local companies cannot sustain their businesses or are unable to utilise 

the skills acquired outside the contract context (Balakrishnan 2008). Hence, facilitating 

activities that enable the commercialisation of the acquired knowledge should be 

considered an essential outcome of TT. These kinds of enablers are more anchored to 

the human ‘software’ capital, i.e. the know-how dimension in terms of design and 

creation of engineering solutions and production engineering skills, rather than the 

traditional technological ‘hardware’ (Pedone 2017).


(6) Recommendation: Government intervention and involvement should be 

minimised, and the privatisation of the local defence organisations should be 

considered. Rationale: The study results imply that the less government involvement in 

any shape or form, the better the local recipient’s management performs in terms of 

commercial expectations and provides overall support to the learning and knowledge 

accumulation process. In other words, the more the local recipient company is 

dependent on the public support and subsidies and connect to the government, the 

worse it performs. In contrast, the more the management of overall operations is based 

on commercial objectives, the better the organisation absorbs and accumulates 

knowledge. Hence, the better equipped the local recipient organisation is to build a 

sustainable commercial competitive advantage in the long term. To add, the 

monopolistic state-owned defence enterprises often come with bloated resources and 

excess productive capacity, the overall industry typically struggling to keep pace with 

state-of-the-art production practices (Bitzinger 2011). Most of the national defence 

industries are heavily platform-centric and ‘metal bashers’, primarily just duplicating 

military systems that have been in production for 20 years or more as opposed to 

innovators (Bitzinger 2011). The heavy emphasis on self-reliance results in resources 

wasted on replicating the development and manufacture of systems already widely 

available on the global arms market (Bitzinger 2011). In general, the defence deals 

should be awarded based on open international competition, where the local suppliers 

would be left to find areas where they have competitive advantages. However, specific 

defence-specific capabilities cannot be sustained under free-market competition (Hall 

et al. 2007).
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(7) Recommendation: The government should provide continuous operational 

support and guidelines to the local recipient and the broader local supplier network for 

the overall management of the TT process in terms of communication, coordination, 

and execution to maximise the possible benefits. Rationale: Defence industrial 

participation is one of the most complicated forms of business to governments (B2G) 

and business to business (B2B) involving various stakeholders where each of them are 

pursuing their interests in a complex high technology environment (Kirchwehm 2014). 

The local supply chain, and especially its lower-tier suppliers, typically have minimal 

experience or knowledge on industrial participation activities or how these activities 

could affect their business in the future. Furthermore, these are the companies in the 

participating industry that should benefit from the offsets. To effectively manage TT 

and organisational learning, knowledge of the TT process and related activities is 

needed.


Competencies, as industrial development and innovation capability, for example, are 

anchored in the technologies an organisation possesses. These technologies can 

systematically be built and acquired to improve an organisation’s economic performance 

and enable technological upgrading and competitiveness. However, it is imperative to 

acknowledge that technology acquisition does not automatically lead to increased 

capabilities (Reddy and Zhao 1990). The policy directed activities should target the high 

impact TT system leverage points supporting and enabling organisational learning 

(Meadows 1999). 


A multidimensional partnership approach is required for the development of these 

capabilities through TT. Partnering is an iterative and evolutionary learning process in 

which people interact in uncertain ways with other contextual elements such as power, 

culture, structure, financial resources and technology and needs to be led by a skilled buyer 

in the defence context, the government (Sanderson 2009). The local recipient and the 

related domestic supplier network should become a partner with the foreign supplier rather 

than just a passive receiver. Furthermore, the local main recipient should actively work up 

and down in its supply chain.


Ultimately, this study demonstrates a correlation between the industrial participation 

policy and the local recipient management’s willingness and commitment variables, 

namely the hidden agendas, corporate culture and government involvement and support. 
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Hence, any industrial participation policy will not have an impact unless these variables act 

in accordance with the policy. In all, the policy in isolation does not have an impact. For 

the offset business to be successful it is not only the foreign supplier that has to see the 

business case of the TT but it is also the local TT recipient and the procuring government 

that has to focus not only on securing the business but also on following up the TT output 

and added value. 


While not a comprehensive answer to all the multifaceted, complex challenges, the 

identified policy recommendations provide government guidance and direction for future 

research. This study is based on a conceptual TT domain representation, applying a 

qualitative system dynamics approach. Future research could build upon the findings of 

this study and address the observable domain of the defence TT ecosystem in an empirical 

study. 
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6.  CONCLUSION


The first contribution of this research is the advancement of the understanding of 

defence TT through the construction of a TT process SCOR model and the identification of 

this process’ pain points and critical success factors through a novel integrated case study 

and Straussian grounded theory approach. This process arose out of lessons learned from 

the best practices in a global defence TT supplier company. As a result, the defence 

industry organisations and economies involved in defence contracting can better plan and 

manage their related industrial participation TT activities. To date, the body of research has 

focused on the factors influencing the technology absorption (Malm et al. 2015, Knudsen 

et al. 2013, Simonin 1999, Grant and Gregory 1997, Szulanski 1996, Zander and Kogut 

1995, Cohen and Levingthal 1990) and to identify meta mechanisms between the supplier 

and recipient organisations (Capasso et al. 2005, Stock and Tatikonda 2000, Albino et al. 

1999, Lyles and Salk 2007, Lasserre 1982), providing very little insight into the actual TT 

process and activities taking place between the supplier and the receiver under a defence 

offset contract. This study sought to fill this gap by advancing the operational level 

understanding by presenting a systematically constructed best practices case study based 

TT SCOR process map as illustrated in Table 4.3 and identifying this process’s pain points 

and critical success factors. As a result, this study also sought to assist the local recipients 

in better planning and managing their related industrial participation TT activities with the 

technology supplier. The participating local organisations typically do not have extensive 

prior experience on TT. Consequently, there are typically no effective routines to manage 

all the process aspects to the extent that the transfer often requires ad hoc solutions. As a 

result, the learning opportunities are not utilised effectively.


The general objective of defence industrial TT is two dimensional, firstly and mainly, 

to build the local ability to produce and maintain the contract product in a wartime 

situation. Secondly, to support innovation and organisational learning in the long run, the 

development of local defence industry sustainability through future capacity and 

capabilities for the local industry players to compete in a global marketplace. Based on the 
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study findings, a local recipient can achieve this through having a management team that is 

open to cooperation and applying organisational goals that facilitate learning, through 

having a sound financial commitment and planning throughout the project life cycle, 

through the allocation of adequate time and resources for the development of the supply 

chain management, and lastly through thorough local production planning with a 

commitment to transparency between the supplier and recipient organisations. This 

receiving local partner’s ideal operating model is illustrated in Figure 4.7. The efficient 

management of these factors will lead to a successful project with added knowledge 

absorption and organisational learning capability. The role of the management through the 

commitment and openness to the inter-organisational learning as well as the resources and 

competence building of supply chain management and the establishment of the local 

supply network is identified as the most crucial, typically creating the highest barriers and 

obstacles for the TT execution and thus preventing the knowledge exchange. Hence, this 

case study advanced the theoretical position of local recipient’s management, financial 

planning, supply chain management, and local production planning as the main factors that 

the local recipient organisation can best influence to enhance the project's efficiency and 

success. The possible broader implications of the present research were that the 

governments setting the regulations and policies under which the defence contracts operate 

should engage in activities to enable efficient knowledge absorption and organisational 

learning and build future innovation capabilities. The key focus should be on ensuring that 

the local recipient has sufficient financial resources throughout the project and the 

necessary time for detailed pre-planning.


Considering the study problem, this study has several contributions to the 

advancement of the understanding of defence TT. In study Phase 1, a conceptual, 

theoretical framework was constructed based on the key concepts regarding the factors 

enabling a successful TT and their relations emerging from the literature. The theoretical 

contribution is in the perspective of the receiver of a TT and the prerequisites on both 

country, management and operational levels in order to achieve a sustainable TT. This 

study framework is built on several concepts and not a single theory due to the lack of 

robust critical literature linked to the phenomena under study. The defence industry-related 

TT literature does not provide a single well-developed theory. However, it is instead 

fragmented into the isolated case based concepts under the two macro viewpoints 

presented, the economy and industry. As illustrated in Figure 2.6, the conceptual, 
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theoretical framework incorporates the key concepts from three main perspectives 

identified to provide the most complete theoretical foundation possible. Firstly, the 

accumulation of technological capability and the collaboration dynamics of the supplier 

and local recipient by Kiss (2014), Vats et al. (2013) and Lorell et al. (2002). Secondly, the 

study is anchored to the South African defence industry ecosystem, specifically through the 

findings of Dunne and Haines (2006) investigation. Thirdly, Searchy et al. (2004) 

methodological tool provide a perspective on inter-organisational coordination 

development. To summarise, the conceptual, theoretical framework incorporates the 

perspectives of the TT and the defence industry transformation success factors in the South 

African context together with the inter-organisational coordination development. This 

anchors the framework to the research objective to better understand the TT critical success 

factors and how they are linked and produce the behaviour of the entire TT system. 


 In Phase 2, a TT process level 2 SCOR model was constructed. The process's pain 

points and critical success factors were identified by applying a novel integrated case study 

and Straussian grounded theory approach. This study does not answer all the possible 

questions related to the defence industry TT process, nor does it attempt to. This study 

extends the few SCOR defence industry applications presented by Bean et al. (2009) and 

represents activities typical for global defence TT supply chains. While not a 

comprehensive answer to all the multifaceted challenges, the identified ‘Plan’ process key 

success factors provide practical field guidance and direction for future research. As a 

result, the theoretical position of local recipient’s management, financial planning, supply 

chain management, and local production planning was advanced as the main factors that 

the local recipient organisation can best influence to enhance the project's efficiency and 

success. 


In Phase 3, a system dynamics TT model was constructed to test and compare the 

interaction of the critical success factors and how they change the behaviour of the TT 

system through different hypotheses. The combined findings of the system dynamics 

modelling and the process analysis in the study’s Phase 1 and Phase 2 respectively suggest 

changes to a typical industrial participation management policy regarding the local 

recipient selection, TT process management and control, and the management of the local 

supplier network. As a result, the defence industry organisations and economies involved 

in the defence contracting can better plan and manage their related industrial participation 

TT activities.
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6.1.  Research Contribution


To date, the body of research has focused on the factors influencing the technology 

absorption (Malm et al. 2015, Knudsen et al. 2013, Simonin 1999, Grant and Gregory 

1997, Szulanski 1996, Zander and Kogut 1995, Cohen and Levingthal 1990) and to 

identify meta mechanisms between the supplier and recipient organisations (Capasso et al. 

2005, Stock and Tatikonda 2000, Albino et al. 1999, Lyles and Salk 2007, Lasserre 1982), 

providing very little insight into the actual TT process and activities taking place between 

the supplier and the receiver under a defence offset contract. This study sought to fill this 

gap by advancing the operational level understanding by presenting a systematically 

constructed best practices case study based TT SCOR process map as illustrated in Table 

4.2 and identifying this process’s pain points and critical success factors. As a result, this 

study also sought to assist the local recipients in better planning and managing their related 

industrial participation TT activities with the technology supplier. The participating local 

organisations typically do not have extensive prior experience on TT. Consequently, there 

are typically no effective routines to manage all the process aspects to the extent that the 

transfer often requires ad hoc solutions. As a result, the learning opportunities are not 

utilised effectively.


The broader implications of this study are that the governments setting the 

regulations and industrial participation policies under which the defence contracts operate 

should engage in activities to enable more efficient knowledge absorption and 

organisational learning and systematically build future innovation capabilities. First, the TT 

strategic partnership approach and the selection of the local TT partner and recipient based 

on the initial existing capabilities should be prioritised. There should be complimentary 

technological and operational capabilities between the local recipient and the foreign TT 

supplier. There should not be a too-wide gap in the two organisations management culture. 

The local recipient should also demonstrate the ability to absorb and integrate new 

knowledge, introduce measures to improve organisational efficiency, continuous 

investments in R&D and activity to join international production and trade circuits. 

Second, the local recipient must have access to substantial financial capital and human 

resources to execute and complete the TT process efficiently and to implement the 
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development suggestions in order to be able to absorb and adapt the technological 

knowledge and capabilities. The local recipient should not be financially unstable or 

regularly dependant on government funding or financial intervention activities as of now is 

most often the case. Third, the industrial participation contract and related TT should be 

extended to deliver and build capabilities within the broader local supplier network and not 

just with the local primary recipient. Fourth, the industrial participation contract and 

related TT should assess outputs of both the foreign supplier and the local recipient in 

terms of (i) the efficiency and performance of the local production, (ii) the efficiency and 

performance of the supply, and the local recipient in terms of (iii) the development 

activities turnover. Fifth, the TT objective should be extended from just assimilating the 

contract production to building broader local capabilities in terms of innovation through 

long term R&D cooperation projects, commercialisation, forming new international 

defence supplier network partnerships, and having access to new foreign markets. Sixth, 

the government direct intervention and involvement should be minimised, and privatisation 

of the local defence organisations should be considered. Seventh, the government should 

provide continuous operational support and guidelines to the local recipient and the 

broader local supplier network for the overall management of the TT process in terms of 

communication, coordination, and execution to maximise the attainable benefits. Hence, 

the government established and managed standardised procedures that should guide the 

local industries participating in TT.


In all, this study arose from lessons learned from the best practices in a global 

defence supplier company with extensive experience in TT projects with many local 

recipients and supply networks. It is argued that a global defence supplier with extensive 

TT experience with numerous projects and operating with multiple recipients has valuable 

insight and relative objectivity to assess and analyse such factors and identify general 

operational steps in a TT project. As a result, the defence industry organisations and 

economies involved in defence contracting can better plan and manage their related 

industrial participation TT activities.
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6.2.  Future Research


This study had several limitations, which also offer avenues for future research. The 

data was based on a single case study with small sample size, only reflecting the supplier 

view and did not capture the local recipient's views or the broader industrial participation 

environment. Therefore, future research could explore the other dimensions of the process 

and analyse them over time as a longitudinal study to better understand the interaction 

between the supplier and the recipient and other factors playing a role over time. Despite 

the limitations, this study reported actual experiences from a global TT supplier 

perspective, giving new insights to limited literature of inter-organisational TT in a 

complex high technology defence environment.
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Appendices


Appendix A - Questionnaire Template


Question: From supplier’s point of view, the generic main phases of technology transfer (TT) in a 
local production and offset context is presented below. Please check the activities that you agree 
are part of the process based on your experience. 


Marketing and negotiation phase (before the main supply contract is signed)

Preliminary study:


Determination of person in charge and organisational responsibilities

Collecting base data and information

Analysis of industrial participation regulations and requirements

Local partner survey and selection

Preliminary industrial participation plan


Preparation:

Contract preparation and preliminary industrial participation execution planning

Cost analysis

Risk analysis

Determining work share and TT content

Contract preparation


Negotiation and contract:

Contract negotiation and signing

Contract review (internal)


Contract delivery phase (after the main supply contract is signed)

Execution:


Contract review

Establishing the organisation and allocating the resources

Establishing the industrial participation execution plan

Training and support

Production permit

Industrial participation analysis and reporting

Industrial participation claiming and crediting

Analysis and review of possible additional support needs, and their planning and 
execution


Completion:

Industrial participation analysis and reporting

Claiming, crediting and reporting

Possible corrective measures

Industrial participation approval negotiations, or possible negotiations for extra time if 
not fulfilled on time

Approval

Final reporting and review to the planned

Closure and lessons learned


Question: Based on your experience from the contract delivery phase, please list the activities that 
are the most problematic to manage and control with the recipient, and please elaborate the main 
reason(s) for the issues experienced.


_______________________________________________________________________________
______

_______________________________________________________________________________
______

_______________________________________________________________________________
______

_______________________________________________________________________________
______


Question: Based on above question, what do you think should be done differently at recipient’s end 
to decrease the problems experienced and to improve the efficiency of TT process?


235

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



_______________________________________________________________________________
______

_______________________________________________________________________________
______

_______________________________________________________________________________
______

_______________________________________________________________________________
______


Question: Based on above question, is there clearly a one activity that is causing most of the 
problems in the TT process?


_______________________________________________________________________________
______

_______________________________________________________________________________
______

_______________________________________________________________________________
______

_______________________________________________________________________________
______


Question: Based on your experience from the contract delivery phase, please name typically the 
most successful activities, in the TT process.


_______________________________________________________________________________
______

_______________________________________________________________________________
______

_______________________________________________________________________________
______

_______________________________________________________________________________
______


Question: Is there any form of evaluation taking place before the selection of the local partner (i.e. 
the recipient of the TT)?


Yes

No


If your answer is yes, are the evaluation processes and/or procedures standardised?


Yes

No


If your answer is yes, please also elaborate what kind of evaluation is taking place: 
_______________________________________________________________________________
______

_______________________________________________________________________________
______

_______________________________________________________________________________
______

_______________________________________________________________________________
______


If your answer is yes, please check if any of the following factors is included to the evaluation:


Global ability

Management style

Quality systems

Logistics

After-market services

Current product and process competence
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Product development

Finance

Non of the above


Question: Is the local partner provided any suggestions how they could improve their operations 
before the TT takes place? 


Yes

No


If your answer is yes, please provide some typical examples of the improvement suggestions: 
_______________________________________________________________________________
______

_______________________________________________________________________________
______

_______________________________________________________________________________
______

_______________________________________________________________________________
______


If your answer is yes, based on your experience, how is local partner’s attitude towards possible 
improvement suggestions received from the supplier (Patria) ? Are the suggestions for corrective 
measures and development ideas implemented?


_______________________________________________________________________________
______

_______________________________________________________________________________
______

_______________________________________________________________________________
______

_______________________________________________________________________________
______


If your answer is yes, based on your experience, on a scale from 0 to 5 how is local partner’s 
attitude towards improvement suggestions received from the supplier (Patria)?


0 - not at all interested, negative attitude

1 - not at all interested, neutral attitude

2 - slightly interested

3 - somewhat interested

4 - very interested

5 - extremely interested


Question: Based on your experience, are the local partners typically committed and interest to 
learn and improve their operations?


_______________________________________________________________________________
______

_______________________________________________________________________________
______

_______________________________________________________________________________
______

_______________________________________________________________________________
______


Question: Is the local partner regularly evaluated by the supplier (Patria) during the TT phase?


Yes

No


If your answer is no, why do you think the local partner is not regularly evaluated by the supplier 
(Patria) during the TT phase?
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_______________________________________________________________________________
______

_______________________________________________________________________________
______


Question: Based on your experience, on a scale from 0 to 5, how probable you think it is that the 
local recipient of the TT is able to utilise the gained manufacturing capabilities in their future 
contracts?


0 - It definitely will not happen

1 - Not likely

2 - Neutral

3 - Likely

4 - Very likely

5 - I cannot say


Question: Based on your experience, on a scale from 0 to 5, how often does the local recipient end 
up being part of supplier’s (Patria) global supply chain after the TT?


0 - It does not happen

1 - Not often

2 - Neutral

3 - Often

4 - Very often

5 - Always
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