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Abstract 
 

The article focuses on the question: can you create a successful training 

system between companies geographically close to each other? The 

topics are: the possibility of a training system within companies (or 

"intrafirm" training); the positive impact on the performance of training 

derived from geographical proximity; the nature of the interfirm training 

group; the role of foreign and multinational companies; and finally the 

role of training providers. The article looks in depth at training 

knowledge spillover, the returns on this activity in terms of the 

cultivation of skills and other measurable factors, and the importance of 

such elements as the costs involved. 
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1. Introduction 
 

Training in itself is generally not characterised by such constrained 

means of appropriability as secrecy, patents, continuous ground-breaking 

innovation and the dominance of complementary assets, as described in 

similar contexts by Su et al. (2013); rather it is eminently discoverable, 

available, transferable, adaptable and updatable. No matter what the 
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general firm capabilities and on-site circumstances might be, ideally 

there should exist a recognised minimum level, content variety and 

amenable source of the required skills development. If done well and 

conditions are favourable, skills formation can be built up in stages, 

leading to increasing returns if carried out continuously and adapted to 

specific firm-level needs (Hage et al. (2013), Anadon et al. (2016)). 
 

We can look at this further at the level of the firm, sectoral and non- 

sectoral cluster. Even if the training system within the firm is well- 

developed but focused towards in-house needs and practices, it might 

still possess a high level of appropriability, particularly if its accumulated 

constituent components are not diffused but are amenable to this. At the 

same time, some amount of diffusion might have advantages especially if 

competitive implications are not strong. At the broader interfirm and 

sectoral levels, if the shared training is extensive and well-endowed, then 

this indicates that widespread externalities exist: that interactive and 

diffusion activities – perhaps within selective limits based on competitive 

fears (Groenewegen and van der Steen, 2006) – would appear to be 

normal practice. Finally, looking beyond sectoral limits but still at the 

local level, the existence of a well-developed skills formation regime 

suggests that diverse local firms and institutions have separately and/or 

in partnership accumulated training capabilities in a network of localised 

training externalities. 
 

On this subject of appropriability, the fact that the training 

knowledge is sourced internally within the industry should mean that it 

has reduced obstacles to and costs of access, on condition that the 

accessing firm is sufficiently competent to locate and use the knowledge. 

Going beyond what Stiglitz (2011) says on the subject, if this knowledge 

comes from outside the industry, there may be problems of adaptability 

to a dissimilar environment but one consequence might well be that it 

enriches the training knowledge stock and inspires innovativeness. 

Furthermore, new training knowledge may build on current knowledge in 

a process of cumulativeness. 
 

In this situation, what a firm learns about its pooled skills and skills 

gaps is delineated by the learning process related to its organisational 

capabilities and returns on skills formation, and external feedback 

(Malerba and Orsenigo (2000: 301), Lahiri and Narayanan (2013: 1063- 
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64). With this clarification, it can with some confidence then invest 

resources in taking what it hopes is an advantageous trajectory of skills 

advancement. In the localised context, a primary source of this 

cumulativeness may come from external agents, through spillovers 

(which are often now unhindered by distance) and the input of local 

training providers. Internally, the incremental additions to the training 

system may be the result of new personnel, new equipment requiring 

talents not covered by current skills, or (more generally) the institutional 

habits of continuous skills accretion and innovation, and the associated 

systemic maturity or immaturity in the field of skills development within 

the enterprise. A simple factor such as restlessness about the lack or 

absence of skills, and training remedies for this, may be present among 

decision-making personnel. These additions could be so novel that they 

are “new-to-firm” and more broadly “new-to-locality” training 

components (OECD, Oslo Manual, 1992/2005, paras. 199-210). 
 

One of the more socially beneficial aspects of training is that the sort 

of legal protection relating to property rights, and the tendency not to 

collaborate or share such knowledge as innovations or best practices that 

work, do not exist to such an extent in the field of human capital 

formation. At the same time, however, there may exist a firm-level 

preoccupation with regard to the loss of trained personnel, perhaps to 

local competitor firms. One question in this regard concerns the equitable 

investment in and, following this, distribution of benefits resulting from 

capacity building, especially if one firm among the co-localised group is 

investing relatively large amounts of capital and effort in the activity but 

seeing not only in-house benefits that may be low in proportion to the 

investment, but actually that aid is being given in effectively subsidised 

skills formation, and perhaps headhunted individuals, to other firms 

whose contribution might have been relatively slight. 
 

By contrast, there are definite social benefits to this disproportionate 

sponsorship of the collective training system. There might even be some 

value for the responsible firm in upskilling neighbouring enterprises. In 

this respect, business linkages that are clearly advantageous to a firm will 

encourage that firm to invest more in the training project, even if there is 

an inevitable high spillover effect, on the basis that compensations in the 

form of more efficient suppliers, buyers and other business partners will 

ensue. 
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2. Metodology 
 

This study was undertaken using the following methods: 
 

A. A revision was carried out of the most pertinent literature on the 

topic of technical and vocational education and training (TVET) – 

with a focus on single firms or groups of firms – employed as a 

means of raising developing countries from a position of deep 

poverty, lack of skills, under-utilised natural resources, stunted 

growth within and among companies, and civic disorder. 
 

B. A series of visits were made to institutes and companies participating 

in TVET, in order to identify their best practices through one-to-one 

interviews, questionnaires, observation of activities and 

achievements, and collection and interpretation of results. An 

attempt was also made to interpret enterprise-based TVET using 

theories and explanations applied successfully in other fields, as a 

means to achieve an original understanding using transferable and 

reliable methods of how TVET works, and why and where it is 

appropriate. 
 

C. To analyse this research field, raw data was collected for all the 

published documents on TVET using bibliographic sources such as 

Scopus. The bibliometric tool was used in order to provide statistical 

analysis of the quantitative data provided by the scientific literature. 
 

D. Methodological rigor was attained by placing special attention on 

overall study design, outcomes evaluation, regional comparisons, 

analysis of the effects of individual intervention components, 

measurement of change of attitudes and prestige of TVET. Further 

emphasis was placed on evaluation of such pivotal but overlooked 

preoccupations as tacit and codified training, social and institutional 

cooperation, training spillovers, and others. 
 

3. Results and Discussion 
 

Skills vs. Training Spillover 

There are many types of skills and training spillovers emanating 

from within firms and interfirm clusters, which positively influence both 
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firms and the local community. We must clarify that they are not the 

same. There is a difference between skill overflow and training overflow. 

Undoubtedly, they produce similar consequences in that they involve a 

certain population of men and women capable of working efficiently and 

skilfully in a particular productive activity that is subsequently 

compensated. It may be the case that the training itself spills over into the 

diffusion of skills; after all, training is the prior activity that leads to the 

presence of skills in the person who has participated in the applied 

education process. The skilled person might have reasons – the lure of 

higher wages, lack of job satisfaction or promotion, and even boredom – 

to leave their current position and move to another establishment, 

somehow exporting their skills and knowledge to the new place. To give 

a concrete example: a company could direct a training provider to create 

a new mining practice programme, based on customer emphases and 

preferred techniques, and this could be retained by the same provider and 

then offered to other customers. This is a type of training spillover. 
 

In the bibliometric analysis we discovered more documents on skills 

than training spillover (329 vs. 225). In the case of the spillover effects 

of training, what is striking is the strong influence of foreign direct 

investment identified in a considerable number of articles. Other 

important topics were innovation, diffusion of technology, productivity 

and entrepreneurship, backward linkages, cooperation between 

participants, and company performance. On the contrary, the issue of 

skill overflows was related to activities such as human capital, 

knowledge overflows (which imply its management and tacit and 

codified incarnations), wage inequality, gender and balance between 

work and personal life, as well as foreign direct investment, trade and 

multinational companies. 
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Fig. 1. Training spillover: results of 225 documents 
 

 
Fig. 2. Skills Spillover: 329 documents 

 

 
There are different types of spillover, some with negative 

repercussions for the training firm, others with positive ones. It may well 
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be part of the initial learning project that the training undertaken should 

be so designed that an internal “skills domino effect” will occur, a 

spillover phenomenon embodied in the trained employee as a skills 

model or mentor for his co-workers. Another useful spillover, this time 

flowing from the firm to another firm or institute and usually quite 

codified and with medium- to long-term commitments on behalf of the 

donor firm, is the transfer of a skills development “package” to an 

organisation (e.g., a competent and firm-specific provider), whose 

subsequent newly enhanced training knowledge and performance will 

benefit the firm itself and, expectedly or unexpectedly, other local firms. 
 

At the other extreme, if the firm fears that the training it implements 

will likely be a passive loss (trained workers leaving to non-competitors) 

or a negative loss (workers go to competitors), then this expectation 

(perhaps justified by past experience) may result in underinvestment in 

training, which effectively involves a vicious circle. 

 
 

How does the training knowledge spillover work? 

 

There are many types of training knowledge spillover, the following 

are just examples: 

(i) Spillover of skills knowledge within the firm, through 

in-company training, formal OTJ, informal imitation of 

colleague’s working practices, etc. 

(ii) Spillover of codified training knowledge within interfirm 

complex. 

(iii) Spillover of trained personnel to other firms, local or 

further afield. 

(iv) “Net loss” spillovers, “net gain” spillovers, 

“equilibrium” spillovers. 
(v) Spillover that encourages training culture. 

(vi) Spillover that substitutes for training. 

(vii) Incubator spillovers. 

(viii) Private and social spillovers. 

Factors such as geographical proximity and sound communication 

channels between the firm and other firms and providers are important, 

but these will have limited impact if the knowledge or service offered is 

of a poor quality or just inappropriate to start with. The challenge would 
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be to improve this stock, perhaps increase the range of options available, 

and keep costs within reach, while at the same time maintaining internal 

learning mechanisms as a source of training needs and firm-specific 

input, all in a reciprocal relationship (Zhu and He, 2014). In this way, the 

external training system can likewise potentially be influenced by a firm 

of an adequate size, capability, dynamism and focus in this 

interdependent chain. 
 

In a collaborative situation, the transfer of information and skills can 

be erratic or constant depending on whether it occurs through 

spontaneous/fortuitous acts or more deliberate cooperation. The presence 

of mutual benefits for this activity, and clear recognition of this, makes a 

scenario of at least limited facilitated spillover possible, in stark contrast 

to other types of collaboration that are underdeveloped due to 

competitive and ownership issues, or lack of conviction concerning the 

projected positive outputs. This finds a parallel in the deliberate, 

managed spillovers of technical information and knowledge that has 

been assessed by numerous authors (e.g., Caniels and Romijn (2003: 

1269-1270) Van Long et al. (2014: 1127-1128)). 
 

The nature of the sector in which the firm operates – its sectoral 

training history and the pool of training components within the sector 

itself – is another important factor: external to the firm but often deeply 

ingrained in its internal or localised training system through the people 

who run the system, their sectoral background previous to the current 

job, and the range of choices they look at and feel most comfortable 

with. Other influences may also come into play in this regard, such as the 

stage of the industry lifecycle (Schmelzle and Tate, 2017) and the 

achievements of training innovation in other industries applicable to the 

one in question: in this context, Tavassoli and Carbonara (2014) talk 

about inter-industry knowledge spillovers. 
 

Due to the mix of the sheer size and importance of a particular firm 

(e.g., a mining company) and its remoteness from alternative sources of 

modelling and leadership in fields like capacity building, in the best 

scenario its geographical and employment dominance should lead to 

positive monopolistic activities and spillovers, such as training. In a 

similar scenario, if a particular programme of training is created by a 

firm which subsequently allows the firm to undertake profitable tasks 



Stephen Murray, 

Victor M. Castaño 

Cesar Aguado Cortes 

569 

 

 

 

that others are presently incapable of doing, then this “monopolistic” 

training advantage might spur these other firms to imitate their rival and 

implement focused and timely remedial training. 
 

This is an important point: the inevitable differences between 

upstream and downstream training systems. The structure of incentives 

and needs that relate to firms specialising in upstream activities – such as 

a mining company – play a central role in generating a training system 

that is bound to be different to the one that operates further downstream 

among firms dealing with finished goods. In fact, this is an area of study 

that requires more work, progressing further than researchers like Scott 

and Storper (2007) and Lagos and Rosales (2013), to analyse how 

training is affected depending on its location in the chain. The upstream- 

downstream relationship needs to be looked at in some depth. There are 

vertical externalities affecting the direction, level and rate of training that 

a firm will offer, particularlyones that are located upstream. This occurs 

through the dynamics of the division of labour: because an increased 

demand by downstream industries will lead to increasing levels of 

division of labour among upstream firms linked to them and from there 

to higher levels of specialisation that respond to market preferences and 

volumes (Antonelli (2008), Yu and Oliver (2015)); and this will in turn 

influence the resulting reaction in the field of skills development. The 

division of labour may permit the subsequent modularisation of more 

specialised training addressing changing working domains and the 

participation of a wider variety and (perhaps) higher quality of training 

agents (Chan et al., 2017). 
 

Similarly, whatever improvements are made by a firm located 

upstream in a vertical system may cascade to other firms further 

downstream or they may spread out horizontally to firms located locally 

(Van der Panne and Van Beers, 2006). This might arise because the 

responsible firm is so locally or sectorally dominant (sometimes in ways 

that may have little or nothing to do with skills enhancement), has 

developed an exemplary training model, or has training strings attached 

to doing business with them. 
 

The presence of a sufficiently large single firm (e.g., a huge mining 

company) or group of firms (perhaps interconnected by business dealings 

and common sectoral focus), acting as a sort of “anchor tenant” 
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(Feldman (2003); see also Graf (2011: 173-176)), might lead to an 

economy of training offer and indeed specialisation directly related to 

training market demands. For like reasons, these localised firms will 

attract and, through training patronage of some sort, create a pool of 

workers with the required skills. One must look at particular cases to 

assess if this world of functioning pecuniary externalities actually exists 

and how well it functions if it does. The “geographical coincidence” (as 

described by Jaffe, 1989) of firms/training providers and the consequent 

improvement in production requires careful measurement to make it 

credible and similarly proper assessment to make it capable of growth 

and imitation (Benjamin, 2018). In addition, this study will also show 

that, as a type of localised knowledge spillover (surveyed both in terms 

of intra-industry and inter-industry spillovers by Feldman (1999), Ho 

(2012), and Gérard and Uebelmesser (2014)), training knowledge has a 

range of influence beyond which it weakens and dissipates: what Anselin 

et al. (1997) call in the context of the spillover range of university 

research a “spatially lagged variable”. 
 

There are two possible outcomes to the implementation of a training 

regime from the point of view of the firm: “train-drain” and “train-gain.” 

The first involves the following outcome: if the training has been 

successful, the worker is more capable in terms of skills, knowledge and 

attitude, and either has sought and found employment outside the 

original firm, or is poached by another firm (parasitic and unfair to the 

first firm but making full business sense) – or, indeed, for any reason, has 

just left. The second embraces not just the worker who now has greater 

competence and remains in the firm, but also the structure and methods, 

the training personnel and the current trainees who all exist and are 

justified to some measure because the training was successful and the 

expertise of the programme “graduate” was not lost in the end. 
 

Occasionally, a spillover “drain” could be defined as such only in the 

short-term, with net benefits coming later; or it could involve a 

misinterpretation, in that what might look like a loss might in fact not be 

a loss at all but rather a convenience (e.g., the departure of trainees for 

whom a position in the firm that provided the training was not available 

at the end of the day). Another aspect of the drain-gain conundrum is the 

question of utilisation of skills for those employees who stay but who 

find that the new or enhanced expertise they now possess is not being 
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properly used because working practices or technology are (for example) 

at a level lower than their new abilities, or their skills are inappropriate in 

the context of recently changed organisational, equipment or market 

circumstances. This could occur because of a lack of communication 

between the shop-floor and the training outfit, an over-ambitious skills 

regime, or a deliberate overskilling that anticipates future developments 

– there exist a multitude of reasons. In addition, the fact that the firm has 

a reputable training regime could be a factor in attracting in recruits, 

particularly of the more motivated sort. Finally, one has to think of the 

bigger picture: what is a drain for the individual enterprise could be a 

local or sectoral gain. 
 

What are the dynamic increasing returns on training spillovers? 
 

A well-run company will assess their training needs with at least 

three approaches: 
 

1. What skills will you need to improve performance and ensure 

profitability? 

2. What provision of training will you need to accomplish this and 

where will it come from (internally or externally)? 

3. What will this activity cost and is it worth it in terms of 

subsequent revenue projections? 
 

The published literature on this topic is relatively extensive (1,389 

results). A wide range of approaches are of more or less equal 

importance: productivity, effectiveness, efficiency and skills can be 

grouped together; likewise, the analysis of performance, implementation 

and cost-benefit; quality management and return on investment are also 

somewhat linked, as are optimization and financial markets. Learning in 

the workplace, coaching, and leadership development are also 

represented, as are entrepreneurship, strategy, and innovation. 
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Fig. 3. Return on investment and training: 1,389 document results 
 

On the subject of spillovers, the question of the level of “dynamic 

increasing returns” as a network effect is important as it involves the 

capacity building of trainees internally and directly by a firm or 

interfirm-level system; and, from a wider perspective, also those from 

outside whose skills development is the result of the linked domino 

effect of the original training provision. The difficulty here is an obvious 

one: how does one definitely relate the outside capacity improvement as 

being a result of the firm-level provision? One misunderstanding to do 

with training spillovers is to interpret a simultaneous but unconnected 

training project and its results in one firm as the consequence of tapping 

into the system and personnel of a neighbouring and perhaps rival firm 

(Thomä and Zimmermann, 2013). 
 

Another difficulty here concerns the imitation of a particular training 

activity or model, which is not in fact the best option, simply because it 

is used by a dominant firm or, in the context of a dearth of other 

alternatives and guiding criteria, it appears to be the best option – this is 

reminiscent of studies of comparatively inefficient technologies that were 

“locked in” because of apparently high returns (see Paul David (1985), 

John Hall et al. (2011)). This represents one of the systemic weaknesses 

of a network relationship in which one or a small group of capacitating 

firms may be leading the follower firms in the wrong direction, at least 
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when judged in the context of the specific circumstances of the latter. 

The choices made by training opinion leaders, after all, may be more 

believed than alternatives tested through certain criteria to be better 

suited to current conditions. 
 

If it is the case that spillovers are highly localised and quickly decay 

over distance (Rosenthal and Strange (2003), Freedman and Kosová 

(2012)), then the implication is that the more remote the firm, the lesser 

the spillover effect; or equally, the spillover effect is reduced if the pool 

of firms nearby are few in number, or are incapable of participating or 

uninterested in the spillover. Of course, one spillover effect is the 

encouragement of new training offer growth and the development of 

existing offers. This distance-sensitive, training-knowledge sharing can 

operate at the same time and place with agglomeration effects that 

include labour market pooling and input sharing (Breschi and Lissoni 

(2001), Arzaghi and Henderson (2004), Veeramani (2014)). 
 

One aspect of the spillover effect that should not be overlooked is 

that it does not have to be only in one direction: for example, it may be 

the case that a dominant firm produces spillover effects much more than 

other organisations (firms, public bodies and training providers) at the 

beginning, but there may be a return on spillover investment for the same 

firm in the long-term, perhaps if only in terms of the much improved 

localised training system constructed on networks and shared norms 

(Huggins and Thompson, 2015), and the reconfigured skills pool and 

community mindset. 
 

A network effect of a firm- or interfirm-level skills development 

system are “dynamic increasing returns” involving the capacity building 

of trainees. This concept is used in many related fields (Aharonson et al. 

(2007) Ottaviano (2011), Nordhau (2014), Binder and Bound (2019)) 

and could usefully be employed here. All the preceding could be 

described as involved in increasing returns to positive training 

externalities (Nordhau, 2014). Another aspect of this issue involves the 

question of the timeframe for developing an operation (e.g., a mine) and 

the activities associated with establishing and operating it. If there is a 

certain hurry and a training system is established very quickly through 

local sources, then due to the concentrated amount of time and limited 

geographical involvement, the effect will inevitably be localised. Over a 
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longer period, and perhaps buttressed by positive information 

externalities (Aharonson et al., 2007: 89) and the patronage of local 

political or business leaders, a wider effect could occur. 
 

One positive consequence of having skilled and 

unskilled/semiskilled workers together is that, very likely, the marginal 

productivity of the latter will grow, not because they have taken formal 

instruction as such but rather because they are operating in an 

interdependent productive situation with more skilled colleagues. This is 

the most common type of intrafirm spillover. This would be the case, for 

example, if skilled employees were assessed to be cost-effective in a 

knowledge-producing (conceptual) role, and worked in conjunction with 

unskilled fellow workers active in direct production (execution). 
 

What then are the ways of measuring the intensity of each firm’s 

training activity? 
 

(i) Spending on skills development; sources of financing. 

(ii) Number of people with a role in training, either full-time 

or part-time, from both inside and outside the firm (with 

a breakdown to analyse this in detail). 

(iii) Number of courses, range of skills, levels covered, 

continuity arrangements, etc. 

(iv) Age of training system; its growth and fluctuations. 

(v) Existence of strategic plan; place of capacity building in 

overall firm strategy. 

(vi) Importance of internal inputs; in-company vocational 

and technical education system (should this exist): 

organisational structure, personnel, course design 

methods, course content, assessments methodologies, 

etc. 

(vii) External inputs: existence and suitability of local 

regional stakeholders, their relationship to and influence 

on firm. 

(viii) Effects of training: return on investment, employee and 

training staff retention, productivity increases (including 

mean labour productivity), average skills level, labour 

harmony, training reputation, changes in wage bill, net 

output, real value added per employee or per worked 
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hour, total factor productivity (see Dosi and Grozzi, 

2010: 180-1), adaptability to technological progress and 

other types of innovation, discounting non-training 

factors such as equipment automation. 

(ix) Spillovers/external effects. 

(x) Number of trainees, their initial and current levels, 

number of graduates from training programmes, 

percentage still in firm, continuous learning support, 

quality feedback. 

(xi) Recruits from outside; their skills level and needs. 
 

Training could be described as a public good, defined as such 

because it is relatively non-rival and non-excludable. Where then do 

competitive forces exist in the training system? The type and quality of 

training is competitive if the result is a productive level higher than that 

of rivals, a situation to which the latter will normally have to react. It is 

also competitive if a training provider has to offer a range of services that 

are market-specific at a level of price that places them in first place as a 

provider from the firm’s point of view. Certain dynamic providers could 

have the interactive ability and high-trust relationship that allows them to 

be preferred over others, perhaps leading to a species of partnership 

based on norms of cooperation (discussed in detail by Porter and Stern 

(2001), Owen-Smith and Powell (2004), and Hage et al. (2013)). In 

terms of spillover, training procedures and practices might well be the 

least patentable of all essential and generic activities of a firm, which 

from a social-benefit point of view is not such a bad thing. 

 

How can returns to training be measured? 
 

This topic is one of the most important in the context of various 

considerations: of course, in terms of the question of the existence of 

technological and vocational education and training (TVET) per se, as 

well as other factors such as its sophistication, modality, duration, and 

benefits for all participants, among many issues. The number of 

documents on this key topic – 10,888 – clearly shows the role it plays in 

TVET's analysis and development in real terms. 
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Fig. 4. Returns on training: 10,888 document results 

 

The topic is linked to various large fields in the literature: 

employment and unemployment, human capital, vocational training and 

income, education and evaluation/counselling, and return to work. 
 

In the case of skills development, there are two general categories of 

training performance assessment. The first involves the evaluation that 

takes place during the actual training itself. This can be either quite 

simple if for example it involves informal mentoring of an apprentice; or 

it could embrace the structured, real-life- and criteria-based, uniform and 

transparent assessment system that the firm or network has created for 

itself, or has accepted and perhaps adapted from an outside source: for 

example, the qualifications framework of an awarding body or that of the 

local Department of Labour or Education (Keep (2015), European 

Training Foundation (2019b)). The second category is related to the post- 

training application of skills learned: the behavioural and pecuniary 

consequences, the pre-and post-training differences measured 

numerically and by observation. 
 

Both focuses have their own merits and can in practice be supported 

equally or disproportionately. They are strongly linked, in the sense that 
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a high evaluation result in a course of training loses its credibility if 

subsequently the same worker underperforms. Indeed, this reflects very 

negatively on the reliability of the evaluation mechanisms in general and 

may lead to the conclusion that what is being delivered is not suitable for 

firm-specific tasks. There is thus a perennial potential for conflict whose 

emphasis is dependent on how much credence is given to each category. 

Of course, if both methodologies agree, there is mutually assured 

credibility. 
 

The task of measuring returns to training is problematic: 
 

(i) Firms and indeed regions at different levels of 

development make comparisons difficult and deceptive 

(Bosch and Charest (2008)) 

(ii) The relevant training attainment data may not be 

available or indeed trustworthy. There may also be 

specification errors. 

(iii) Can the presence, expansion or improvement of the 

training offer be directly related to subsequent growth? 

There appear to be problems of relating training (and 

particularly continuous capacity building) to 

productivity improvements. The more advanced the 

training, perhaps the less clear are its effects or in fact 

the lesser its effects are (in other words, decreasing 

training returns). 

(iv) Is the investment in training the best use of funds in 

order to increase and solidify productive growth? 

Alternative training methodologies (e.g., on-the-job 

training or OJT) might be better than more costly and 

codified classroom-based instruction. 

(v) What are the objectives of training in the first place? For 

example, does the firm wish to increase the range, 

complexity and quality of the products and services 

produced? Does it wish to advance into more skills- 

intensive activities, or require adaptive talent and 

knowledge, etc.? 
 

These and other questions also relate to the measurement 

methodology applied to judge whether skills development is necessary in 
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the first place and, when in operation, whether it is helpful in supporting 

the economic well-being and labour discipline of the firm. The methods 

that have been used, on their own or in combination, include: return on 

investment (ROI), gross value added, quality improvement, wastage 

reduction, performance comparison between the unskilled/semi-skilled 

and skilled, accumulated training time per trainee, qualifications attained, 

intra- and inter-organisational labour productivity/training comparisons, 

training enrolment rates versus attainment outcomes, workforce ability to 

adopt and use new technologies (Greenhalgh and Rogers, 2010), and 

regression of productivity growth related to education (this last theme is 

discussed at length by Hsiang and Jina (2015)). 
 

There might exist a situation in which a certain minimum level of 

skills – a threshold level – is required as a necessary condition for a firm 

to survive and grow. Training that achieves this level could then be 

described as indispensable. Again, the conundrum here for the firm is 

actually working out when this is needed and the best methods to 

implement it. In certain places and in the case of certain firms, basic or 

“primary” training could be the most important vocational education 

variable in creating the conditions for growth: for example, basic literacy 

and numerical skills in primary schools as the basis of all that follows in 

future learning (Shrivastava y Shrivastava (2014)). 
 

The subject of benchmarking in skills development is a complicated 

one. Certain bodies place the emphasis on quantitative data when judging 

training success and perhaps copying it, others on qualitative inputs and 

results. Something as unscientific and perhaps incomplete as anecdote 

can come into play when a decision is being made. A firm may well be 

regarded as a good training model for reasons that have little to do with 

actual training performance: age, size and sectoral prestige, amongst 

others, are very persuasive considerations. As such, its influence in this 

field might be greater than it should, distracting attention from more 

worthwhile models (Strang (2010), Zuckerman (2012) and Wang et al. 

(2012) all evaluate this in terms of prestigious firms, top performers, and 

a lack of internal skills-creation mechanisms even in successful 

organisations, respectively). 
 

Another entirely practical aspect of this theme embraces the 

question: What are the costs incurred in training? The subject of costs is 
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central to a firm’s ability to participate in the training process. There 

exists in effect an economics of skills development which embraces the 

investments made in capacity building set against the returns on this 

effort. There may be some assistance from government or other sources. 

There is a very wide range of costs associated with training, some of 

which are easy to identify and quantify, others not: outlay to establish the 

training system and subsequent running costs, infrastructural costs, loss 

of productivity costs in the short-term, networking costs, absorption and 

motivation costs, transaction costs to search for and purchase external 

training knowledge (be this codified or tacit), and access costs to local 

training knowledge pool (this last theme is explored by Patrucco (2009) 

as well as Zhao and Anand (2013)). 
 

Of course, the fact that we can talk about costs of training 

components emanating from external sources indicates that, though there 

may exist on occasion some degree of appropriability, proprietary 

training knowledge is not usually that restrictive, and that there is a 

relatively good flow of information concerning such matters as best 

practices. The peculiar competitive environment that firms find 

themselves in may affect their propensity to share their training 

knowledge but there may be sectoral/interfirm advantages for all 

participants in collaborating in a networked training system, for example 

in creating what might be called a “critical training mass” in remote 

regions. 
 

Training systems taken from an outside source have both imitation 

costs (Biswas, 2015) and absorption costs (Cohen-Goldner and Eckstein, 

2008). Furthermore, to this should be added other governance costs 

embracing transaction, interaction and communication outlay (Antonelli 

(2006), Ibrahim et al. (2009)). The good news, though, is that 

reproduction costs less than initiation or generation (both Felin and 

Hesterly (2007) and Dosi and Grazzi (2010) discuss this issue at length). 

 
 

4. Conclusion 
 

Training has as its objective a series of outputs that are defined by 

how they are measured: return on investment, productivity increases, 

quality improvement, widening of firm-level capabilities, etc. These are 
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in turn the result of selected inputs that create, sustain and control 

qualitatively and quantitatively the training system itself: physical and 

financial capital; administrative organisation, managerial and pedagogic 

capability, and different types of knowledge (of human formation, 

market, technology, etc.). Another knowledge input is consciousness of 

more skills development components than the firm is actually putting in, 

as a contextualising device to allow assessment and to identify 

comparative best practices at any given time (Brusoni et al. (2001), Yang 

et al. (2010)). How well these idiosyncratic elements are identified, 

configured and made to interact will help determine the ultimate 

efficiency of the training system. 
 

Technical co-operation between donors and local partners – taking 

the form of donor-provided material, equipment and services, and 

capacity development of a given partner – has been said by several 

commentators to be unsuccessful in building and strengthening local 

capacities (Berg (1993: 244), Kraak et al. (2016)), and that it even has a 

tendency to “displace or inhibit local alternatives” (Fukuda-Parr et al., 

2002: 4-5). Donors have to some extent learned their lesson and are now 

refocusing their “knowledge aid” to help develop institutional and 

regulatory environments and policy. The other kind of “knowledge aid,” 

that of fortifying productive capacities, still takes somewhat of a 

backseat: Bell (2007: 10-11) describes this aid as “limited” and 

sometimes only present in activities such as project-embedded technical 

assistance. In terms of where donor support (or for that matter 

government support) could be best targeted, it appears to be prudent 

(given experiences in similar circumstances (as described, for example, 

by Hausmann et al. (2005: 14)) to support competent entrants or training 

leaders, especially if they are generating skills-supportive spillovers for 

emulators. 
 

The effect of a spillover depends on the scale, “fit” (in terms of 

needs and absorptive capabilities), and the structure in place to organise 

this transfer either through managed or unmanaged means, in the sense 

that, for example, a formal relationship exists to effect the spillover or a 

random spillover occurs in an accidental way. A training/skills spillover 

can be facilitated by informal networks that can operate reasonably 

efficiently over short distances but would be diluted, disconnected or 

even contaminated should the distance be too great. A formal network 
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would be more likely to pass it on intact and clear over longer distances 

and possibly to more targeted destinations. There are at least two other 

factors relevant to this particular aspect of training/skills spillover: the 

effect is greater if the receiving organisations actually have a specific or 

complementary need for this input and if they operate in a related field. 

Naturally, the lack of complexity and specificity, and the adaptability of 

the knowledge involved are central considerations in this topic. 

 
 

References 

 

Aharonson, B.S., J.A.C. Baum and M.P. Feldman. 2007. “Desperately 

Seeking Spillovers? 

Increasing Returns, Industrial Organization and the Location of New 

Entrants in 

Geographic and Technological Space,” Industrial and Corporate 

Change, 16, 1, 89- 
130. https://doi.org/10.1093/icc/dtl034 

Anadon, Laura Diaz, Gabriel Chan, Alicia G. Harley, Kira Matus, Suerie 

Moon, Sharmila L. 

Murthy and William C. Clark. 2016. “Making technological innovation 

work for 

sustainable development,” Proceedings of the National Academy of 

Sciences of the 
United States of America, Vol. 113, No. 35 (August 30, 2016), pp. 9682- 

9690. 

https://www.researchgate.net/publication/306216301_Making_techn 

ological_innovation_work_for_sustainable_development 

Anselin, Luc, Attila Varga and Zoltan Acs.1997. “Local  Geographic 

Spillovers between University 

Research and High Technology Innovations,” Journal of Urban 

Economics, 1997, vol. 42, issue 3, 422-448. 

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.467.9344 

&rep=rep1&type=pdf 

Antonelli, C. 2006. “The Business Governance of Localized Knowledge: 

An Information Economics 

Approach to the Economics of Knowledge,” Industry and Innovation, 13, 

227-261. https://doi.org/10.1080/13662710600858118 

https://doi.org/10.1093/icc/dtl034
https://www.researchgate.net/publication/306216301_Making_technological_innovation_work_for_sustainable_development
https://www.researchgate.net/publication/306216301_Making_technological_innovation_work_for_sustainable_development
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.467.9344&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.467.9344&rep=rep1&type=pdf
https://doi.org/10.1080/13662710600858118


The Richness of the Training Spillover: When the In-Company and Interfirm 

Training Systems Get Married 

582 

 

 

 

 

Antonelli, C. 2008. “Pecuniary Knowledge Externalities: The 

Convergence of Directed 
Technological Change and the Emergence of Innovation Systems,” 

Industrial and 

Corporate Change, Vol. 17, No. 15, pp. 1049-1070. 

https://www.econstor.eu/bitstream/10419/41564/1/630516294.pdf 

Arzaghi, M. and J.V. Henderson. 2004. “Networking Off Madison 
Avenue.” Working Paper, 

Brown University. 

http://www.econ.brown.edu/Faculty/henderson/papers/MadisonAve1 

01206.pdf 

Bell, M. 2007. “Technological Learning and the Development of 

Production and Innovative 

Capacities in the Industry and Infrastructure Sectors of the Least 

Developed Countries: 

What Roles for ODA,” Paper for UNCTAD, University of Sussex. 

https://unctad.org/Sections/ldc_dir/docs/ldcr2007_Bell_en.pdf 

Berg, E. 1993. Rethinking Technical Cooperation: Reforms for Capacity 

Building in Africa. 

United National Development Programme, New York. 

http://www.undp-forum.capacity.org/text/about/rethinking.htm 

Binder Ariel J. and John Bound. 2019. “The Declining Labor Market 

Prospects of Less-Educated 

Men,” The Journal of Economic Perspectives, Vol. 33, No. 2 (Spring 

2019), pp. 163- 

190. https://pubs.aeaweb.org/doi/pdf/10.1257/jep.33.2.163 

Biswas, Rajit. 2015. “Innovation and labour mobility,” Journal of 

Economics, Vol. 116, No. 3 
(2015), pp. 229-246. https://doi.org/10.1007/s00712-015-0437-5 

Bosch, G. and J. Charest, J. 2008. “Vocational training and the labour 

market in liberal and 

coordinated economies.” Industrial Relations Journal, 39(5), 428-447. 

https://doi.org/10.1111/j.1468-2338.2008.00497.x 

Breschi, S. and F. Malerba, 2001. “The Geography of Innovation and 

Economic Clustering: Some 

Introductory Notes,” Industrial and Corporate Change, Vol. 10, No. 4, 

pp. 817-833. 

Breschi, S. and F. Lissoni, 2001. “Knowledge Spillovers and Local 

Innovation Systems: A 

https://www.econstor.eu/bitstream/10419/41564/1/630516294.pdf
http://www.econ.brown.edu/Faculty/henderson/papers/MadisonAve101206.pdf
http://www.econ.brown.edu/Faculty/henderson/papers/MadisonAve101206.pdf
https://unctad.org/Sections/ldc_dir/docs/ldcr2007_Bell_en.pdf
http://www.undp-forum.capacity.org/text/about/rethinking.htm
https://pubs.aeaweb.org/doi/pdf/10.1257/jep.33.2.163
https://doi.org/10.1007/s00712-015-0437-5
https://doi.org/10.1111/j.1468-2338.2008.00497.x


Stephen Murray, 

Victor M. Castaño 

Cesar Aguado Cortes 

583 

 

 

 

Critical Survey,” Industrial and Corporate Change, Vol. 10, No. 4, pp. 

975-1005. https://doi.org/10.1093/icc/10.4.975 

Brusoni, S., A. Prencipe and K. Pavitt, 2001. “Knowledge Specialization, 

Organizational 

Coupling, and the Boundaries of the Firm: Why do Firms Know More 

than They 

Make?”, Administrative Science Quarterly, Vol. 46, pp. 597-621. 

https://doi.org/10.2307/3094825 

Caniels, M.J.C. and H.A. Romijn, 2003. “Firm-level Knowledge 

Accumulation and Regional 

Dynamics,” Industrial and Corporate Change, 12, 6, 1253-1278). 

https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.463.5002 

&rep=rep1&type=pdf 

Chan, Hin-Yan, Chun-Yeung Lo, Andy Ka-Leung Ng, Derek Hang- 

Cheong Cheung and Kai- 

Ming Kiang. 2017. “Relation Between Interactive Learning and Prior 

Knowledge: 
Insights from a General Education Program of Science and Humanities,” 

The Journal 

of General Education, Vol. 66, Nos. 3-4 (2017), pp. 136-165. 

https://muse.jhu.edu/issue/40588 

Cohen-Goldner, Sarit and Zvi Eckstein. 2008. “Labor Mobility of 

Immigrants: Training, Experience, 

Language, and Opportunities,” International Economic Review, Vol. 49, 

No. 3 (Aug., 2008), pp. 837-872. 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=320087 

Dosi, Giovanni and Marco Grazzi. 2010. “On the nature of technologies: 

knowledge, procedures, 
artefacts and production inputs,” Cambridge Journal of Economics, Vol. 

34, No. 1 

(January 2010), pp. 173-184. https://doi.org/10.1093/cje/bep041 

European Training Foundation. 2019a. Skills mismatch measurement in 

ETF partner countries. 

Luxembourg: Office for Official Publications of the European 

Communities. https://www.etf.europa.eu/sites/default/files/2019- 

05/Skills%20mismatch%20measurement_ETF%20partner%20countr 

ies.pdf 

European Training Foundation. 2019b. Global Inventory of Qualification 

Frameworks. 

https://doi.org/10.1093/icc/10.4.975
https://doi.org/10.2307/3094825
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.463.5002&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.463.5002&rep=rep1&type=pdf
https://muse.jhu.edu/issue/40588
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=320087
https://doi.org/10.1093/cje/bep041
https://www.etf.europa.eu/sites/default/files/2019-05/Skills%20mismatch%20measurement_ETF%20partner%20countries.pdf
https://www.etf.europa.eu/sites/default/files/2019-05/Skills%20mismatch%20measurement_ETF%20partner%20countries.pdf
https://www.etf.europa.eu/sites/default/files/2019-05/Skills%20mismatch%20measurement_ETF%20partner%20countries.pdf


The Richness of the Training Spillover: When the In-Company and Interfirm 

Training Systems Get Married 

584 

 

 

 

 

Luxembourg: Office for Official Publications of the European 

Communities. https://www.etf.europa.eu/sites/default/files/2019- 

05/03%20P221543_Volume%20I%20-%20PROOF%202_IC%20- 
%20080519%20-%20x%20copies.pdf 

Feldman, M.P. 2003. “The Locational Dynamics of the US Biotech 

Industry: Knowledge 
Externalities and the Anchor Hypothesis,” Industry and Innovation, Vol. 

10, pp. 311- 

328. https://doi.org/10.1080/1366271032000141661 

Felin, Teppo and William S. Hesterly. 2007. “The Knowledge-Based 

View, Nested 

Heterogeneity, and New Value Creation: Philosophical Considerations 

on the Locus of 

Knowledge,” The Academy of Management Review, Vol. 32, No. 1 (Jan., 

2007), pp. 

195-218. https://doi.org/10.2307/20159288 

Freedman, Matthew L. and Renáta Kosová. 2012. “Agglomeration, 

product heterogeneity and 

firm entry,” Journal of Economic Geography, Vol. 12, No. 3 (May 

2012), pp. 601-626. https://doi.org/10.1093/jeg/lbr022 

Fukuda-Parr, S., C. Lopes and K. Malik. 2002. Capacity for 

Development: New Solutions to 

Old Problems. Earthscan Publications, London and UNDP, New York. 

https://www.undp.org/content/undp/en/home/librarypage/capacity- 

building/capacity-for-development-new-solutions-to-old-problems- 

full-text.html 

Gérard, Marcel and Silke Uebelmesser. 2014. “On the Engine of 

Innovation: The Role of 

Migration and Knowledge Spillovers,” en The Mobility of Students and 

the Highly 

Skilled: Implications for Education Financing and Economic Policy (pp. 

321-336). 

MIT Press. https://www.jstor.org/stable/j.ctt1287j1q 

Graf, Holger. 2011. “Gatekeepers in regional networks of innovators,” 

Cambridge Journal of 

Economics, Vol. 35, No. 1 (January 2011), pp. 173-198. 

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.398.9567 

&rep=rep1&type=pdf 

https://www.etf.europa.eu/sites/default/files/2019-05/03%20P221543_Volume%20I%20-%20PROOF%202_IC%20-%20080519%20-%20x%20copies.pdf
https://www.etf.europa.eu/sites/default/files/2019-05/03%20P221543_Volume%20I%20-%20PROOF%202_IC%20-%20080519%20-%20x%20copies.pdf
https://www.etf.europa.eu/sites/default/files/2019-05/03%20P221543_Volume%20I%20-%20PROOF%202_IC%20-%20080519%20-%20x%20copies.pdf
https://doi.org/10.1080/1366271032000141661
https://doi.org/10.2307/20159288
https://doi.org/10.1093/jeg/lbr022
https://www.undp.org/content/undp/en/home/librarypage/capacity-building/capacity-for-development-new-solutions-to-old-problems-full-text.html
https://www.undp.org/content/undp/en/home/librarypage/capacity-building/capacity-for-development-new-solutions-to-old-problems-full-text.html
https://www.undp.org/content/undp/en/home/librarypage/capacity-building/capacity-for-development-new-solutions-to-old-problems-full-text.html
https://www.jstor.org/stable/j.ctt1287j1q
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.398.9567&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.398.9567&rep=rep1&type=pdf


Stephen Murray, 

Victor M. Castaño 

Cesar Aguado Cortes 

585 

 

 

 

Greenhalgh, Christine and Mark Rogers. 2010. “Diffusion and Social 

Returns,” Innovation, 

Intellectual Property, and Economic Growth (pp. 177-210). Princeton 

University Press. https://www.jstor.org/stable/j.ctt1zgwjjb 

Groenewegen, John and Marianne van der Steen. 2006. “The Evolution 

of National Innovation 
Systems,” Journal of Economic Issues, Vol. 40, No. 2 (June, 2006), pp. 

277-285. https://doi.org/10.1080/00213624.2006.11506905 

Hage, Jerald, Jonathon E. Mote and Gretchen B. Jordan. 2013. “Ideas, 

innovations, and networks: 

a new policy model based on the evolution of knowledge,” Policy 

Sciences, Vol. 46, 

No. 2, “Special Issue: Protecting and Sustaining Indigenous People's 

Traditional 
Environmental knowledge and Cultural Practice” (June 2013), pp. 199- 

216. https://link.springer.com/article/10.1007%2Fs11077-012-9172- 

8 

Hausmann, R., J. Hwang and D. Rodrick. 2005. Doomed to Choose: 

Industrial Policy as 

Predicament. John F. Kennedy School of Government, Harvard 

University, 

Cambridge, MA. https://drodrik.scholar.harvard.edu/files/dani- 

rodrik/files/doomed-to-choose.pdf 

Ho, P. Sai-wing. 2012. “Revisiting Prebisch and Singer: beyond the 

declining terms of trade 

thesis and on to technological capability development,” Cambridge 

Journal of 

Economics, Vol. 36, No. 4 (July 2012), pp. 869-893. 

https://doi.org/10.1093/cje/bes011 

Hsiang, Solomon and M. Amir S. Jina. 2015. “Geography, Depreciation, 

and Growth,” The 

American Economic Review, Vol. 105, No. 5, “Papers and Proceedings 

of the One 

Hundred Twenty-Seventh Annual Meeting of the American Economic 

Association” 

(May 2015), pp. 252-256. 
https://www.aeaweb.org/articles?id=10.1257/aer.p20151029 

Keep, E. 2015. “Thinking about where to go and what next to do in the 

reform of vocational 

https://www.jstor.org/stable/j.ctt1zgwjjb
https://doi.org/10.1080/00213624.2006.11506905
https://link.springer.com/article/10.1007%2Fs11077-012-9172-8
https://link.springer.com/article/10.1007%2Fs11077-012-9172-8
https://drodrik.scholar.harvard.edu/files/dani-rodrik/files/doomed-to-choose.pdf
https://drodrik.scholar.harvard.edu/files/dani-rodrik/files/doomed-to-choose.pdf
https://doi.org/10.1093/cje/bes011


The Richness of the Training Spillover: When the In-Company and Interfirm 

Training Systems Get Married 

586 

 

 

 

 

qualifications.” Journal of Education and Work, 28(2), 117-125. 

https://doi.org/10.1080/13639080.2014.1001337 

Kraak, Andre, Andrew Paterson and Kedibone Boka. 2016. Change 

Management in TVET 

Colleges: Lessons Learnt from the Field of Practice. South Africa: 

African Minds. https://www.jet.org.za/resources/change- 

management-in-tvet-colleges-web.pdf 

Lahiri, Nandini and Sriram Narayanan. 2013. “Vertical Integration, 

innovation and alliance 

portfolio size: Implications for Firm performance,” Strategic 

Management Journal, 

Vol. 34, No. 9 (September 2013), pp. 1042-1064. 

https://www.jstor.org/stable/23471026 

Long, Ngo Van, Antoine Soubeyran and Raphael Soubeyran. 2014. 

“Knowledge Accumulation within 

an Organization,” International Economic Review, Vol. 55, No. 4 

(November 2014), 
pp. 1089-1128. https://core.ac.uk/download/pdf/6506698.pdf 

Malerba, F. and L. Orsenigo, 2000. “Knowledge, Innovative Activities 

and Industrial 

Evolution,” Industrial and Corporate Change, Vol. 9, No. 2, 2000, pp. 

289-314. https://doi.org/10.1093/icc/9.2.289 

Malerba, F. 2002. “Sectoral Systems of Innovation and Production,” 

Research Policy, Vol. 31, 

pp. 247-264. https://doi.org/10.1016/S0048-7333(01)00139-1 

Nordhaus, William D. 2014. “The Perils of the Learning Model for 

Modeling Endogenous 

Technological Change,” The Energy Journal, Vol. 35, No. 1 (January 

2014), pp. 1-13. https://www.nber.org/papers/w14638.pdf 

OECD. 1992/2005. Oslo Manual: Guidelines for Collecting and 

Interpreting Innovation Data. 

Organisation for Economic Cooperation and Development, Paris. 

https://www.oecd-ilibrary.org/docserver/9789264013100- 

en.pdf?expires=1597875890&id=id&accname=guest&checksum=B1 

5C4B40F4CC835D4D1837C5255EBD8B y https://www.oecd- 

ilibrary.org/docserver/9789264304604- 

en.pdf?expires=1597875964&id=id&accname=guest&checksum=A 

437ACAC217E1FD334534D35542B463D 

https://doi.org/10.1080/13639080.2014.1001337
https://www.jet.org.za/resources/change-management-in-tvet-colleges-web.pdf
https://www.jet.org.za/resources/change-management-in-tvet-colleges-web.pdf
https://www.jstor.org/stable/23471026
https://core.ac.uk/download/pdf/6506698.pdf
https://doi.org/10.1093/icc/9.2.289
https://doi.org/10.1016/S0048-7333(01)00139-1
https://www.nber.org/papers/w14638.pdf
https://www.oecd-ilibrary.org/docserver/9789264013100-en.pdf?expires=1597875890&id=id&accname=guest&checksum=B15C4B40F4CC835D4D1837C5255EBD8B
https://www.oecd-ilibrary.org/docserver/9789264013100-en.pdf?expires=1597875890&id=id&accname=guest&checksum=B15C4B40F4CC835D4D1837C5255EBD8B
https://www.oecd-ilibrary.org/docserver/9789264013100-en.pdf?expires=1597875890&id=id&accname=guest&checksum=B15C4B40F4CC835D4D1837C5255EBD8B
https://www.oecd-ilibrary.org/docserver/9789264304604-en.pdf?expires=1597875964&id=id&accname=guest&checksum=A437ACAC217E1FD334534D35542B463D
https://www.oecd-ilibrary.org/docserver/9789264304604-en.pdf?expires=1597875964&id=id&accname=guest&checksum=A437ACAC217E1FD334534D35542B463D
https://www.oecd-ilibrary.org/docserver/9789264304604-en.pdf?expires=1597875964&id=id&accname=guest&checksum=A437ACAC217E1FD334534D35542B463D
https://www.oecd-ilibrary.org/docserver/9789264304604-en.pdf?expires=1597875964&id=id&accname=guest&checksum=A437ACAC217E1FD334534D35542B463D


Stephen Murray, 

Victor M. Castaño 

Cesar Aguado Cortes 

587 

 

 

 

Ottaviano, Gianmarco I. P. 2011. “'New' new economic geography: Firm 

heterogeneity and 

agglomeration economies,” Journal of Economic Geography, Vol. 11, 

No. 2 (March 

2011), pp. 231-240. https://doi.org/10.1093/jeg/lbq041 

Owen-Smith, J. and W.W. Powell. 2004. “Knowledge Networks as 

Channels and Conduits: The Effects 

of Spillovers in the Boston Biotechnology Community,” Organization 

Science, Vol. 15, No. 1, pp. 5-21. 

https://web.stanford.edu/group/song/papers/knowledgenets.pdf 

Patrucco, P.P. 2009. “Collective Knowledge Production Costs and the 

Dynamics of 

Technological Systems,” Economics of Innovation and New Technology, 

Vol. 18, No. 
3, pp. 295-310. https://doi.org/10.1080/10438590801969040 

Porter, M.E. and S. Stern, 2001. “Innovation: Location Matters,” Sloan 

Management Review, 

Summer 2001, pp. 28-36. http://ibr.hi.is/sites/ibr.hi.is/files/out.pdf 

Rosenthal, S.S. and W.C. Strange. 2003. “Geography, Industrial 
Organization, and 

Agglomeration,” Review of Economics and Statistics, 85, 377-393. 

https://surface.syr.edu/cgi/viewcontent.cgi?article=1106&context=cp 

r 

Schmelzle, Ulrich and Wendy L. Tate. 2017. “Integrating External 

Knowledge: Building a 

Conceptual Framework of Innovation Sourcing,” Transportation 

Journal, Vol. 56, No. 

4, “Special Issue: Developing Logistics & Transportation Theory 

through Systematic Literature Reviews, Part II” (Fall 2017), pp. 477- 

512. https://www.jstor.org/stable/10.5325/transportationj.56.4.0477 

Scott,    A.J.    and    Storper,    M.    2007.    “Regional    Globalization 
Development,” Regional Studies, 

41, S191-S205. https://doi.org/10.1080/0034340032000108697a 

Shrivastava, Meenal and Sanjiv Shrivastava. 2014. “Political economy of 

higher education: 

comparing South Africa to trends in the world,” Higher Education, Vol. 

67, No. 6, 

“Special Issue: Large Class Pedagogy: Opportunities and Challenges of 

Massification” 

https://doi.org/10.1093/jeg/lbq041
https://web.stanford.edu/group/song/papers/knowledgenets.pdf
https://doi.org/10.1080/10438590801969040
http://ibr.hi.is/sites/ibr.hi.is/files/out.pdf
https://surface.syr.edu/cgi/viewcontent.cgi?article=1106&context=cpr
https://surface.syr.edu/cgi/viewcontent.cgi?article=1106&context=cpr
https://www.jstor.org/stable/10.5325/transportationj.56.4.0477
https://doi.org/10.1080/0034340032000108697a


The Richness of the Training Spillover: When the In-Company and Interfirm 

Training Systems Get Married 

588 

 

 

 

 
(June 2014), pp. 809-822. https://www.jstor.org/stable/43648692 

Stiglitz, Joseph E. 2011. “Rethinking Development Economics,” The 

World Bank Research 

Observer, Vol. 26, No. 2 (August 2011), pp. 230-236. 

http://documents1.worldbank.org/curated/en/739911468149665330/ 

pdf/814470JRN0WBRe00Box379873B00PUBLIC0.pdf 
Strang, David. 2010. “Common Moves in Organizational Reform,” in 

Learning by Example: 

Imitation and Innovation at a Global Bank (pp. 173-193). Princeton 

University Press. https://muse.jhu.edu/chapter/1188245/pdf 

Tavassoli, Sam and Nunzia Carbonara. 2014. “The role of knowledge 

variety and intensity for 

regional innovation,” Small Business Economics, Vol. 43, No. 2 (August 

2014), pp. 
493-509. https://www.jstor.org/stable/43553760 

Thomä, Jörg and Volker Zimmermann. 2013. “Knowledge Protection 

Practices in Innovating 

SMEs,” Jahrbücher für Nationalökonomie und Statistik/Journal of 

Economics and 

Statistics, Vol. 233, No. 5/6 (Oktober 2013), pp. 691-717. 

andhttps://doi.org/10.1515/jbnst-2013-5-609 

Van der Panne, G. and C. Van Beers, 2006. “On the Marshall-Jacobs 

Controversy: It Takes 

Two to Tango,” Industrial and Corporate Change, Vol. 15, pp. 877-890. 

https://core.ac.uk/download/pdf/6569482.pdf 

Veeramani, C. 2014. “World's Knowledge Spillovers: Beyond Openness 

and Growth,” Journal 

of Economic Integration, Vol. 29, No. 2 (June 2014), pp. 298-328. 

https://doi.org/10.11130/jei.2014.29.2.298 

Wang, Keh-Luh, Chi Chiang and ChiuMei Tung. 2012. “Integrating 

Human Resource Management and 

Knowledge Management: From the Viewpoint of Core Employees and 

Organizational Performance,” The International Journal of 

Organizational Innovation, Vol. 5, No. 1, pp. 109-137. 

https://www.ijoi- 

online.org/attachments/article/31/FINAL%20ISSUE%20VOL%205 

%20%20NUM%201%20SUMMER%202012%20revised.pdf 

Yang, Haibin, Zhiang Lin and Ya Lin. 2010. “A multilevel framework of 

firm boundaries,” Strategic 

https://www.jstor.org/stable/43648692
http://documents1.worldbank.org/curated/en/739911468149665330/pdf/814470JRN0WBRe00Box379873B00PUBLIC0.pdf
http://documents1.worldbank.org/curated/en/739911468149665330/pdf/814470JRN0WBRe00Box379873B00PUBLIC0.pdf
https://muse.jhu.edu/chapter/1188245/pdf
https://www.jstor.org/stable/43553760
https://doi.org/10.1515/jbnst-2013-5-609
https://core.ac.uk/download/pdf/6569482.pdf
https://doi.org/10.11130/jei.2014.29.2.298
https://www.ijoi-online.org/attachments/article/31/FINAL%20ISSUE%20VOL%205%20%20NUM%201%20SUMMER%202012%20revised.pdf
https://www.ijoi-online.org/attachments/article/31/FINAL%20ISSUE%20VOL%205%20%20NUM%201%20SUMMER%202012%20revised.pdf
https://www.ijoi-online.org/attachments/article/31/FINAL%20ISSUE%20VOL%205%20%20NUM%201%20SUMMER%202012%20revised.pdf


Stephen Murray, 

Victor M. Castaño 

Cesar Aguado Cortes 

589 

 

 

 

Management Journal, Vol. 31, No. 3 (March 2010), pp. 237-261. 

https://personal.utdallas.edu/~zlin/SMJ%282010%29.pdf 

Yu, S. and Oliver, D. 2015. “The capture of public wealth by the for- 

profit VET sector: A report 

prepared for the Australian Education Union.” Workplace Research 

Centre, University 
of Sydney. http://hdl.voced.edu.au/10707/350725 

Zhao, Zheng Jane and Jaideep Anand. 2013. “Beyond Boundary 

Spanners: The ‘Collective 

Bridge’ as an efficient interunit structure for transferring collective 

knowledge,” 
Strategic Management Journal, Vol. 34, No. 13 (Dec. 2013), pp. 1513- 

1530. https://doi.org/10.1002/smj.2080 

Zhu, Shengjun and Canfei He. 2014. “Global, regional and local: new 

firm formation and spatial 

restructuring in China's apparel industry,” GeoJournal, Vol. 79, No. 2, 

“Special Issue 

on  GIS and Built Environment” (2014), pp. 237-253. 

https://link.springer.com/content/pdf/10.1007%2F978-3-662-53601- 

8.pdf 

Zuckerman, Ezra W. 2012. “Construction, Concentration, and 

(Dis)Continuities in Social 

Valuations,” Annual Review of Sociology, Vol. 38 (2012), pp. 223-245. 

https://core.ac.uk/download/pdf/10127994.pdf 
 

 
 

About the authors 

 

Stephen Murray (smurrayk@cilatam.com) is general director of the 

CILATAM Institute in Mexico City and a director of the Institute of 

Existential Analysis of Mexico. For the World Bank he authored the 

plan to create the African University of Science and Technology 

(AUST) and was head of a global consultancy to develop operational 

tools to train employees in developing countries, among many other 

activities. 

 

Victor Manuel Castaño (vmcastano@unam.mx) is a lecturer at the 

Universidad Nacional Autonoma de Mexico (UNAM – Faculties of 

https://personal.utdallas.edu/~zlin/SMJ%282010%29.pdf
http://hdl.voced.edu.au/10707/350725
https://doi.org/10.1002/smj.2080
https://link.springer.com/content/pdf/10.1007%2F978-3-662-53601-8.pdf
https://link.springer.com/content/pdf/10.1007%2F978-3-662-53601-8.pdf
https://core.ac.uk/download/pdf/10127994.pdf


The Richness of the Training Spillover: When the In-Company and Interfirm 

Training Systems Get Married 

590 

 

 

 

 

Chemistry, Sciences, Engineering, Accounting and Administration, 

and Dentistry) and visiting professor at a large number of other 

universities, and was the founding Director of the Center for Applied 

Physics and Advanced Technology of the UNAM in Juriquilla, 

Querétaro. He is associate editor of several prestigious international 

journals and treasurer of the International Council for Materials 

Education. 

 

Cesar Aguado Cortes (caguado@docencia.fca.unam.mx) is a lecturer in 

business administration at the Universidad Nacional Autonoma de 

Mexico (UNAM) and visiting professor in several other institutes. 


