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Executive summary
Profound changes are occurring in technology, work and work organisation, with equally
profound implications for the future role of vocational education and training (VET) in
Australia. These changes have six elements, all of which are interrelated and tend to affect one
other:

v� Globalisation is creating a more internationalised economy and culture. The cost of travel
and communications have been dramatically reduced. Above all, the world is now
networked with more intensive and extensive relationships at every level. The nation is
still a key factor in the global environment; but industry, government and VET
institutions must become totally engaged with the global environment or face
obsolescence.

v� International competition is driving an accelerated rate of technological change, above all,
in information and communications, which are key sources of productivity advance.
Networked computing is associated with a workplace that is both more integrated and
more devolved, and requires higher levels of cognitive and interactive skills.

v� Technology is associated with a sharp drop in skilled blue-collar work, a sharp rise in
skilled and semi-skilled white-collar work, and no increase in jobs overall. The most
advanced companies are shedding labour.

v� There is immense but uneven organisational change. The post-Fordist vision of flatter
structures, loose networks and stimulating work all round is not occurring, although
workplaces based on high participation, strong teams and integrated, multi-skilled jobs
do tend to make productivity gains.

v� There has been a sharp increase in non-standard work, especially part-time and casual
labour, and people working shorter or longer hours. There is also growth in ‘telework’ in
the home, outsourcing and contracting out, and work for ‘temping’ agencies instead of
stable employers. Most of this ‘flexible’ work is actually flexible only for the employer.

v� There is a growing polarisation in incomes, in access to work and work security, and to
technologies. There has been great growth in two-income families and no-income families,
and a decline in one-income families.

The future of work will be shaped by technology, the capacity of labour, and change
management. Training, along with research and development, work organisation and capital
raising, will determine whether the Australian economy is a high-skill economy that provides
for rising standards of living. The key elements in the future role of VET will be its capacity to
integrate more closely with the workplace, and its capacity to integrate into the innovation
cycle.

The aspect that has been under-estimated so far is on-the-job training£partly because it is
difficult to identify where work ends and on-the-job training begins. (One study found that
employer estimates of the amount of on-the-job training were 25 per cent higher than worker
estimates.) On-the-job training leads to clear-cut productivity gains and is strongly supported
by workers themselves. More use of mixed-mode (work/study) training programs is also
essential.

If it can help to ease the passage into new technologies and speed the rate of their diffusion,
VET can make a very major contribution to the competitiveness of Australian industry. Even
more strategically significant is the development of a capacity in continuous innovation. Few
firms are able to maintain this capacity and it is a major source of competitive advantage. It
depends not only on flexible structures and on training at the cutting edge, but also the
development of a workplace culture that is skill reflective£a workplace in which workers can
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put into practice their own judgements about the skills and knowledge they need to acquire in
order to meet the needs of competition and technology.

To play this part, VET and its practitioners will need to become more global, better networked
and closer to the technological edge in every industry. This is part of the ‘public good’
function of VET. In Australia, unlike most countries, the big firms£many of them the local
branches of multinationals£tend to be weaker innovators than some of the small local firms.
Yet the small firms do not have the capital they need. The role of government is therefore
crucial, not least in supporting the targetted provision of general and industry training as
required.

The role of government is important in other ways. A number of studies show that training
opportunities tend to go to those with advanced levels of education (although this is less true
at higher rates of technological change). Government and VET provide compensatory
opportunities in an increasingly polarised setting. One of the major challenges before public
policy in VET is to extend the policy network to non-standard workers. Given the growing
role of this sector of the workforce, the provision of structured training is not only essential for
equity reasons, it goes to the heart of future workforce quality.
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The big picture
Flexible accumulation … rests on flexibility with respect to labour processes, labour markets,
products, and patterns of consumption. It is characterised by the emergence of entirely new
sectors of production, new ways of providing financial services, new markets, and, above all,
greatly intensified rates of commercial, technological, and organisational innovation.

(Harvey 1990, p. 147)

Global and national

Globalisation defined

The trend to the global£‘globalisation’£is not just an economic process as is often presented.
It also has social and cultural roots. In many respects it is in the cultural realm that
globalisation has become associated with a distinctly new kind of working and living, with its
many implications for education and training. Globalisation is more than international trade
or production, both of which have been with us for a long time, and where the recent increase
in activity is sometimes exaggerated (Giussani 1996; Hirst & Thompson 1996). The process of
globalisation is informed by the growing role of world systems and the creation of more
intensive and extensive relationships between people, whether across national borders or close to
home.

The common element in the globalisation of the economy, government, population, media
and entertainment, and sectors such as education and training, is the declining cost and
growing role of communications and transport networks. Between 1970 and 1990 there was a
dramatic fall in communications costs, and these have declined further since. For example, in
the 20 years after 1970, the price/performance ratio of computing fell by a factor of 20 (see
table), but in the 20 years after 1975 it fell by a factor of 10 000 (Sheehan & Tikhomirova 1998b,
pp. 30–2).

Table 1: Declining costs of global transport and communications, 1970–90

Average air transport
revenue per

passenger mile

Cost of a 3 minute
phone call between

New York and
London

Cost of computer
power

(US Department of
Commerce index)

1970 100 100 100
1990 69 11 5

Source: International Monetary Fund 1997, p. 46

Airlines, telephones, the Internet and e-mail are the key to growing business travel, tourism,
educational travel and migration, and to increasing electronic contact and economic
transactions. They are also behind the emergence of powerful screen-based worldwide
markets in finance and the ever-widening impact of dominant cultural forms transmitted by
television, film/video, video-transfer and consumer goods. Through these, media
globalisation brings the different national situations and cultural forms closer together.
Globalisation both homogenises and fosters a more culturally diverse world, in which we are
more likely to encounter difference and ‘a proliferation of specific identities’, as the
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Organisation for Economic Co-operation and Development (OECD) noted recently (Michalski
et al. 1997, pp. 12–13).

Globalisation and the economy

In the economy, globalisation is uneven and partial. The growth of global activity does not
mean the extinction of national economic networking. Finance and markets have been
globalised to a greater extent than has production, and systems of industrial innovation
remain predominantly national in character. In a study of patenting activity, Patel (1995) notes
that most of the internationally located production of technology is actually the adoption of
parent technologies, controlled by global companies, to the different national markets in
which they operate. Those parent technologies are normally the product of a particular
national system. As such, their emergence and application to production are crucially
dependent on the conditions applying in the parent national system, such as finance for
investment, government industry policies, expenditures on research and development,
managerial capacity, labour capacity, and education and training.

Significantly, the data on patenting activity show that high-tech products such as those used
in computing, aerospace and electrical equipment are more ‘nation-centred’ and less
internationalised than are medium-tech products such as cars and building materials. The
‘nation-centred’ character of high-technology production parallels the relatively nation-
centred character of education and training, and of the system of industrial innovation. All of
these activities embody human inputs that are context-specific, located within a complex web
of cultural and institutional relationships. In a brilliant study contrasting mechanical
engineering in Germany, Spain, France and Japan, Kohler and Woodard (1997) emphasise
how the respective social values, markets, production and organisational systems are
nationally integrated and distinct.

National innovation

Studies of successful industrial innovation in Japan, Korea and Taiwan point to the role of
nationally specific policies and cultural factors. National education and training systems,
including on-the-job training, are among the areas of least convergence and greatest national
specificity£and are also reckoned as one of the key strategic elements in East Asian
development strategies (see for example Mowery & Oxley 1995).

Technology is not easily transferable across countries but, on the contrary, is country-specific
and rooted in skills, capabilities and knowledge which in turn are accumulated through time.
Nations differ not only in the quantity of innovations introduced, but also in the methods by
which these innovations are adopted and in their sectoral composition (Archibugi & Michie
1995, p. 3).

In his historical review of national systems of innovation Freeman (1995) makes a similar
point. He draws attention to the importance of the linkages between different parts of the
national innovation system, and cites Michael Porter on the ‘localised character’ of
competitive advantage. In a globalised economic framework with less industry protection,
uncompetitive firms have less shelter than before. In a more open competition, the specific
attributes of each national system are decisive in determining its position. The nation is the
source of the technologies and of the skills (education and training) that underpin competitive
advantage. As Freeman notes:

Differences in national economic structures, values, cultures, institutions and histories
contribute profoundly to competitive success. The role of the home nation seems to be as strong
or stronger than ever (Freeman 1995, pp. 17–18).

Globalisation and education and training

So the global picture is one of both closer networking, inter-dependence and mutual effect,
and also local variation in which the nations and their differences are more visible to each



NCVER 3

other than before. Those differences are central to the way nations influence each other, learn
from each other and compete with each other. Globalisation also makes life more complex,
creating many new strands of relationship and spheres of possible activity. In education and
training, different institutions in the same country and same sector can respond to it in more
than one way. Some might engage closely with international education of foreign students,
others might be engaged in staff and student exchange, or collaborative cross-border training
and research, or in preparing students for global business employment, or simply be more
sensitive to communications technology and to cultural diversity in the classroom and at the
workbench. Some might integrate their activities closely with industry players expanding into
global markets, others might focus more generally on preparing trainees in the attributes
necessary in a globalised world.

In his study of the impact of globalisation in the North American community colleges, Levin
(1998) draws attention to the variation in strategic responses and variations in the degree to
which institutional strategies are integrated with those of government and industry. These
data underline the points that both globalisation and the response to globalisation are not
‘fixed’ or ‘given’. Globalisation is a varying, changeable set of processes and forces which
must be taken into account, but one which leaves much room for manoeuvre. It is also one
which we help to create by our own efforts. In a very real sense, we ‘make’ our own
globalisation. The environment shapes the behaviour of the actors within it, but those actors
also help to shape the environment. Likewise technological change and growing industrial
competitiveness£processes that are associated with globalisation£are not merely conditions
that are ‘given’. They are also created, modified and interpreted by human agents (Auerbach
1988, pp. 57, 112).

Competition and technological change
A survey of the managers of leading Australian companies, reported by Tegart et al. (1998b,
p. 20), shows that international competition and technology are regarded as the major forces
shaping their industries (table 2).

Table 2: Major forces shaping industry: results of a survey of leading managers, Australia

Q. What are the major forces
shaping your industry?

Agriculture/
Mining/

Infrastructure

Manufacturing Services All
industries

Proportion who mentioned: % % % %
International competition 24.5 32.7 18.5 25.5
National competition 7.5 11.7 17.6 12.5
Technology 15.0 18.1 29.7 21.2
Skills 12.2 10.0 15.0 12.3
Costs 21.9 14.8 11.3 15.6
Regulation 11.3 10.0 8.0 9.7
Other 7.8 2.7 0.0 3.2

Total 100.0 100.0 100.0 100.0
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The views of leading global companies are not necessarily representative of Australian
industry as a whole. But few sectors of the economy are untouched by extended and
intensified competitiveness, transmitted by a partly deregulated global finance industry; and
no sectors are unaffected by the accelerated rate of technological change. In particular, the
generic information and communications technologies have altered management and work
organisation in every sector. Many analysts argue that we are experiencing a new era in
industrial development. Following the OECD, Sheehan and Tikhomirova (1998b, pp. 30–5)
refer to the rise of the ‘global knowledge economy’.

In economic terms the central feature of the information technology revolution is ‘the ability
to manipulate, store and transmit very large quantities of information at … almost zero
marginal cost for many users’. The Internet£which achieved full functionality only in 1993
when it had less than two million users in July of that year£is expected to have 500–600
million users by the year 2000. The use of micro-processors is now general, creating economies
of scale, and also economies of scope in that they enable producers in some industries to
provide a wider range of goods and services. They also greatly facilitate marketing.

Changes in work organisation

Kohler and Woodard note that in all four countries in their study the introduction of
computer technologies is associated with far-reaching changes in work organisation. There is
both a greater segmentation of production and use of outsourcing, and stronger integration
and networking. Everywhere, functions such as planning, logistical support, maintenance and
quality assurance became more closely integrated, job assignments become more flexible and
local units take on greater responsibilities (Kohler & Woodard 1997, pp. 75–6).

Antonelli and Marchionatti (1998) note in relation to the Italian cotton textile industry that
since the late 1980s new information technologies have been associated with profound
changes in both organisational structures and skills. There is great scope for productivity
improvement across the production–realisation chain, though it has taken a while to be
realised.

Firms able to adopt information technologies successfully have access to suppliers around the
world; reduced inventories; reduced paper-work; can implement standardised quality
controls more effectively; are more flexible as to the location and size of individual production
units and the use of sub-contracting; can more effectively customise production to meet needs
and to do so more quickly; have greater scope for collaboration between firms within the
industry; and are more co-ordinated in all respects. Market relations are strengthened by
electronic communications, and ‘bureaucratic co-ordination’ is replaced by ‘a mix of co-
operative relationships implemented by on-line communication systems’ (Antonelli &
Marchionatti 1998, pp. 11–13).

The benefits are not automatic. New information and communications technologies must be
paralleled by the achievement of closer interaction between production, marketing, finance
and strategic decision-making, and higher levels of vertical integration and product
diversification. There must be a high level of complementarity between changes in the
different parts of the technical and organisational systems, and their interface:

When a complex new technological system emerges, a cumulative process of growth is likely to
take place along with the introduction of new complementary innovations, in products,
processes and organisations, so that their effect on overall productivity levels becomes apparent
only with significant delays. Complementarity requirements between innovations are key
factors for assessing the overall levels of productivity generated by the adoption of each
technological innovation. Only when the appropriate mix of complementary innovations is
available can the full effects in terms of productivity growth be achieved. Information
technologies have generally very high requirements in terms of interrelatedness and
complementarity and are consequently likely to display their effects fully only when the full set
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of complementary and interrelated organisational and production changes have been made
(Antonelli & Marchionatti 1998, p. 11).

In the Italian cotton industry the introduction of new technologies has been associated with a
binary division of the industry, between six large multi-nationals with mobile plant, vertical
integration and product diversification, and many small specialised firms, mostly bound to
Northern Italy and slow to adopt the new techniques. The ‘full set’ of changes is accessible
only to the large firms that can bear the cost of ‘the complex organisational changes necessary’
to exploit the new technologies’ scope for productivity improvements and carry the long
delays before benefits appear.

Firm size is not the only factor. The diffusion of the new technologies is also ‘strongly
influenced by the learning opportunities which make it possible to acquire specific skills and
consequently to elaborate new procedures and new organisations both among and within
firms’. Further, the new communications systems enable the externalities deriving from
successful technological breakthroughs to be maximised. This emphasises the importance of
policies that facilitate screen-based networking throughout the industry, and also of training
that is ‘able to supply the markets with high levels of skilled manpower that speeds up the
adoption within small and medium-sized firms, especially in backward regions’ (Antonelli &
Marchionatti 1998, pp. 11–12, 17). By collaborating in industry networking and training, under
the auspices of government, the industry can become more competitive on a world scale.

The two trends£digitally based information-oriented technological change, and the extension
and intensification of competition£tend to reinforce one another. Information technologies
facilitate management in its drive for competitive advantage, enabling better business
planning and monitoring of stocks, and closer surveillance of workers to improve
productivity (although at the risk of suppressing the capacity for larger initiatives). The
information industry enables the networking of local branches which operate with a good
deal of initiative while subject to central corporate control. Large and viable, decentralised
corporations are able to spread competitive activity further, with increased local sensitivity,
while also securing standardised efficiencies.

With the cost of acquiring information now so low, and with networked systems operating
within an industry or sector£often across national borders£the rate of diffusion of new ideas
has been accelerated, and all markets are increasingly volatile. Technological change in a
networked and open economy speeds the process of displacement of old technologies, while
the competitive penalties for companies locked into obsolete processes are now visited on
them more quickly and more severely (Auerbach 1988, pp. 114, 269, 326–7; Antonelli &
Marchionatti 1998).

The greater the speed, freedom and efficacy with which firms pursue projects in different
spheres, the more competitive the economy.

The inexorable increase in the quantity of business information, the improvement in the
quality and comparability of business data with the development of the accounting profession
and the adoption of standards of reporting and the general improvement in communication of
all kinds£all these factors, coupled with the progressive professionalisation of management
have generated a long-term tendency for competitiveness to increase in the capitalist market
economy (Auerbach 1988, pp. 57, 112).

Industrial innovation

‘The ability to rapidly develop innovations of greater complexity with fewer resources has an
increasing impact on firm success’ (Thomke 1997, p. 105). This suggests that firms that are able
to develop a capacity for continuous innovation, in work organisation as well as technologies,
can secure an advantage. Metcalfe (1995, pp. 28, 32) states that the development of such a
capacity is crucially affected by the extent to which the larger economic and cultural context of
research, knowledge and skills enhances ‘the learning process in firms and other institutions



6 The changing nature and organisation of work

so as to generate variety in behaviour’. Here ‘learning’ refers not only to formal research and
development (R&D) conducted inside and outside the firm, but also to on-the-job training.

In many (although not all) industries the rewards for successful innovation are great, more
particularly in industries operating at the cutting edge of growth sectors such as information
and communications, where economic competition has a relatively high positive-sum rather
than zero-sum element, and there is maximum scope for the creation of new products and
new markets. Nevertheless, by no means every firm is an innovator, even in those sectors.
Geroski et al. (1997) study innovation behaviour in British firms. Innovation is understood in
terms of new processes and product lines generated through R&D or the purchase of
machinery. They find that the notion of firms in a ‘knowledge economy’ continually absorbing
new knowledge and using it productively is true in practice only for some firms and for most
of those, only some of the time. For firms that do innovate successfully, it is mostly a one-off,
generating a pattern of innovation/exploitation of innovation/stagnation.

For most firms, successful innovation largely consists of the adoption of new technologies and
work processes from elsewhere. But there are still costs in terms of investment in human and
physical capital. As Antonelli and Marchionatti note there are time-lags before output returns
to its previous peak, creating earnings forgone. When more than one innovation is involved, it
often pays to stagger their introduction, minimising down-time and under-utilisation during
learning periods (Jovanovic 1995; Jovanovic & Stolyariv 1997). However, it should be
emphasised here that the relationship between old and new technologies is not always one of
conflict and displacement. Sometimes each can have a positive effect on the other.
Alternatively, sometimes an emerging technology will have a negative effect on a mature
technology, but the mature technology has a positive effect on the growth of the emerging
technology (Pistorius & Utterback 1997, p. 72). Likewise, the skills associated with a mature
technology may remain useful. Strategies based on wholesale destruction of the old technology
and complete replacement of the associated skills can be counterproductive.

Innovation and size

Evangelista et al. (1997) study innovation in Italian manufacturing. Only one-quarter of firms
with 50 employees or less are innovating firms. The proportion rises sharply with increases in
firm size. This reinforces the findings of Antonelli and Marchinatti (see also Crepon et al. 1998,
p. 2). Howell and Wolff (1992, p. 141) corroborate the association between firm size,
innovation capacity, technological change, and higher skill use. The generalisation about the
relationship between firm size and the capacity to innovate does not hold in all industries. In
the information and communications technology industries themselves, small firms often play
a dynamic role. For small firms in most other industries, however, the settings are less
favourable. Yet it is smaller firms where employment growth is more likely to occur. This
suggests a binary industrial landscape divided between self-reproducing, technologically
sophisticated large firms that shed labour, and technologically backward small firms that
carry the main employer function but have difficulty sustaining themselves. This highlights
the need for targetted government intervention to maintain the financial viability and
technological readiness of small firms; for example, through policies on training and research.

Industry and skill composition

Employment in primary and service industries

All industrialised economies have experienced a substantial reduction in employment in
primary industries and manufacturing industries as a share of total employment, and the
continuing growth of employment in services. Between 1966 and 1993 in Australia, the share
of employment located in goods-producing industries fell from 46 to 29 per cent. The share of
employment that was located in goods-related services industries did not change.
Employment in the person and knowledge-based services rose from 25 to 41 per cent. The
number of people employed in goods production rose by a bare 15,000, the number in the



NCVER 7

people and knowledge-based services from 1.2 to 3.2 million (Dunlop & Sheehan 1998,
pp. 206–7). There are similar trends in the United States. These patterns have led many
analysts to conclude that we are experiencing a simple displacement of manufacturing
industries by services industries, constituting a ‘post-industrial’ economy, in which
manufacturing will be automated and services will be the site of employment.

The reality is not so simple. Services as a whole are more labour-intensive than
manufacturing, but that does not mean manufacturing is less economically important. There
are trends to technological displacement of labour in services as well as manufacturing. Trade
in services is expanding significantly, but alongside, rather than in place of trade in
manufacturing. Productivity in manufacturing remains crucial to international trade and
competitiveness. The picture is more complex given that the role of goods-related services,
and changes inside manufacturing itself, have blurred the manufacturing/services boundary.
Many services firms are focussed on providing services to manufacturing firms. In Australia
over 60 per cent of the inputs from other industries to the production of elaborately
transformed manufactures (ETMs) are from services. Pappas and Sheehan argue that:

An integrated manufacturing-services sector£integrating the vast range of services now
required to develop, produce, market and distribute industrial goods and services on a global
basis£is the most dynamic sector of many economies (Pappas & Sheehan 1998, p. 129).

They conclude that industry policy should focus on the development of ‘clusters of
production and services activities, which are jointly competitive on a world scale’. Within
manufacturing industries, the services functions have become more differentiated and
complex, and absorb a growing share of total manufacturing employment. More than one-
third of all jobs within Australian manufacturing are in service functions such as planning,
design, accounting, training, marketing and quality control. Between August 1987 and May
1995, managerial and professional staff jumped 17.3 per cent, other white-collar staff increased
8.2 per cent, while there was a fall of 11.1 per cent in production personnel.

The proportion of all manufacturing labour who were production personnel fell from 70.8 to
65.6 per cent, with a considerable decline in plant and machine operators and tradespeople.
With little change in the number of labourers, there was a deskilling of production personnel
overall (table 3). The trend to service occupations in manufacturing occurred despite the
outsourcing of many activities. There were similar although not identical trends in the USA.
(Pappas & Sheehan 1998, pp. 129–32, 143–7).

Table 3: Occupational distribution of manufacturing employment, Australia, 1987–1995

August
1987

May
1995

Percentage
change

Thousands Thousands %
Managerial and professional 168.6 197.8 17.3
Managers and administrators 79.2 91.0 14.9
Professionals 64.4 72.1 12.0
Para-professionals 25.0 34.7 38.8
Other white-collar 167.8 181.5 8.2
Clerks 122.9 127.1 3.4
Sales and professional service 44.9 54.4 21.2
Production personnel 815.0 724.4 - 11.1
Tradespersons 346.5 299.4 - 13.6
Plant & machine operators and drivers 217.1 172.3 - 20.6
Labourers and related workers 251.4 252.7 0.5
All manufacturing 1151.4 1103.8 -  4.1
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Employment and technological change

The long-term net employment effects of the current wave of technological change remain an
open question, with the balance of the argument perhaps favouring net job loss. Within
computing, the employment trend is downwards: between 1984 and 1995 the American
computer industry lost one-third of its workforce (Warnke 1996, p. 18). On the other hand,
there is significant growth in industries such as property and business services, tourism and
hospitality, and culture and recreation, which have all been strongly impacted by new
technologies (Tegart et al. 1998b, p. 11).

The long-term effects on skill composition are also an open question, with the balance perhaps
favouring upskilling. However, net data are of limited explanatory value, given that there
appears to be a greater polarisation between low-skill and high-skill jobs. Some of the work
associated with new technologies requires more substantial intellectual skills than before,
some of it is smarter work in which the machine rather than the worker carries most of the
additional skilled content, and some of it is routine by any measure; for example, repetitive
data input.

Skill needs and technology

In their insightful study of American industry Howell and Wolff find that the share of
professional and technical workers in industry employment is growing fastest in those
industries undergoing the most rapid technical change. Empirical tests conducted by the
authors suggest that computerisation is associated with a growing demand for cognitive
skills. ‘Computer intensity, young capital stock, and high shares of engineers and computer
specialists are all positively linked to cognitive skills growth’, although they are also
associated with declining interactive skills (Howell & Wolff 1992, pp. 128, 142–4).

Looking across the whole of American industry, Black and Lynch (1997) find that firms that
made communications skills a priority in recruitment performed better than average in the
1988 to 1993 period. On the other hand, there is the relative increase in the weight of low-
skilled work within the blue-collar functions in Australian manufacturing (table 3). Broad-
brush data indicate that in the 1980s, in all OECD countries, white-collar work grew relative to
blue-collar work and in most countries the number of blue-collar workers declined in absolute
terms. (The USA was one of the few exceptions to the latter trend).

In OECD countries the fastest growth was in the white-collar high-skill jobs. At the same time,
blue-collar high-skill jobs declined substantially, and more so than blue-collar low-skill jobs,
except in Germany, where high-skill blue-collar work increased, and Italy, where there was a
similar decline in both kinds of blue-collar work. Some analysis of data from Australia and the
USA suggests the increase in low-skill white-collar work might be large enough to ensure no
net increase in skills overall (Dunlop & Sheehan 1998, p. 231–40).

Workforce skill composition

But these data are very broad indeed. Measuring overall changes in the skill composition of
the workforce is difficult. A number of different methods are used, none of them entirely
satisfactory. First, trends in the occupational structure are quantified, as in table 3, and these
trends read as proxies for trends in skill use. The problem here is the assumption that the skill
content of occupations is constant. The second method is to proxy trends in skill by using
trends in relative earnings, but these data are contaminated by the many factors other than
skills which affect the level of earnings. The third method is to track detailed trends in the
skill profile of particular occupations, weighting the outcomes with the trends in occupational
and industry distribution (Dunlop & Sheehan 1998, p. 229). However, this requires a micro-
analysis of skills in the various occupations. Such data are not always available in one-off (let
alone longitudinal) form.
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Pappas (1998a) analyses trends in skill requirements using three facets of skill: cognitive,
interactive and motor. He allocates a skill loading on a scale of 1–10 to each of the occupations
in the standard ASCO classification used in Australia. The skill loadings are imported from
the US Dictionary of occupational titles. He is unable to track changes in skill requirements
directly; instead, he reads them from the changing occupational distribution, as outlined
above. He finds that between 1976 and 1995 there was a trend increase in the mean cognitive
and interactive skills of employed persons in Australia, which accelerated in the second half
of the 1980s, largely as a result of change in the occupational mix of employed persons within
industries (intra-industry change).

There has also been a trend decline in the use of motor skill. ‘The mean interactive and
cognitive skill levels increased by 11 per cent and 4 per cent respectively between 1981 to
1991, while the mean motor skill declined by 8 per cent’ (Pappas 1998a, pp. 255, 268). Using
regression analysis, Pappas concludes that there are significant positive correlations between
intra-industry changes in the use of skilled labour, and various indicators of technological
change. ‘Cognitive and interactive skill complement new technology’ (p. 255).
Communications and control technology draw heavily on those skills. It appears that, while
information technology is associated with a declining use of motor skills, this is less true of
other technologies (p. 282). Most of the change in skills has been driven in the domestic
consumption sector, not the export sector. He also finds that, for male workers between 1986
and 1991, average earnings for interactive skill increased faster than earnings for cognitive
skill, and still faster than earnings for motor skill. ‘Overall, the employment and earnings
prospects of Australian workers who do not possess a high level of cognitive or interactive
skill do not appear very positive’ (p. 290).

Australian imperatives

The current context

The various contributions to Sheehan and Tegart’s Working for the future: technology and
employment in the global knowledge economy (1998) find that, in a more open, competitive and
technology-driven global economy, the Australian economy is well placed in some respects,
less well placed in others. The strengths are a strong knowledge base relative to population
size, a relatively open society and internationalised economy and culture in close proximity to
East and South-East Asia, a genuine presence in some high-technology, export-oriented
industries, and the rapid recent diffusion of new information and communications
technology. Australia is in a strong position to enter the emerging online economy. It has a
‘good telecommunications infrastructure and a skilled software industry’, and the eighth
highest PC penetration in the world with 240/1000 in 1995. There is a range of competitive
industries including agriculture and mining, and parts of manufacturing and services
(Sheehan & Tikhomirova 1998a, pp. 101–3).

The weaknesses are the traditional ones. Australia has a small indigenous capital base and
characteristically small firm size. In addition, the traditional compensating
mechanisms£foreign capital inflow and selective intervention by government£have faltered
in recent years.

Trade and export

The overall balance of trade on goods and services has moved from a deficit of 4 per cent of
gross domestic product (GDP) in 1982–83 to a small surplus in 1996–97. One area of progress
is the growth in services exports. Between 1987–88 and 1997–98 services exports rose by 9.7
per cent per year while services imports rose by 7.6 per cent per year. Another area of
progress is 14.2 per cent annual growth in exports of elaborately transformed manufactures
(ETMs) over the same period compared to overall growth of 7.8 per cent in exports, and 8.1
per cent in imports, and 8.7 per cent in imports of ETMs. Nevertheless, at $65.6 billion in
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1997–98, imports of ETMs still exceeded exports of $16.6 billion by a factor of three (Sheehan
& Tikhomirova 1998a, pp. 120–2).

At approximately $200 billion foreign debt is also a constraint, although it appears to have
stabilised. Globally, trade is shifting in favour of higher value-added, high-technology goods,
even though other goods remain more important overall. In this spectrum Australia is at the
low valued-added end but its position is improving. Of the high-growth, high-technology
areas seen as priorities for development, Australia is strong in science-related biotechnology
and genetics, and has niche strength in information and communications technologies and
transport, but is weak in precision and control in manufacturing, and new materials (Tegart et
al. 1998b, pp. 12–13).

Impact of firm size

The underlying problem is that the nation lacks productive capacity in many areas of
industrial activity. Many Australian firms are very small relative to the scale necessary to
achieve international competitiveness. In 1994–95, 93 per cent of Australian firms had less
than 20 people. Only 27 000 firms had 20 or more. Productivity increases sharply with size,
especially in manufacturing: gross product per head in firms with more than 100 people is
more than double that for firms with 5–19 people. The firm size distribution in Australia
resembles Spain rather than Germany or the USA. Only about 2.5 per cent of firms with less
than 20 employees exported in 1994–95.

The particularly Australian problem is not just the heavy bias towards small firms, but that
the large firms tend to be unusually poor exporters. Many of them are local branches of
multinationals, whose focus in Australia is on working the Australian market rather than on
R&D and product development in relation to global markets. Further, Australia has failed to
attract its share of the recent upsurge in foreign direct investment, especially for the creation
of new productive capacity rather than asset purchase (Sheehan & Tikhomirova 1998a,
pp. 101–7, 117).

Thus the normal relationships between firm size and innovation are reversed in Australian
manufacturing. Among firms undertaking R&D, the level of R&D and innovation spending as
a share of sales is five times higher for firms of less than 10 employees, than for firms with 500
or more employees. This is partly because 46.7 per cent of firms with 500 or more employees
are at least partly foreign owned and a third of these are at least half foreign owned. ‘The
foreign share of sales is particularly pronounced in higher technology industries£being 56
per cent in the high R&D intensity category and 61.4 per cent in the medium high category’.

A number of small Australian companies in the high-tech sector are going very well, partly
thanks to the export development policies of the later 1980s and early 1990s. But the big firms
dominate high-tech production, and from the national viewpoint they are poor performers.
There are similar problems in the medium-technology industries such as motor vehicles and
chemicals. These are low R&D and export performers. Two-thirds of the sales are controlled
by foreign firms (Sheehan & Tikhomirova 1998a, pp. 107–111). One outcome is that Australia
is applying new design and production technologies at half the American rate and also lags
behind in training of the appropriate skills. Government has focussed largely on creating the
conditions for open global competition instead of remedying capacity deficiencies.

The processes of adjustment in firms and government agencies have largely been through
external means (retrenchment, contracting-out, downsizing, use of temporary employees,
privatisation and sales of businesses) with less attention having been given to the retraining
and redevelopment of capabilities within the firm (Sheehan & Tikhomirova 1998a, p. 102).

This strategy neglects the fact that the ‘competitiveness of Australian firms will be a function
of their technologically sophisticated workers’ (Tegart et al. 1998b, p. 4).
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Work and work organisation

Post-Fordism?
Idealist notions of a ‘post-Fordist’ social/cultural landscape exercise a powerful hold on
sections of the literature and sometimes seep into policy thinking. The post-Fordist literature,
which is centred on manufacturing processes, intersects with arguments about ‘post-
industrial’ society, the ‘knowledge society’ and a new ‘information age’ centred on the
services sector, arguments which have a similar Utopian cast. The common vision is of a high-
skill, high-trust, more flexible, less hierarchical and highly networked economy characterised
by small batch production customised in line with diverse consumer demand, multi-skilled
workers with regular on-the-job training, and greater scope for choice and initiative. In the
post-Fordist vision, work is organised in small, mobile organisations that are readily
combined and realigned at need.

Yet the data provided earlier showed that in most industry sectors, large firms have
substantial advantages over small firms when it comes to innovation and technological
change. This severely qualifies the post-Fordist idea of a world in which the cutting edge is
occupied by small, flatly structured firms involved in continuous change. Ironically, it is more
likely that, to the extent they have developed, post-Fordist features are found within the
networked structures of larger firms in which the capacity for local initiative is underpinned
by long-term investment horizons, access to financing, and advanced resources in
management, marketing and training.

In a more networked and information-heavy world, company size and mass production still
matter. American industry maintains high productivity and competitiveness, not because it
has made a sudden transition to a myriad of small batch niche producers, but because the
sheer size of the American domestic market allows industry to combine advanced levels of
product differentiation based on customised specialisation, with Fordist-driven efficiencies
and planning. The increased information potential of computers provides powerful new tools
for centrally controlled Fordist operations. At the same time, the wide range of market
opportunities sustains a culture of responsiveness and flexibility that partly compensates for
Fordist rigidity in production. As part of this capacity for flexibility, American manufacturing
uses extensive informal on-the-job training at need.

USA clothing industry

The real industrial world is comprised of a mix of recognisably Fordist and post-Fordist
characteristics. Industrial capitalism is still industrial capitalism, and there are sharp
distinctions between the quality of work in different jobs, distinctions which the post-Fordist
imagination passes over. As Taplin (1995) remarks in his study of the American clothing
industry, flexible production technologies and labour process organisation co-exist here with
‘“rigid” low-skill, low-paid workers’.

The pressures towards greater market segmentation, the need for shortened product
development cycles and greater operating flexibility, plus intense low-wage competition,
encourage the use of microprocessor technologies and this is consistent with some of the post-
Fordist vision. But flexible specialisation often masks intensification of effort. Managers define
flexible production as a way of lowering costs and becoming more responsive to the market
‘without making significant investments in worker training and job enrichment’. In this
new/old workplace there is heightened pressure on management and workers alike. The
garment industry is unhappier than most, but the point that Taplin draws out is that here the
agenda is not being set by autonomous multi-skilled workers.
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Technology£the driver of change?

Stanworth (1998) argues that much of the post-Fordist and associated arguments are
‘technologically deterministic, with the assumption that technology is an irresistible driver for
progressive change’. These arguments imply that, on one hand change is inevitable, on the
other there are only two choices. Either there is a slow take-up of technology resulting in lost
competitiveness, economic deterioration and growing unemployment, or, if the right
decisions are made now, the future will be bright: the ‘information superhighway’ will carry
us automatically to a rosy future, an ‘age of plenty’ with greater diversity in household and
cultural goods, cheapening products and exciting new job opportunities.

In terms of labour, the discussion focusses on innovative ways of working, such as telework,
telecommuting, call centres and telecottages, ‘with the workforce “freed” by the technology
from the constraints of location and time’. Teleworkers are separated from the specific
workplace information and communications technologies. Alternatively, they may be core
employees with privileges and power, autonomy and high trust positions. ‘Popular writing
stresses the freedom which the technology gives to workers to determine how and when they
work’. The discussion of information age work mostly focusses on professional, technical and
managerial workers, Reich’s ‘symbolic analysts’. There is little acknowledgement of more
routine jobs such as data entry, word processing and telesales. Job displacement through
automation is ignored.

In this all-too-rosy picture, work organisation is conceived as a loose web of individuals,
capital and technologies, project-focussed, structured by changing collaborative networks
regulated by contracts and competition. ‘Market relationships of short duration between self-
employed individuals are considered superior to all other forms of employment, particularly
in the US literature’ (Stanworth 1998, pp. 52–3)£more dynamic, efficient and adaptive than
any other relationships. Here the post-Fordist literature is a poor guide to policy-makers, or
practitioners in VET. For example, it is true that a growing proportion of jobs are detached
from the old forms of wage labour. Some are characterised by autonomy, opportunity and
substantial earnings. However, many are poorly paid, with little scope or creativity in the
work, or opportunities to perform it, and with less training, reskilling and industrial
protection than traditional wage labour has offered.

The trend to faster rates of innovation is very clear. The post-Fordist emphasis on
technological change, and on the interrelation between industry structure, work organisation
and the nature of work in a high-technology world, are right. But the reality of work
organisation and labour is less attractive, and more uneven and fragmented, than post-
Fordism imagines. Technology will not construct a better future on our behalf, in the manner
of machines reinventing themselves ad infinitum. The hard choices about government policies
and structured training programs will still have to be made.

Work cultures and organisation
Thomke (1997, p. 117) asks why more firms do not make better use of the flexibility offered by
new technologies and systems. He suggests that it might be ‘for the same reasons they fail at
innovation in general: increasing flexibility requires a departure from old organisational
routines and design knowledge£a challenge that has proven to be quite difficult for many
organisations’. Pappas (1998b) notes that public policy on technology diffusion needs to be
broadened to include diffusion of capacity in strategic organisation and the management of
change in workplace practices. It takes time for firms to learn the new routines that deliver
rewards in a novel environment. Reducing that time is a source of competitive advantage. It is
crucial to make use of all personnel in organising change.
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Productivity and workplace practice

Black and Lynch (1997) make the point that, while there have been many studies of the effects
on productivity, of R&D, human capital and physical capital, few of these have taken into
account the impact of workplace practices. They find that the element associated with higher
productivity is not so much whether a particular work practice such as total quality
management (TQM) is adopted, but how it is implemented in the workplace. They emphasise
that ‘practices that encourage workers to think and interact in order to improve the
production process are strongly associated with increased firm productivity’ (pp. 3–4). They
find that plants in firms involved in ‘transformed’ industrial relations practices that promote
joint decision-making plus incentive-based compensation have higher productivity than other
plants. As noted, they also find that higher productivity is correlated with educational level
and computer use. It may be significant that both of these mechanisms facilitate participation,
and the flow of shared information throughout the workplace.

Nevertheless, there is no one single set of rules for work organisation and changes in
workplace practice. These factors are highly specific to national and regional cultures, and to
the traditions and techniques of different industries. Generic formulae must be supplemented
by a grasp of these specifics, or re-organisation is bound to fail. For example in his study,
‘Dynamics of Asian workplaces’, Hong (1997) draws attention to a greater role of group
factors in productivity advance, as distinct from individualistic factors. Performance-based
remuneration is unattractive in Japan because of the ‘shared feeling that co-ordination and
harmony among group members are critical to human relations within workplaces’ (pp. 7–8).
In China interpersonal ties based on guanxi, bonding between two or more individuals
whether tied by kinship or not, are important.

Worren and Koestner (1996) interview personnel managers in each of Norway and Canada.
Both groups placed a high value on employees who can adapt to change and generate new
ideas, both express preferences for national cultural factors, and both emphasise team
orientations. There is one important variation between the two countries: co-operativeness is
valued especially highly in Norway, but not in Canada.

Teams and workplace practice

In this respect Canada probably has something in common with Australia. Park et al. (1997)
examine the development of flexible decentralised teams in the Australian auto industry.
Though 50 per cent of the companies set out to create self-managed work teams with 36 per
cent requiring semi-autonomous ‘directed’ work teams, what emerged was directed work
teams in 61 per cent of cases. Only 17 per cent created self-managed teams. Functions most
likely to be decentralised included daily production-tasking, day-to-day quality control, job
rotation, managing unplanned absences and communicating with other teams (p. 785).

For the most part, responsibility for training was not delegated to the teams. It was shared
between team and management in 34 per cent of cases, and managed by the teams themselves
in only 11 per cent of cases. Thus the potential for a reflexive culture of training, in which
work groups monitor their own skill needs and deploy resources to deal with those needs,
was limited. Significantly, although the reforms to work organisation were associated with
improvements in quality, productivity and timeliness, positive correlations with employee
attitudes and behaviours were less widespread.

Highly individualised cultures are common to all of the Anglo-American countries, including
Australia. It may be this inhibits the potential of team approaches, reduces the scope for trust-
based devolution and slows the pace of workplace change. If so, these Anglo-American
cultural factors need to be taken into account£and compensated for£in programs of strategic
change, and also programs of training for strategic change management.
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Job integration and organisational change

Kohler and Woodard (1997) found that the more advanced sectors of industry are those which
have moved away from a Taylorist division of labour based on limited skills and the
inhibition of initiative and capability. In Germany there is a relatively low level of functional
differentiation (the separation of planning and service functions from the shop floor) and task
differentiation (confinement to single production tasks). The result is stronger ties of co-
operation than in France, where both functional and task differentiation remain high.

Sels (1997) compares new production concepts in the auto, clothing, chemical and machine
tool industries of Belgium. He measures the extent of ‘deconcentration’ and ‘job integration’,
whereby supporting and preparatory staff services such as planning, programming, quality
control, maintenance, quality assurance, personnel, are integrated into the production
departments; staff services are trimmed; staff and production departments are merged and
staff services assigned to line management. He finds that of the four industries, one£the
machine tool industry£has moved decisively in this direction, though as yet only the more
routine programming functions are fully integrated into operator jobs.

Thomke (1997) makes the incisive comment that ‘organisational interdependencies’ affect the
costs of organisational change. If every sector of the organisation is affected by every other, to
change one sector it becomes necessary to transform all. He suggests that ‘design flexibility
can be enhanced by developing a design architecture that minimises interdependence
between its individual components’ (p. 117). Likewise Sels (1997) focusses on a ‘product-
oriented’ approach, whereby individual workgroups, integrating operational and service
functions, take responsibility for discrete product lines. Products can be supplemented or
detached without disrupting the whole organisation. The change management literature tends
to talk about change in holistic terms. It is true that networking change£change designed to
bring every corner of an organisation into the common systems£is holistic in character. From
time to time, too, holistic cultural change is needed. But for change to become routine and
ongoing, it must be managed in such a way that down-time is minimised and energy is
conserved.

Flexible and contingent labour

Working ‘flexibly’

The term ‘flexible work’ is ambiguous. On one hand, it is used to refer to forms of self-
employed or temporarily employed work in which the employee enjoys a high level of
autonomy, creativity and mobility. This is the archetypal, high-tech professional, with choices
about what to do and where to work, underpinned by good and sometimes lucrative
remuneration. On the other hand, it is used more generally to refer to the fragmentation of the
older norm of long-term, full-time work for a single employer, often in a single location. In
this form ‘flexible work’ includes the trends to the greater use of part-time work, non-
standard hours, casual labour, home-working, self-employment and contracting out. In these
cases, the flexibility benefits the employer more than the employee. The move away from
standard work enables employers to hire and fire more readily, reduce the level of job benefits
and evade training costs.

Most ‘flexible ‘employees are such only because they have no choice. There is also a third
category of workers who might prefer to work part-time or non-standard hours, but without
greater insecurity and reduced benefits. The term ‘flexible’ covers more than one kind of
outcome and it is foolish to embrace or reject it in toto. However, the Utopian post-Fordist use
of the term ‘flexible’ tends to confuse rather than illuminate the complexity of the
contemporary restructuring of work.

In their important study of work in Silicon Valley in California, Carnoy et al. (1997) waver in
their use of the term ‘flexible’. They note that most non-standard jobs are low-paid or marked
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by poor working conditions. On the other hand, they argue, in Silicon Valley a significant,
although still small minority of such jobs provide opportunities and enhanced conditions,
though at the cost of increased risk. They also identify some forms of flexible work which are
‘contingent’ in the sense of entailing reduced, tenuous or indirect ties between employer and
employee. Yet, because some workers prefer part-time work, and because in other cases
worker disadvantage is not inevitable, flexible should be retained as a universal term. This is
problematic. It would seem better to use ‘flexible’ for those situations where the flexibility is
genuinely mutual, and ‘contingent’ where the benefits are assymetrical and favour the
employer. That is the approach taken in this paper.

‘Flexible’ work in the USA

Carnoy et al. include under their heading of flexible work the hiring of individuals through
temporary employment agencies; the hiring of individuals on a temporary, contract or project
basis; part-time work; certain forms of self-employment; informal employment on a day-
labour basis or in the home; and forms of sub-contracting where the work is controlled not by
the sub-contracted firm, but the form controlling the contracting (p. 24). In Silicon Valley the
incidence of part-time work is no greater than elsewhere in the USA, but employment via
temporary help agencies has grown to 3 per cent, compared to 1 per cent in the rest of the
country. Trends in informal day-labour, home-working and sub-contracting are difficult to
measure. There has been a huge rise in employment in business services such as computing,
data-processing, credit reporting, advertising and so on, and much of this work is sub-
contracted. The authors estimate that between 27 per cent and 40 per cent of all employment
in Silicon Valley is flexible or contingent and that in the last decade more than half of the total
growth in employment falls into these categories.

Edwards and Field-Hendrey (1996) review data on home-base work in the USA as a whole.
Almost one worker in five take some work home but the majority are not paid for it. Less than
2 per cent of all workers work 35 hours per week or more at home. Comparing home-workers
to the workforce as a whole, in the former category, personal services work and farming are
over-represented. Home-workers are more likely than average to be self-employed, and to be
managers or professionals. Hourly earnings are 85 per cent (men) and 75 per cent (women) of
those of their on-site counterparts.

‘Flexible work’ in the UK

Stanworth (1998) discusses ‘teleworking’ in the UK. Some teleworkers are on-site employees
who are home-based for part of their working week. They tend to be male, highly skilled and
enjoying status, autonomy and trust. Others are full-time employees with fewer options.
Moving between clients, they have lost a permanent desk space at work (‘hot-desking’). ‘A
variation is “hotelling” where client companies provide workers with access to computer
networks and office facilities, rather than the employer’ (p. 57). Those who are home-based for
all of their working time and working for one employer are generally women doing low-
skilled clerical work such as data entry, typing or questionnaire encoding. Some are doing
more skilled work. They are often treated as self-employed and (poorly) paid by results. This
kind of routine back office telework appears to be expanding.

Another category comprises freelance workers working from home, often former employees
who have been ‘downsized’£a low-cost, skilled or semi-skilled resource. Mobile telework
seems to be on the increase. It augments the productivity of the travelling salesperson, or
household service industry worker who are provided with daily schedules straight into the
van. Teleworking on remote sites includes call-centre work with customer interface; for
example, in banking, where companies can tap into married women seeking local part-time
employment. Typically this work is low-skill, and it often includes shift work and night work.
Stanworth notes that staff remote from the workplace£whether in low-skilled work or
professional and technical work£are more vulnerable than conventional staff to erosion of
their conditions of work, and may have fewer opportunities for job enhancement and
promotion. They are ‘excluded from social dialogue’. Home-based and mobile telework and
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‘hot desking’ enable firms to reduce costs by the disposal of office space and there is an
increase in offshore telework in cheaper locations. It is ‘when women and men have skills or
experience which is in short supply’ that ‘telework can be liberating and well-rewarded’. Most
teleworkers have a different experience (Stanworth 1998, pp. 57–9).

‘Flexible work’ in Australia

Lafferty et al. (1997) summarise the available data on home-working in Australia. These data
tend to exclude people working informally or illegally, for example by evading tax£overseas
students, many legal and illegal migrants£and tend to underestimate the incidence of women
and non-English-speaking background workers. Lafferty et al. reinforce the point that home-
work, facilitated by computerisation and telecommunications, can be both more flexible from
the worker’s point of view, or more exploitative. Relationships based on sub-contractors or
other intermediaries are often designed to evade legal provisions providing for employee
rights.

In 1995 there were an estimated 343 300 home-workers, 4 per cent of the workforce. The
number had grown by almost a third since 1989. In fact, 11 per cent were employers, 37 per
cent paid employees, and the rest were self-employed, paid in kind or unpaid. Women were
two-thirds of all home-workers, and people aged over 55 were over-represented. One-third of
male home-workers were professionals and another 22 per cent were tradespeople. However,
only 13 per cent of women home-workers were professionals, with 6 per cent in trades. The
largest single group was clerks in the construction industry, almost all of whom were female.
More than two-thirds of all home-workers were casual employees, compared to 24 per cent of
all workers. Only 3.7 per cent of home-workers were union members in 1995.

Data prepared by Le (1995) indicate that in 1994, 1.2 million Australians were self-employed,
constituting 15 per cent of the total workforce. Early school-leavers, people working in the
primary and construction industries, managers, professionals, and those working in the
‘skilled vocational’ occupations, were over-represented. Between 1978 and 1994 there was
little change in the incidence of self-employment.

However, Dunlop and Sheehan (1998) record a major growth in the incidence of part-time
work in Australia, and in non-standard hours. As a share of the working, aged population,
full-time work fell by about 20 per cent in the 1973–98 period. The proportion of people in
part-time jobs tripled in that time. Although ‘full-time work remains the dominant form of
labour supply in the economy’£in August 1995 it still constituted 88.9 per cent of all hours
worked£the trend away from full-time work is clear.

At the same time, more people than previously are working more than 45 hours a week, and
more are working less than 20 hours a week. Between 1978 and 1995 the number of employed
persons working a standard (30–44 hour) week increased by only 3.5 per cent. However, the
number working 45–48 hours rose by 80 per cent, those working 49–59 hours rose by 142 per
cent, and those working 60 hours or more rose by 206 per cent. Whereas in 1978, 15.6 per cent
of all wage and salary earners worked 29 hours or less, by 1995 this group comprised 24.6 per
cent of the workforce. As in other OECD countries, there has been no discernible trend to job
sharing or other arrangements to spread the available work more equitably (Roche et al. 1996).

By 1995 over half of all wage and salary earners in Australia were working outside the 30–44
hour band and virtually all of the growth in wage and salary employment since 1978 had been
in non-standard hours work. Most significantly, casual employees as a percentage of all
employees rose from 15.8 per cent in 1984 to 23.8 per cent in 1997. Although the area is under-
researched, some evidence suggests that higher labour turnover is correlated to reduced
labour productivity (Black & Lynch 1997, p. 22; Lynch & Black 1995, p. 27). This is not
surprising given that it is associated with lower rates of training, and lesser input from
experience. The flexible economy, which is associated with intrinsic motivation, is no doubt
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good for output. The contingent economy might seem like a good idea to employers mindful
of costs and control, but it imposes new limits to the capacity of labour.

Inequities
Social inequities limit the potential contribution of labour to production, and they also limit
the contribution of people’s labour to their own wellbeing. The binary division between
flexible labour and contingent labour is symptomatic of a larger problem: the gulf between the
main beneficiaries of the new order, and the rest. The growing social inequalities are much
discussed, but there is no macro-solution in sight. Lawrence (1997) notes that, in the United
States, the gains made in reducing child poverty in the 1960s and 1970s have been largely
reversed, while the gap in earnings between Afro-Americans and others has widened again.
The leading 500 companies have shed a third of their labour force since 1980. Michalski et al.
(1997, p. 8) notes that in a changing and unstable economic environment, a strong social fabric
is needed, yet ‘there is a strong sense of worsening social circumstances for large segments of
OECD populations’. The most serious manifestation of inequality is unemployment. The
labour contract is still seen as the foundation of social order and well-spring of individual
fulfilment, but for many people it no longer performs those functions (Offe 1997).

Core/periphery model and social trends

Labour sociologists refer to the ‘core/periphery’ model of companies, in which a small
permanent core group is joined to a shifting network of temporary employees, outsourcing
and consultants. Dunlop and Sheehan (1998) identify a number of social trends that seem to
be consistent with the core/periphery model: the rise in part-time and casual work and the
growth of outsourcing, the increased dispersion of working hours, an increase in ‘precarious’
employment, growing regional inequalities, and the polarisation between families in which
several people work, and families where no one works.

Between 1979 and 1995 the number of Australian families rose by 15.7 per cent (341 000). The
number with no parents working rose by 73.5 per cent (175 000), the number with one parent
working fell by 20.7 per cent (231 000) and the number with two parents working rose by 51.1
per cent (387 000). The largest group of families in 1979 had one person working; in 1995 it
was two persons. The proportion with no parent working rose from 11.2 to 16.9 per cent, the
proportion with one parent working fell from 52.9 to 36.6 per cent, and the proportion with
both parents working rose from 35.7 to 46.7 per cent (p. 225).

Table 4:  The clustering of employment in two-adult families, Australia, 1979–95

Family type, by number of parents working 1979 1995 Percentage
change

Thousands Thousands %
No parent working 238 415 73.5
One parent working 1118 887 - 20.7
Two parents working 756 1143 51.1
All families 2114 2445 15.7

Social inequalities

Work by Gregory and Hunter draws attention to the polarisation of regions. Over the 1976–91
period, employment was heavily skewed towards areas of high socio-economic status. In the
bottom three deciles the employment-to-population ratio fell 20 per cent£it fell 28 per cent in
the bottom decile. In the top three deciles it was effectively unchanged, increasing marginally
in the top decile (Gregory & Hunter, cited in Dunlop & Sheehan 1998, p. 226).
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For education and training, social inequalities pose a difficult set of problems. Education and
training provide the main avenue for employment opportunities, and to the extent that they
provide a common framework of opportunity, offer potential compensation for prior
inequalities. Yet in a common framework of opportunity, those with prior advantages tend to
come out on top.

Gender segmentation

Gender segmentation at work is associated with another set of persistent inequalities. In an
otherwise orthodox economic study of the returns to educated labour, Preston (1997, pp. 72–3)
finds that there is a ‘raw’ gender gap of 19.9 per cent between male and female earnings. She
states that 27 per cent of this can be explained by measured differences between men and
women, such as periods of child-rearing. The ‘adjusted’ gender gap is therefore 14.5 per cent.
Women earn only 85.5 per cent of the wages of their male counterparts. During the 1980s the
gender gap widened by 8 per cent. Preston concludes that the weakness of human capital
theory is its inability to explain significant and persistent inter-industry, inter-occupational
and gender-based wage differences.

Anker (1997) points out that orthodox economics cannot satisfactorily explain gender
segmentation. Human capital theory implies that women have much lower human capital
than men, yet the gender gap in higher education has partly closed. Economics casts little light
on the reasons why child-rearing is so organised that it is predominantly women’s work and
associated with the weakening of earning and promotion prospects; why women’s abilities
are less well valued; why certain occupations remain substantially female; why these
women’s occupations remain lower paid; why men are more likely to have flexible work and
women more likely to have work that is contingent.

Benschop and Doorewaard (1998) make similar points. This suggests that feminist theory
might be useful in explaining these issues. Whereas orthodox economic theory treats all
human agents as equivalent and interchangeable, feminist theory starts from the premise of
gender domination and inequality. It transforms the analysis of economic distribution with an
explanation of relations of power that are prior to economics.

In the Australian trades, gender segmentation is spectacularly discriminatory. Here the work
system and the training system have tended to reinforce each other. In their study of
apprenticeship, Dockery and Norris (1996) examine the ten largest trade groups, accounting
for nearly half trades employment. In five groups there are virtually no women: metal fitters
and machinists, structural/boilermakers/welding; electrical mechanics, plumbers, and
vehicle mechanics. Women are a large majority in hairdressing and the garment trade. In both
industries, the average rates of return on investment in the apprenticeship are negative, as it is
for the predominately male vehicle mechanics and gardeners At a discount rate of 5 per cent,
hairdressers have lifetime earnings that are $54 600 (7 per cent) below those of unqualified
workers.
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Education and training

Education, training and economic growth
In economics, ‘new growth’ or ‘endogenous growth’ theories have given renewed impetus to
investigation of the rich but complex relationships between education and training on one
hand, and industrial activity and economic outcomes on the other. In contrast with standard
neo-classical growth theory, endogenous growth theory (see for example Dowrick in
Economic Planning Advisory Council 1994) treats technological change as internal and normal
to modern economies. It models a relationship between, on one hand, expenditures on R&D,
education and training, and on the other, the take-up of technological change, and rates of
economic growth.

The role of education and training is crucial at two stages: in the early processes of innovation
or adaptation of innovation, and in the gradual and the larger the number of firms in an
industry that are involved, the more rapid will be the overall rate of technological change,
feeding into competitive advantage (Auerbach 1988, pp. 12–13). Here the rate of diffusion is
conditioned by both the quality and spread of general education and training, and by the
targeted provision of the specific skills and knowledges required.

Education, training and technological change

Basu and Weil (1996) emphasise that technological innovation and technology transfer are
specific to the particular combination of inputs, including educational inputs. Miller and
Mulvey (1997) note that computer usage is associated with a wage premium of 13 per cent for
males and 16 per cent for females. They cite similar findings by Kreuger in relation to the
United States. Krueger estimated that the growth of computer use accounted for up to half the
increase in the rate of return to education in the second half of the 1980s.

Bartel and Sicherman (1995) focus on the impact of technological change on the skill
acquisition of young American workers. They note that technological change can act as a
complement to the stock of human capital, by increasing its productivity. It can also increase
the economic value of time spent in training, relative to work. The presence of technological
change may weaken the relationship between education and training, if the process of
learning new skills becomes simpler, which increased the value of time spent in investment in
training to a greater extent for educated workers. The same outcome occurs if technological
change increases the substitutivity of education and training in the production of human
capital; that is, the general skills of the more educated enable them to adapt faster to the new
technology, enabling those general skills to stand in lieu of the acquisition of specific skills
and thereby dampening the otherwise positive effect of education on training.

Bartel and Sicherman find that when controlling for a set of worker, job and industry
characteristics, workers in industries with higher rates of technological change are more likely
to receive formal company training than those working in industries with lower rates of
technological change. They also find that in general, more-educated workers are more likely
to receive company training, although there are some exceptions; for example, non-
production workers with 13–15 years education train more at higher rates of technological
change, while those with more than 16 years train less at higher rates of technological change.
They suggest that ‘the rate at which an individual’s stock of general knowledge and problem-
solving skills depreciates as a result of technological change is likely to be less than the rate for
specific, vocational skills’ (p. 7).

Those with general education need to ‘top up’ their vocationally specific skills from time to
time, but general education itself has a longer half-life and needs ‘topping up’ less often. At
the same time, those with general education also have an underlying advantage in the
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capacity to acquire general skills£although whether this is due to the human capital they
have acquired, or other factors such as social status, is not clear. Nevertheless, these data
highlight the importance of general education in underpinning a high-skill economy based on
continuous job improvement and training, and hence the role of public authorities in
underpinning general education.

At the same time, Bartel and Sicherman find that while more-educated workers are more
likely to receive formal company training, on average, the training gap between the highly
educated and the less educated narrows as the rate of technological change increases. This is
true for both production and non-production workers. Perhaps the new information
technologies in themselves facilitate training for the less educated, or otherwise ‘level’ the
educational base, so that deficiencies in prior general education are less of a handicap, or
perhaps they simply require a more universal training culture. Technological change is also
associated with more training overall. This takes the form of an increase in the incidence of
training, not in the number of hours per training spell.

Levels of education and incidence of occupational training

Lynch and Black (1995) agree that there is a ‘virtuous circle’ between education and
occupational training. Employees with more advanced schooling are more likely to be
augmented by employer investments in training. Here employer-provided training
complements rather than substitutes for formal education. They also confirm that the hiring of
better-educated workers is associated with higher productivity. They suggest formal training
outside working hours has a positive effect on productivity in manufacturing, while computer
training raises productivity in non-manufacturing firms.

Howell and Wolff (1992) note the studies demonstrating that educated workers are more able
to adapt to new job tasks and changes in work organisation that accompany technological
change (see for example Bartel & Lichtenberg 1987). However, this work has been conducted
at the aggregate level rather than controlling for industry-specific characteristics, and mostly
treats skill requirements in the workplace as equivalent to educational attainment. This
ignores specific workplace requirements for cognitive, interactive and motor skills. Howell
and Wolff find that both cognitive and interactive skills are closely correlated to educational
attainment, but the relationship between changes in educational attainment and changes in
skill levels is weaker. They also find that, while skill growth is closely correlated to technical
change, there is little correlation with productivity growth. This might be explained by ‘the
costly adjustments that often accompany fundamental changes in production’ (Howell &
Wolff 1992, p. 141).

The economics of education
Correlations between education, training, wages, and£less certainly£productivity are easy
to find. The more fundamental question is whether these relations represent relations of cause
and effect£whether particular investments in education and training can be expected to
generate particular macro or micro-economic outcomes.

The majority of economists support the propositions of human capital theory which argue
that investment in education leads directly to improvements in earnings, productivity and
aggregate economic growth (see for example Quiggin 1994). Other economists argue that
these alleged effects only hold under specific circumstances. Still others argue that education
and training are necessary but not sufficient conditions for improved productivity and economic
growth£that other, complementary settings are also necessary if education is to have
beneficial effects, such as appropriate work organisation, technologies and management
strategies. A further group argues that the economic role of education is principally to screen
potential employees on the basis of personal characteristics signifying potential productivity
(Blaug 1985).
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Here economists’ positions tend to reflect prior theoretical judgements. Attempts to resolve
these issues have focussed on aggregate calculations, but the nature of the macro-relationships
cannot really be settled empirically. At best, one can deduce that there is a strong apparent
association between successful economies, and high quantity investment in good quality
education and training. On the other hand, particular studies in particular industries might
have more to tell us about the economic role of education and training and about how to
configure education, training and production so as to maximise the synergies. (The debate is
further discussed in Marginson 1993 and Marginson 1997b, pp. 92–130). Those particular
studies would need to use observational data to compare the character of the skills and
knowledges utilised at work with those acquired in education and training, assess the transfer
of skills and knowledge and consider the conditions under which such transfers, and the
potential to acquire new skills and knowledges in the workplace, are optimised; and tackle the
question of the effects of one worker’s acquired productivity on the productivities (joint and
several) of other workers in the same organisation. In such studies, to rely on earnings figures
as a proxy for acquired productivity would be a mistake: patterns of earnings reflect not only
potential productivity but many other factors.

Engelbrecht (1997) argues that human capital both creates productivity directly, and is the
vehicle for the diffusion of international technologies in the home country. Barron et al. (1997,
p. 513) note that existing measures tend to underestimate the quantity of on-the-job training,
and that previous studies may have underestimated the contribution of training to wages and
productivity growth by ‘nearly a factor of three’. Howell and Wolff (1992) suggest that
sometimes educational attainment signifies the possession of human capital, and sometimes it
simply indicates possession of the capacity to learn on the job, and other desirable personal
characteristics. In other words, both human capital theories of education and screening
theories of education can apply, depending on the circumstances.

The ‘credentials creep’

All economies have experienced a continuing growth in the number of credentials at a given
level, relative to the number of jobs, the phenomenon sometimes described as ‘credentials
creep’. In Australia between 1981 and 1994, for example, the number of new higher education
graduates rose from 66 246 to 138 954, a doubling of graduate numbers in only 14 years (ABS
4224.0, 1996, p. 220). Between 1971 and 1991 in Australia, the total workforce grew by 35.6 per
cent while the number of degree holders multiplied by 5.61 times (ABS 2710.0).

Beaudry and Green (1997) deduce from a study of the earnings of different age cohorts in the
Canadian workforce that the returns associated with education have fallen. Mason (1996)
finds that in some industries British graduates are being used in jobs that previously were
carried out by non-graduates. Borland’s (1996) study of the returns to education in Australia
finds that the income-earning advantages associated with education increased slightly during
the 1980s. These findings are compatible, provided that the average incomes of both educated
and uneducated workers have fallen relative to all workers’ earnings. This assumption is
plausible.

The number of people holding educational qualifications has expanded greatly,
competitiveness in the labour markets has increased, and the group leaving school early is
now much smaller than before, becoming a disadvantaged minority. All of this means that,
while on average the income and status returns associated with a constant level of education
have fallen, the incentive to invest in education is as great as ever. Indeed, given higher
unemployment this incentive is probably greater than before. Karmel’s (1996) study of the
demand for secondary schooling points to the influence of declining full-time job
opportunities, and the growth of unemployment, which have reduced the opportunity cost of
staying on at school. Another factor is the declining demand for people without educational
qualifications, although the effects of this on the demand for schooling are less certain.
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Government investment in higher education

Studies of the education ‘production function’ by Hanushek (for example 1996) conclude that
the relationship between increased investment in education and improved educational
outcomes is weak or non-existent. Hanushek’s work has been used by governments
throughout the world to support reductions in public spending on education, and/or
reductions in the role of government in the provision of education (Institute of Public Affairs
1990; Quiggin 1994).

In Australia, the proportion of the GDP allocated to public expenditure on education declined
from 5.9 per cent in 1975–76 and 5.6 per cent in 1983 to 5.3 per cent in 1992–93 and 4.9 per cent
in 1995–96. The most striking change has been in the priority accorded to outlays on higher
education in Australia. In 1975–76, when the higher education system enrolled about 280 000
students, public spending on higher education constituted 1.53 per cent of the GDP. In 1995–
96, with more than 600 000 students in higher education, the level of public spending had
fallen to only 1.18 per cent of the GDP. Between 1975–76 and 1992–93, government final
consumption expenditure in higher education declined by one-third relative to student load
(ABS 5510.0; Marginson 1997a, p. 220).

It appears that scepticism about the potential of educational expenditures is greater in
Australia than in many comparable countries. The OECD estimates that in 1994, direct public
expenditure on educational institutions was 4.6 per cent in Australia, below the OECD
country mean of 5.1 per cent and at a lesser level than 16 other OECD countries, including
Canada (6 per cent) and New Zealand (5.6 per cent). Norway had the highest level at 6.8 per
cent (OECD 1997).

Nevertheless, Hanushek’s work is less than definitive of the complex relationship between
resource inputs and educational outcomes. His definition of educational outcomes£largely
confined to scores in standardised competency tests£is narrow; and his analytical methods
and policy conclusions are vigorously disputed by Hedges et al. (1994) and Goldhalber and
Brewer (1997).

Others have no doubt about the efficacy of public investments in education. Pelloni (1997)
models education as a public good rather than a market good. Taking the Malaysian economy
and education system as the illustration, Poh (1996) finds that improved human resources,
underpinned by education and training, are the key elements in the high growth rates that
until recently were a feature of the South-East Asian economies. While some private sector
involvement is necessary, the government is always the principal key to investment in
education.

This role cannot be left entirely to the private sector because the long-term objectives of human
resource development to match the demand and supply of labour involves longer-term
planning and large financial resources which only the government is capable of mobilising.
Firms will be more interested in short-term gains… (Poh 1996, pp. 180–1).

Tegart et al. (1998a, p. 362) are concerned about the potential negative effects of falling public
funding in higher education, relative to enrolments. The trend has encouraged the universities
to pursue private incomes, and this can have positive effects in promoting industry–education
linkages, but there is a danger that institutions are being diverted from their public good
functions from which all of industry benefits: the functions of providing a high-quality
education for Australian students and to ‘contributing to the knowledge base so vital for
economic and social development’. Sen (1997) takes another tack, calling for a broader
understanding of human capability than that of inputs to productivity. Teese calls for
recognition of :

… the full range of cognitive, cultural and social benefits which flow from schooling. These
include generic skills, orientations to learning, attitudes to intellectual work, to technical and
artistic accomplishment, moral and aesthetic values, and personal security and well-being.

(Teese 1994, p. 63)
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He states that without assessing outcomes in terms of ‘higher order skills and values’, no
meaningful conclusions can be drawn about how we use resources, and about the distribution
of learning differences between individuals.

Studies of training
While there are more studies of the economics of education than the economics of industry
training, especially on-the-job training, research on training is increasing. Among this research
is the work of Bartel and Sicherman (1995) who find that all else being equal, more-educated
workers are more likely to receive company training (p. 24). Barron et al. (1997) discover that
‘establishments report 25 per cent more hours of training than do workers’, although the two
groups report a similar incidence of training. This is partly because of genuine difficulties in
measuring the distinction between work and on-the-job training. Acemoglu and Pischke
(1998, pp. 6-7) make a similar point. Many firms pay at least part of the costs of general
training. Workers mostly do not pay for training by taking a wage reduction. One reason is
the ‘contracting difficulties’ between firm and worker which derive from the difficulty of
distinguishing training time from work time£a difficulty compounded by some firms who
use trainees in regular production activities. Ideally jobs should be skill-reflexive, in that the
worker continually thinks about the skills and knowledge that he or he needs to acquire to
perform effectively. In that sense there can never be a perfect measured separation between
training and work, certainly not in the workplace.

Formal training in USA companies

Lynch and Black (1995) provide data on ‘formal training’ in USA organisations with more
than 20 employees. This includes all structured training whether on or off the job, but
excludes ‘unstructured training’ which includes learning by observing others, and informal,
one-to-one instruction from supervisors or co-workers. Altogether 81 per cent of
establishments provided some kind of formal training, with 57 per cent reporting an increase
in training since 1990 and 41 per cent no change. Large establishments are much more likely to
provide structured training: 99 per cent of those with more than 1000 employees, but only 75
per cent of those with 20–49 employees.

The incidence of training is relatively low in the textile and apparel industry, construction,
transport services, and wholesale and retail trade; and high in the chemical, petroleum and
primary metals sectors in manufacturing and communications, utilities, finance and
insurance. Over 80 per cent of establishments in utilities, finance, insurance, chemicals and
petroleum products offer computer skills training, but only 30 per cent in retail. Over 75 per
cent of establishments in utilities, finance, insurance, chemicals and petroleum products pay
for or provide teamwork training. More than two-thirds of formal training is during working
hours.

Sources of training vary, with 50 per cent of establishments using equipment suppliers or
buyers and 36 per cent private consultants, compared to 34 per cent using industry
associations. Technical and vocational institutions (33 per cent), community and junior
colleges (30 per cent) and four-year colleges or universities (20 per cent) were less important.
Informal training on the job is sometimes a substitute for, sometimes a complement to, formal
training. In their study of American engineering plants, Mason and Finegold (1997, p. 94)
report a high level of informal training, often over several years, ‘with machinists being
pushed to continue learning new machines and products to the limit of their ability’. A third
of the American plants also provide comprehensive adult training programs in basic and
technical skills. A minority of supervisors have college qualifications while the majority have
no formal qualifications at all.
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Continuous training in Germany

Pischke (1996) describes ‘continuous training’ in German industry between 1986 and 1989.
‘Continuous training’ includes both formal and informal varieties although, as he notes, the
latter is difficult to measure. Training is predominantly a white-collar phenomenon and
concentrated among the more highly educated, the services sector, and public administration.
‘Basically no continuous training is received by those with few initial skills’, so that training
tends to exacerbate pre-existing inequalities in the distribution of skills (p. 9).

There is more training in large rather than small firms, among younger people, and among
men rather than women. More than two-thirds of those participating in training did so in
more than one course during the time period. The employer carried at least part of the cost in
80 per cent of the cases of the training of those already in employment, although the majority
of the participation in training was initiated by workers alone. A large part of the skills
received in training in Germany are portable to other employers. This underlines the point
about the willingness of employers to fund general training. Of those employees in training,
the largest number (71 per cent) stated that they wanted to be able to adapt to changes in their
industry, occupation or workplace. Other important reasons were the need for additional
qualifications for promotion purposes, refreshing old skills and learning new ones. Almost
half of the blue-collar workers mentioned learning a new occupation.

Training in Australia

Burke (undated) summarises training in Australia. Data from the Australian Bureau of
Statistics (ABS) show that in the July–September period in 1993 employers spent $1109 million
on formal training, constituting 2.9 per cent of gross wages (2 per cent internal training, 0.9
per cent external training). This was equivalent to about 1 per cent of GDP. One-quarter of all
employers reported making such expenditure, including 100 per cent of employers with 100
employees or more, and only 18 per cent of those with 1–19 employees. The average formal
training per employee was 5.6 hours. In addition, 82 per cent of employees received on-the-
job informal training (pp. 16, 26–7).

A further ABS survey for July–September 1996 found that employers spent $1179 million on
structured training. Compared to 1993 there was a slight rise in total expenditure, but
expenditure as a proportion of gross wages declined from 2.9 to 2.5 per cent; and both
expenditure per employee, and hours of structured training, had also declined since 1993. The
proportion of employers involved had dropped sharply, from 22.6 to 17.8 per cent. Among
small businesses the fall in employers providing training was marked. A low 13 per cent of
employers with 1–19 employees provided structured training. Expenditure in manufacturing
declined, although expenditure in personal and other services, and education, increased. The
level of spending in the construction industry was very low. The ABS suggested that the
suspension of the training guarantee in 1994, and its abolition in 1996, contributed to these
trends (ABS 1997, Cat no 6353.0).

A further ABS survey for the 12 months ending in February 1997 found that 61 per cent of
employers provided some training. More of them provided unstructured training (53 per
cent) than structured training (35 per cent) with 27 per cent offering both forms of training.
Almost all organisations with more than 100 employees provided training, compared to 57 per
cent of those with 1–19 people. The proportion of employers providing training was much
higher in the public than the private sector, especially in relation to structured training.
Industries with the lowest training proportion were transport and storage, construction, and
cultural and recreational services. The training incidence was highest in government
administration, personal and other services, and education (ABS 1998, Cat no 6356.0).

The survey of a small group of leading managers cited by Tegart et al. (1998b, p. 25) notes that
43 per cent prefer to acquire new skills by recruiting new labour, or contracting-out, rather
than training existing staff. Among the remaining employers, the largest number favoured on-
the-job training (22 per cent), followed by formal in-house training, above external training.
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However, in manufacturing, the employers prefer formal in-house training to any other
method.

Apprenticeship training in Australia

Dockery and Norris (1996) investigate the costs and benefits of apprenticeship training in
Australia. Based on lifelong earnings, the overall rate of return on apprenticeships is 46 per
cent for men but is negative for women, who are concentrated in the low-paying hairdressing
and garment industries (see above). Dockery et al. (1997) note that although apprentices are in
decline as a proportion of the total labour force, they now constitute 30 per cent of teenagers
employed full time. In the first year, the cost of supervising apprentices is nearly equal to their
wages, and their production value is low. After that, production increases more quickly than
wages and supervision costs fall. By the fourth and final year, 93 per cent of all employers
consider apprenticeship to be a net benefit.

The finding that so many firms bear a large cost in providing apprenticeships is at odds with
Becker’s (1975) postulate that individual trainees should bear the costs of general education,
rather than the firm. Why do profit-maximising firms behave in this manner? ‘Employers
seem to be influenced by a wider faith in the benefits of investing in training and in
supporting the apprenticeship system to avoid skill shortages’ (Dockery et al. 1997, p. 270).
Acemoglu and Pischke (1998) make the same point. Firms pay for some general skill
acquisition. This is partly because workers with general skills are better able to learn the
specific skills whose benefits are captured by the employer; partly because some skills are
industry rather than firm specific and thus are both specific and general at the same time.

VET and the diffusion of capacity
The contemporary trends to networked relationships and to international marketing,
exchange and collaboration and the accelerating rate of technological change, coupled with
the universalisation of computing and communications technologies, have significant
implications for VET institutions and for on-the-job and formal training in workplaces
themselves.

The general objective is to obtain competitive advantage by improving the capacity of
organisations and workers in initiating, diffusing and responding to changes in technologies,
work organisation and work process. For example, if training achieves over time a reduction in
the time taken to learn new processes or technologies; for example, in a strategically positioned
industry such as telecommunications, the long-term economic payoff could be very
significant. This in turn would depend on the development of greater facility and flexibility
on the part of both managers and the labour force. To contribute to this, VET institutions
would need to be close to the organisational and technological cutting edge in the industry
concerned. They would also need to become stronger in preparing student trainees for
participatory and team-based production, for those approaches are associated both with
higher productivity and faster diffusion. Given the existing culture of Australian industry, it is
vital to encourage management support for autonomous teams that are capable of more
initiative than is currently the norm.

All comprehensive VET institutions will need to become increasingly knowledgeable about
regional countries, their education systems and their economic profiles, and develop a greater
facility in regional languages. All preparatory courses will draw on computer skills, and the
teaching of those skills to established workers will need to increase:

While new entrants into the labour market are more and more likely to have computer skills,
new ways will have to be found to help incumbent workers acquire these skills either through
their employers or off-site at their local community colleges or training institutes (Black &
Lynch 1997, pp. 21–2).
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Here ‘computer skills’ will include the capacity to work with the systems and networks that
are increasingly central to all jobs. Technological change is also driving the need for a higher
level of cognitive and interactive skills, which will need to be factored into curriculum design.
The changes to work within VET itself should be equally great. All ongoing personnel will
need to be networked, and regular users of the Internet for the purposes of administration,
teaching and information retrieval. Most personnel will also need to become capable in Web-
related functions such as home page design.

VET institutions and innovations

However, the key strategic task is not so much the one-off generalisation of new technological
capacity, as to install in Australian industries an ongoing capacity in relation to innovation. To
repeat the earlier argument, most innovative firms do not remain innovators for very long.
There is immense potential advantage to be gained by those organisations able to overcome
their own inertia sufficiently so as to become ongoing innovators. If VET institutions
themselves cross this threshold, they will become much more effective£although given the
need for high quality equipment and infrastructure and skills, it is not easy for VET
institutions to achieve this. Their capacity to do so will depend on selective government
assistance.

Geroski et al. (1997, pp. 45–6) note that while all practical knowledge loses salience over time,
‘knowledge relevant to an innovative field tends to have sharply diminishing returns’. The
first corollary of continuous technological and organisational change at work is a
preparedness to engage in continuous change in training and education. The second and most
important corollary is the construction of an ongoing reflective learning culture within
industry itself, resourced by VET. The third corollary is to support a broad and various range
of approaches, creating an environment in which innovations can flourish. The fourth
corollary is to create efficient structures for innovation, so that change in one part of the
operation does not demand the transformation of every other part.

As part of a capacity in continuous innovation, jobs themselves need to become skill reflective.
That is, workers need to be able to think critically about their own skills and knowledges,
comparing their personal profile to the requirements that their jobs make of them, and
identify the areas in which their skills and knowledges need to be improved. As noted, this is
premised on a greater degree of trust and autonomy (although not a lesser degree of
performance pressure) than currently applies. It is also premised on a certain level of general
education£including the capacity to reconstruct critically the work environment£and
personal confidence. Further, because of the economic externalities involved, skill-reflective
capacity would be better exercised in a team environment than on a solely individual basis.
The skills and knowledge possessed by each individual affect the others in the work group,
the more so when new technologies are involved.

On-the-job training
Drawing his data from interviews with skilled workers, Billett (1993) mounts a powerful case
that greater attention should be given to on-the-job training. Workers in his study named this
as the form of training that had most shaped their capacities. Billett argues that learning
practices need to be pertinent to the activities, culture and social relations in the relevant
vocational setting. Stating that knowledge is developed in the context of its use, he
emphasises a ‘socio-cultural’ understanding of work and training, ‘authentic’ learning
experiences, and engaging learners in ‘a culture of practice’.

One virtue of workplace learning is the scope for expert guidance, skilled mentors who
introduce trainee workers to the factors determining occupational judgements. In contrast,
pre-employment modes of learning provide ‘substitute experiences’ developing ‘conceptual,
procedural and dispositional knowledge’ not readily transferred to practice.
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Billett notes that not all workplace settings lend themselves to on-the-job training. This
training requires a structured learning environment, access to other learners and expert
guidance. Some of Billett’s interviewees also doubted whether work-based learning provides
the necessary conceptual architecture. The implications for VET are a continuing role in both
general education and training, and in the resourcing of on-the-job training. The optimum
training program combines the two elements, as apprenticeships. Billett (1993, p. 1) urges
greater ‘access to authentic learning experiences’ in formal institutions. The emphasis on
vocational specifics, even in the off-the-job VET institutions, contrasts with assumptions that
the main output of off-the-job institutions is generic skills in isolation from specific vocational
contexts. The notion of context-free generic skills is highly problematic (Hyland & Johnson
1998; see also Norris 1991; Marginson 1993, pp. 143–71).

The ‘dual’ system of Germany, Austria and Switzerland

Training in Germany, Austria and Switzerland has been successfully built around a dual
approach in which three years training in technical schools is combined with private work
arranged by the apprentice’s employer. The curriculum is strong enough for some students to
advance to higher level engineering courses. Training is multi-skilled and prepares workers
for jobs that are highly integrated in character (see above).

Compared to other industrialised countries, the availability of multiple or polyvalent skills
permits a high degree of functional and task integration in production. Workers are able to
perform flexibly a large variety of tasks and to fulfil a multitude of planning and service
functions. The technical offices for design, process and production planning and control can
rely on a broad pool of practical and theoretical skills. This range of competences and the
cultural proximity of workshop and offices enable feedback structures and mechanisms of
organisational learning to develop, processes can be fairly accurately planned in advance,
interfaces are more precisely defined and as a consequence the deviations between formal and
informal organisation are smaller than in other countries (Kohler & Woodard 1997,
pp. 68–9).

More than 50 per cent of young people are involved in the dual system in the Germanic
countries. The model enjoys almost universal support in the literature. However, it is
important to recognise that this highly successful model is specific to the German context. It
cannot be successfully transplanted into other national settings unless its enabling conditions
are present. One of those conditions is the relatively high status accorded to both vocationally
specific training, and skilled blue-collar work. Whether a general academic preparation, a
dual track (academic/vocational) preparation, or a half-way house between the two, is more
appropriate for Australian secondary education is too large a question to consider in this
study. It requires an extended investigation in its own right.

This argument for placing a greater priority on on-the-job training suggests also that training
programs for the unemployed should also focus primarily on an on-the-job component, with
the important proviso that such work experience must be authentic; that is, they must be ‘real’
jobs. However, the question of training in relation to unemployment has received substantial
discussion elsewhere and will not be pursued in this study.

The role of public policy
One virtue of the German system that is difficult to replicate in Australia is that employers
bear the greater proportion of the total costs of training. This raises the question of the
respective roles of government and employer in an environment of perpetual innovation.
Government has a special role in providing the framework of policy and practice in which
training provision is aligned with industrial innovation. This government responsibility for
inter-institutional co-ordination is irreducible. No other body can play the role, and that role is
indispensable. Long lead times and the presence of public good factors mean that no market
organisation can play the part of government in co-ordination:
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The central fact about the modern process of innovation is that it is based on a division of labour, as
Adam Smith clearly foresaw when he wrote about the role of philosophers and men of speculation.
Division of labour produces efficiency gains from specialisation and professionalisation but it also
requires a framework to connect together the component contributions of different agents. As far as
knowledge and skills are concerned this aspect of connectivity, or technology transfer, cannot be
effectively co-ordinated by conventional markets… the connectivity of technology-producing
institutions should be a central concern of technology policy (Metcalfe 1995, p. 34).

Antonelli and Marchionatti (1998, p. 17) suggest that a policy designed to support
technological innovation should include targeted investment in the new technologies in
traditional firms; the speeding of networking between, on one hand, the weaker branches of
an industry and, on the other, the information/communications industries; the establishment
of communications standards; and ‘a training policy able to supply the markets with high
levels of skilled manpower that speeds up the adoption within small and medium-sized firms,
especially in backward regions and traditional industries’. Gallagher and Sweet (1997)
conclude their discussion of skill development in British Columbia by calling for a common
policy framework across the public and private training sector.

Government policy, intervention and innovation

Dockery et al. (1997) make the point that the lower the skill content and the shorter the
learning time, the quicker employers can begin to profit from training. This implies that
employers have a weak incentive to invest in training for complex and sophisticated
technologies; and that the greater is the technical transformation required, the more important
is the role of government in financing (and perhaps in providing) training. Thus the role of
government can be crucial role in determining whether innovations take place, and the speed
of their diffusion.

Once a new technology is established, in production and training, this imperative role of
government begins to recede. The notion that the role of government (rather than market)
peaks at the point of innovation may seem counter-intuitive. However, this does not mean
that market competition is absent. It is markets that drive the imperative to remain at the
forefront of technological change. Rather, it means that if Australian companies£with their
small size and capital base, and their pronounced industry variation in levels of training and
levels of innovation—are to be players in many of the emerging markets, they will need to be
supported by targeted public policies.

In technological innovation, in relation to in-house training and global networking, the larger
firms enjoy the economic advantages. Indeed, in most industries, if small firms are to become
serious players, government intervention is crucial. Policies of assistance to small firms are
particularly vital in the Australian context because the national dependence on small firms as
drivers of industry innovation is greater than in most other countries. Here government
should not substitute for the role of the firm in innovation and training, but should strengthen
it. For example, instead of focussing exclusively on off-the-job training, government can
support the development of targeted on-the-job training programs that are closely integrated
with the technologies in use. This involves making policy judgements about the expected
course of economic development, and raises the inevitable question about whether
governments should be involved in ‘picking winners’. The answer is that they are and should
be involved in such judgements, but in conjunction with industry rather than separated from
it.

While governments might lack the private sector capacity in the calculation of fine degrees of
risk, they add a vital long-term planning horizon, and also enjoy a larger financial capacity
than do most private companies. Their capacity to support genuinely new developments is
thereby advanced. A further question is that of the desired mechanisms for industry–
government consultation. However, that lies outside the framework of this paper, which stops
short of defining appropriate policy mechanisms.
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The notion of government supporting ‘specific’ training might appear to clash with Becker’s
(1975) assumption that specific training benefits the firm and is its responsibility.
Nevertheless, the real world does not always follow Becker’s notion of the division of labour.
For example, firms themselves provide much of the support for general training such as
apprenticeships, although Becker would have it that general training is the province of trainee
and government. The simple fact is that unless government shares some of the cost of training
located within the firm, the level of training in Australia in areas subject to rapid technological
change will fall decisively short of long-term economic requirements. Policy should be based
on outcomes, not on abstract formulae.

Training and immigration

What should be the respective roles of training and immigration in the fulfillment of skill
requirements? The full investigation lies outside the framework of this study, but some
relevant data have been noted. As noted, the rate of technological change and diffusion is
accelerated by workers with advanced interactive skills, skills which are highly dependent on
cultural context. This points to the value of training personnel already familiar with the
cultural context, as opposed to bringing in people with a lesser level of familiarity. However,
the potential economic arguments concerning immigration take in more elements than just its
role as a potential supplier of labour to meet immediate skill requirements.

Education and training policy to address inequities

Finally, government has a particular role in the provision of a general framework of
educational opportunity, and in compensation for the growing inequalities generated by
markets and technological competition. For example, we know that the market logic is such
that the people most likely to receive industry training are those who have already received
advanced levels of education. One of the tasks of government is to compensate for this by the
provision of training opportunities targeted to particular social groups. It is difficult to sustain
a universal approach to education and training when opportunities for work are distributed
in binary fashion. This is an old problem: throughout the world, the state provision of a
common framework of opportunity is over-determined by the vertical differentiation of
educational institutions, outcomes and individual participation, intersecting as it does with
the prior inequalities between different social groups.

This long-standing systemic tendency to reproductive social ranking in education is
exacerbated in a period of increased economic and social inequalities, coinciding with the
growing role of private costs and market forces (with their inevitable vertical effects) in
education itself (Marginson 1997b). This merely underlines the importance of the state’s role
as social corrective. If government fails to introduce an element of greater equality into the
distribution of opportunities, there is no other social or economic institution that can assume
the role. At the same time, in an environment where particular inequalities are if anything
greater than before, especially in association with regional factors and with unemployment,
there may be an increased need to support those who are notably disadvantaged. This
suggests that the optimum role of government encompasses two elements: a common
framework based on a universal entitlement to training, coupled with targeted support in
particular circumstances.

Most importantly, government needs to draw the growing elements of ‘contingent’ labour
into the policy mainstream. We know little about the levels of training of people who are
home-workers, or working with temping agencies, or contracting a series of temporary jobs.
Precisely because of the growing reliance on contingent labour, there are more than equity
issues involved here. The overall capacity of the future workforce is at stake, especially given
that some of the fastest-growing industries in communications and business services are also
among those with a higher than average reliance on contingent labour.
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VSHFLILF� LQGXVWU\� �SS�� ������ 86� ILUPV� UXQQLQJ� WHPSRUDU\� KHOS� DJHQFLHV� RIIHU� JHQHUDO
WUDLQLQJ�LQ�RIILFH�DQG�FRPSXWLQJ�VNLOOV�DW�QR�FRVW�WR�WKHLU�KLUHHV��S������6WXGLHV�VXJJHVW
WKDW�ZRUNHUV�LQ�WUDLQLQJ�SURJUDPV�PRVWO\�GR�QRW�SD\�IRU�WKH�FRVWV�E\�WDNLQJ�ORZHU�ZDJHV
�S������2QH�UHDVRQ�LV�WKH�µFRQWUDFWLQJ�GLIILFXOWLHV¶�EHWZHHQ�ILUP�DQG�ZRUNHU�ZKLFK�GHULYH
IURP� WKH� GLIILFXOW\� RI� GLVWLQJXLVKLQJ� WUDLQLQJ� WLPH� IURP� ZRUN� WLPH� ±� D� GLIILFXOW\
FRPSRXQGHG�E\�VRPH�ILUPV�ZKR�XVH�WUDLQHHV�LQ�UHJXODU�SURGXFWLRQ�DFWLYLWLHV��SS�������
1RWH� WKDW� WKLV�GLIILFXOW\�RI�PRQLWRULQJ� WUDLQLQJ�PD\�PHDQ� WKDW� VXEVLGLHV� DUH� UHODWLYHO\
LQHIIHFWLYH��S�������,Q�%HFNHU¶V�WKHRU\�WKH�GHJUHH�RI�ZDJH�FRPSUHVVLRQ�KDV�QR�LPSDFW�RQ
ILUP�VSRQVRUHG� WUDLQLQJ� EHFDXVH� ILUPV� GR� QRW� SD\� IRU� WUDLQLQJ� LQ� DQ\� FDVH� �S�����
+RZHYHU�� PRGHOV� EDVHG� RQ� QRQ�FRPSHWLWLYH� ODERXU� PDUNHWV�� SOXV� WKH� HPSLULFDO
HYLGHQFH�� VXJJHVW� WKDW� D� FRPSUHVVHG� VWUXFWXUH� RI� ZDJHV� HQFRXUDJHV� ILUPV� WR� SD\� IRU
VRPH��SHUKDSV�DOO��WUDLQLQJ�FRVW��WKH�PRUH�FRPSUHVVHG��WKH�KLJKHU�WKH�SURSRUWLRQ�WKH�ILUP
ZLOO�SD\��SS�����������7KLV�LV�EHFDXVH�ODERXU�PDUNHWV�DUH�QRQ�FRPSHWLWLYH�WR�WKH�GHJUHH
WKDW� ZDJHV� DUH� OHVV� WKDQ� ZRUNHUV¶� SURGXFWLYLW\� DQG� PXVW� LQFUHDVH� OHVV� VWHHSO\� ZKHQ
ZRUNHUV�EHFRPH�PRUH� VNLOOHG� �S������ >LH�� WKH� IDFW� WKDW� HPSOR\HH� DQG�HPSOR\HU�GR�QRW
PHHW� LQ� WKH� ODERXU� PDUNHW� RQ� HTXDO� WHUPV� LV� VXIILFLHQW� WR� YLRODWH� WKH� DVVXPSWLRQ� RI
SHUIHFW�PDUNHWV@�
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$QNHU�� 5LFKDUG� �������� µ7KHRULHV� RI� RFFXSDWLRQDO� VHJUHJDWLRQ� E\� VH[�� DQ
RYHUYLHZ¶��,QWHUQDWLRQDO�/DERXU�5HYLHZ�����������SS����������

2FFXSDWLRQDO�VHJUHJDWLRQ�E\�VH[�LV�H[WHQVLYH�DQG�SHUYDVLYH��µRQH�RI�WKH�PRVW�LPSRUWDQW
DQG�HQGXULQJ�DVSHFWV�RI�ODERXU�PDUNHWV�DURXQG�WKH�ZRUOG¶��S��������,W�LV�D�PDMRU�VRXUFH
RI� ULJLGLW\�� LQHIILFLHQF\� DQG� LQHTXLW\�� +XPDQ� FDSLWDO� WKHRU\� H[SODLQV� WKH
GLVDGYDQWDJHRXV�SRVLWLRQ�RI�ZRPHQ�LQ�WHUPV�RI�ORZHU�OHYHOV�RI�KXPDQ�FDSLWDO�UHODWLYH�WR
PHQ��/DERXU�PDUNHW�VHJPHQWDWLRQ�WKHRULHV�SRLQW�WR�DQ�LPSRUWDQW�DVSHFW�RI�WKH�ZRUNLQJV
RI� ODERXU� PDUNHWV�� +RZHYHU�� QHLWKHU� ERG\� RI� WKHRU\� H[SODLQV� ZK\� RFFXSDWLRQV� DUH
VHJUHJDWHG�E\�VH[�DQG�LQ�VXFK�D�PDQQHU�WKDW�ZRPHQ¶V�HDUQLQJ�DQG�SURPRWLRQ�SURVSHFWV
DUH� ZHDNHQHG�� (FRQRPLVWV� WHQG� WR� OHDYH� DVLGH� JHQGHU� VHJUHJDWLRQ� LQ� WKH� FKRLFH� RI
VFKRRO�VXEMHFWV��ZK\�KRXVHZRUN�DQG�FKLOG�UHDULQJ�DUH�DOPRVW�VROHO\�FHQWUHG�RQ�ZRPHQ�
ZK\� WKH� DELOLWLHV� RI� ZRPHQ� DUH� OHVV� ZHOO� YDOXHG�� ZK\� FHUWDLQ� RFFXSDWLRQV� DUH
SHUVLVWHQWO\� IHPDOH� LQ�FKDUDFWHU��ZK\�JHQGHU� VHJUHJDWLRQ� LQ� WKH� ODERXU�PDUNHW� SHUVLVWV
GHVSLWH� WKH�UHFHQW� LQFUHDVHV� LQ�ZRPHQ¶V�SDUWLFLSDWLRQ�LQ�ERWK�HGXFDWLRQ�DQG� WKH� ODERXU
PDUNHWV�� )HPLQLVW� DQG� JHQGHU� WKHRULHV� GR� DGGUHVV�PDQ\� RI� WKHVH� LVVXHV�� KRZHYHU� �S�
������$QNHU� JRHV� RQ� WR� GLVFXVV� JHQGHU� VWHUHRW\SLQJ� RI� HPSOR\PHQW� DQG� RI� SDUWLFXODU
RFFXSDWLRQV��WKH�DPELJXLWLHV�RI�µIOH[LEOH¶�SDUW�WLPH�ZRUN��JHQGHU�SD\�GLIIHUHQWLDOV��DQG
RWKHU�DVSHFWV�

$QWRQHOOL��&ULVWLDQR�DQG�0DUFKLRQDWWL��5REHUWR���������µ7HFKQRORJLFDO�DQG
RUJDQLVDWLRQDO�FKDQJH�LQ�D�SURFHVV�RI�LQGXVWULDO�UHMXYHQDWLRQ��WKH�FDVH�RI�WKH
,WDOLDQ� FRWWRQ� WH[WLOH� LQGXVWU\¶�� &DPEULGJH� -RXUQDO� RI� (FRQRPLFV�� ���
SS�������

)DFLQJ�QHZ�FRQVWUDLQWV��HQWUHSUHQHXUV�PXVW�FRQIURQW�WKRVH�FRQVWUDLQWV�LQQRYDWLYHO\��,W�LV
QRW� HQRXJK� WR� PDNH� WKH� ULJKW� GHFLVLRQV� WDNLQJ� WKRVH� FRQVWUDLQWV� DV� JLYHQ�� ,QGXVWULDO
PRGHUQLVDWLRQ� LV� DERXW� DGMXVWPHQW� LQ� WKH� IDFH� RI� FRQVWUDLQWV�� µ:KHQ� WKH� FKDQJHV
UHTXLUHG� DUH� UDGLFDO� DQG� QRQ�KRPRJHQRXV� WR� WKH� KLVWRULFDO� SDWWHUQ� RI� EHKDYLRXU� RI
SRWHQWLDO� DGRSWHUV�� FXPXODWLYH� REVWDFOHV� WR� FKDQJH� DULVH�� 7KH� VHDUFK� IRU� DQ� HIILFLHQW
RUJDQLVDWLRQ� IDLOV� DQG� WKH� ILUPV� ORVH� LQQRYDWLYH� HQHUJ\� �S�� �����7KLV� VXJJHVWV� JURXQGV
IRU� LQWHUYHQWLRQ�� 7KH� DXWKRUV� H[DPLQH� WKH� LQWHUDFWLRQ� EHWZHHQ� WHFKQRORJLFDO� DQG
RUJDQLVDWLRQDO�FKDQJH�LQ�WKH�,WDOLDQ�FRWWRQ�LQGXVWU\��7KH�LQGXVWU\�ZDV�D�ZRUOG�OHDGHU�LQ
WHFKQRORJLFDO� LQQRYDWLRQ� LQ� WKH� ����V� DQG� HDUO\� ����V� EXW� ORVW� JURXQG� LQ� WKH� ����V�
7KH\�GLVFXVV�IDFWRUV� WKDW�KDYH�UHWDUGHG�WKH�GLIIXVLRQ�RI�QHZ�LQIRUPDWLRQ�WHFKQRORJLHV�
GUDZLQJ�RXW�LPSOLFDWLRQV�IRU�LQGXVWU\�SROLF\��ZLWK�VRPH�UHIHUHQFHV�WR�WUDLQLQJ�

7KH�W\SLFDO�VWUXFWXUH�RI�,WDOLDQ�ILUPV�LQ�WKH�WH[WLOH�LQGXVWU\�ZDV�IXQFWLRQDO�LQ�WHUPV
RI�WKH�GHPDQGV�RI�����V�DQG�HDUO\�����V��,Q�WKLV�SHULRG�WKH�LQGXVWU\¶V�SURGXFWLYLW\�JUHZ
UHPDUNDEO\�DQG�RXWVWULSSHG�WKH�UHVW�RI�(XURSH��7KHUH�ZHUH�WZR�GHFDGHV�RI�LQWHUORFNLQJ
WHFKQLFDO�LQQRYDWLRQV��FRXSOHG�ZLWK�ERWK�D�UHGXFWLRQ�LQ�WKH�QXPEHU�RI�ILUPV�DQG�D�VKLIW
LQ�IDYRXU�RI�VPDOOHU�VFDOH�ILUPV��6PDOOHU�ILUPV�ZHUH�EHWWHU�DEOH�WR�EHDU�WKH�FRVWV�RI�QHZ
WHFKQRORJ\�SURPRWLQJ�D�WHQGHQF\�WR�VSHFLDOLVH�LQ�HLWKHU�VSLQQLQJ��ZHDYLQJ�RU�ILQLVKLQJ�
µ7KH�UHSUHVHQWDWLYH�ILUP�EHFDPH�WKH�VPDOO��VSHFLDOLVHG��PRGHUQ�ILUP��XVHG�WR�RSHUDWLQJ
VXFFHVVIXOO\� LQ� D� KLJKO\� FRPSHWLWLYH� LQWHUQDWLRQDO� HQYLURQPHQW� E\� H[SORLWLQJ� LWV
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IOH[LELOLW\� DQG� LWV� DELOLW\� WR� LQQRYDWH� UHDGLO\¶�� DQG� OHG� E\� VWURQJ� HQWUHSUHQHXUV� DEOH� WR
PRYH�TXLFNO\�WR�FUHDWH�FRPSHWLWLYH�DGYDQWDJH��µSHUPLWWLQJ�D�UDSLG�DQG�IXOO�H[SORLWDWLRQ
RI� WKH� WHFKQRORJLFDO� LQQRYDWLRQV�ZKLFK� DFFRPSDQLHG� WKH� VXFFHVV� RI� WKH� ,WDOLDQ� FRWWRQ
LQGXVWU\�LQ�ZRUOG�PDUNHWV¶��S������+HUH� WKH� LQWHUDFWLRQ�EHWZHHQ�PDFKLQH�VXSSOLHUV�DQG
FRWWRQ�SURGXFHUV�ZDV�LPSRUWDQW�

,Q�WKH�VHFRQG�KDOI�RI�WKH�����V�WKH�,WDOLDQ�LQGXVWU\�EHFDPH�OHVV�FRPSHWLWLYH��$IWHU
����� WRWDO� SURGXFWLRQ�GHFOLQHG� DQG� WKH� SDFH� RI� WHFKQLFDO� FKDQJH� VORZHG�RYHUDOO�� 7KLV
SHULRG�ZDV� FKDUDFWHULVHG� E\� WKH� LQWURGXFWLRQ� RI� QHZ� LQIRUPDWLRQ� WHFKQRORJLHV� �1,7V�
ZKLFK� ZKHQ� DVVRFLDWHG� ZLWK� QHZ� RUJDQLVDWLRQDO� VWUXFWXUHV�� QHZ� VNLOOV� DQG� QHZ
LQWHUPHGLDWH� LQSXWV�� SURYLGHG� YHU\� FRQVLGHUDEOH� VFRSH� IRU� SURGXFWLYLW\� LPSURYHPHQWV
DFURVV� WKH� SURGXFWLRQ�UHDOLVDWLRQ� FKDLQ��$QWRQHOOL� DQG�0DUFKLRQDWWL� QRWH� LQ� D� IRRWQRWH
WKDW�

)LUPV� WKDW� KDYH� EHHQ� DEOH� WR� DGRSW� LQIRUPDWLRQ� WHFKQRORJLHV�� DV� D� SURFHVV
LQQRYDWLRQ�� DQG� WR� LPSOHPHQW� WKHP� RUJDQLVDWLRQDOO\�� KDYH� FOHDU� DGYDQWDJHV� LQ
WHUPV�RI�� �D�� LQFUHDVHG�DFFHVV� WR�PXOWLVRXUFLQJ�� �E��JOREDO�VFRSH�RI�SURFXUHPHQW�
�F��UHGXFWLRQ�RI�VWRFNV�RI�LQSXWV���G��UHGXFWLRQ�RI�SDSHU�ZRUN���H��EHWWHU�FRQWURO�RI
TXDOLW\�VWDQGDUGV���I��UHGXFWLRQ�RI�OLWLJDWLRQ�DQG�QHJRWLDWLQJ�FRVWV���J��UHGXFWLRQ�RI
PLQLPXP� HIILFLHQW� VL]H� RI� SURGXFWLRQ� ORWV�� �K�� IRRWORRVH� ORFDWLRQ� RI� SODQW�� �L�
HQKDQFHG� FXVWRPLVDWLRQ� RI� SURGXFWLRQ�� �O�� LQFUHDVHG� XVH� RI� VXE�FRQWUDFWLQJ
UHODWLRQV���P��LQFUHDVHG�VFRSH�IRU�FRRSHUDWLRQ�DPRQJ�GLIIHUHQW�ILUPV���Q��LQFUHDVHG
FRRUGLQDWLRQ� EHWZHHQ�5	'�� SURGXFWLRQ� DQG�PDUNHWLQJ�� �R�� UHGXFWLRQ� LQ� GHOLYHU\
ODJV���S��UHGXFWLRQ�RI�VWRFNV�RI�ILQDO�SURGXFWV���T��UHGXFWLRQ�RI�LQYRLFLQJ�ODJV���U��
LQFUHDVHG� SURGXFW� GLIIHUHQWLDWLRQ�� �V�� LQFUHDVHG� FRQWURO� RI� PDUNHW� QLFKHV�� �W�
HQKDQFHG�LQQRYDWLRQ�FDSDFLW\�EDVHG�RQ�XVHU�SURGXFHU�UHODWLRQV���X��UHGXFHG�SULFH�
HODVWLFLW\�IRU�WKHLU�SURGXFWV���Y��LQFUHDVHG�PDUN�XSV��S�������>7KHUH�LV�QR��M�@

+RZHYHU�� WKHVH�GHSHQGHG�RQ�D�KLJK�OHYHO�RI�FRPSOHPHQWDULW\�EHWZHHQ�FKDQJHV� LQ
WKH�GLIIHUHQW�SDUWV�RI�WKH�WHFKQLFDO�DQG�RUJDQLVDWLRQDO�V\VWHPV��DQG�WKHLU�LQWHUIDFH�

:KHQ� D� FRPSOH[� QHZ� WHFKQRORJLFDO� V\VWHP� HPHUJHV�� D� FXPXODWLYH� SURFHVV� RI
JURZWK� LV� OLNHO\� WR� WDNH� SODFH� DORQJ�ZLWK� WKH� LQWURGXFWLRQ� RI� QHZ� FRPSOHPHQWDU\
LQQRYDWLRQV�� LQ� SURGXFWV�� SURFHVVHV� DQG� RUJDQLVDWLRQV�� VR� WKDW� WKHLU� HIIHFW� RQ
RYHUDOO� SURGXFWLYLW\� OHYHOV� EHFRPHV� DSSDUHQW� RQO\� ZLWK� VLJQLILFDQW� GHOD\V�
&RPSOHPHQWDULW\� UHTXLUHPHQWV� EHWZHHQ� LQQRYDWLRQV� DUH� NH\� IDFWRUV� IRU� DVVHVVLQJ
WKH�RYHUDOO� OHYHOV�RI�SURGXFWLYLW\�JHQHUDWHG�E\� WKH�DGRSWLRQ�RI� HDFK� WHFKQRORJLFDO
LQQRYDWLRQ�� 2QO\� ZKHQ� WKH� DSSURSULDWH� PL[� RI� FRPSOHPHQWDU\� LQQRYDWLRQV� LV
DYDLODEOH� FDQ� WKH� IXOO� HIIHFWV� LQ� WHUPV� RI� SURGXFWLYLW\� JURZWK� EH� DFKLHYHG�
,QIRUPDWLRQ� WHFKQRORJLHV� KDYH� JHQHUDOO\� YHU\� KLJK� UHTXLUHPHQWV� LQ� WHUPV� RI
LQWHUUHODWHGQHVV�DQG�FRPSOHPHQWDULW\�DQG�DUH�FRQVHTXHQWO\� OLNHO\� WR�GLVSOD\� WKHLU
HIIHFWV�IXOO\�RQO\�ZKHQ�WKH�IXOO�VHW�RI�FRPSOHPHQWDU\�DQG�LQWHUUHODWHG�RUJDQLVDWLRQDO
DQG�SURGXFWLRQ�FKDQJHV�KDYH�EHHQ�PDGH��S������

7KH� LQWURGXFWLRQ� RI� 1,7V� PXVW� EH� SDUDOOHOHG� E\� WKH� DFKLHYHPHQW� RI� FORVHU
LQWHUDFWLRQ�EHWZHHQ�SURGXFWLRQ��PDUNHWLQJ�� ILQDQFH�DQG�VWUDWHJLF�GHFLVLRQ�PDNLQJ��DQG
KLJKHU� OHYHOV�RI� YHUWLFDO� LQWHJUDWLRQ� DQG� SURGXFW� GLYHUVLILFDWLRQ��'DWD� FROOHFWHG� E\� WKH
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DXWKRUV� LQGLFDWH� WKDW� LQ� WKH� ,WDOLDQ� FRWWRQ� LQGXVWU\� WKH� 1,7V� UDGLFDOO\� PRGLILHG� WKH
VHTXHQFH�RI�WKH�YDULRXV�SURGXFWLRQ�SKDVHV��WKH�OHQJWK�RI�WKH�SURGXFWLYH�SURFHVV��DQG�WKH
YROXPH� DQG� WLPH� UHODWLRQVKLS� EHWZHHQ� VWRFNV� DQG� JRRGV� VROG�� PRGLI\LQJ� µWKH
FRPSRVLWLRQ� RI� HFRQRPLHV� RI� VFDOH� DW� EDWFK�� GHSDUWPHQW� DQG� SODQW� OHYHOV¶�� 0DUNHW
UHODWLRQV� ZHUH� VWUHQJWKHQHG� E\� HOHFWURQLF� FRPPXQLFDWLRQV�� µDQG� EXUHDXFUDWLF
FRRUGLQDWLRQ�FRXOG�EH� UHSODFHG�E\�D�PL[�RI�FRRSHUDWLYH� UHODWLRQVKLSV� LPSOHPHQWHG�E\
RQ�OLQH� FRPPXQLFDWLRQ� V\VWHPV¶� �SS�� �������� )RU� WKHVH� ILUPV� WKH� DGRSWLRQ� RI� 1,7V
HQDEOH�LQWHUQDWLRQDO�QHWZRUNLQJ�RI�KHDGTXDUWHUV��SODQWV��PDUNHWLQJ�DQG�ZKHUH�UHOHYDQW�
VXE�FRQWUDFWRUV��7KH�,WDOLDQ�FRWWRQ�LQGXVWU\�KDV�QRZ�VSOLW�EHWZHHQ�RQ�RQH�KDQG�VL[�ODUJH
PXOWLQDWLRQDOV��ZLWK�PRELOH�SODQWV��KLJK�YHUWLFDO�LQWHJUDWLRQ�DQG�SURGXFW�GLYHUVLILFDWLRQ��
KLJKO\�VXFFHVVIXO�LQ�WKHLU�HDUO\�DGRSWLRQ�RI�1,7V���DQG�PDQ\�VPDOO�DQG�VSHFLDOLVHG�ILUPV
ORFDWHG�PRVWO\�LQ�1RUWKHUQ�,WDO\�DQG�VORZ�WR�DGRSW�1,7�EDVHG�WHFKQLTXHV��7KHUH�LV�VRPH
VXE�FRQWUDFWLQJ�IURP�ODUJH�WR�VPDOO�FRPSDQLHV��IDFLOLWDWHG�E\�1,7V��µ2XU�K\SRWKHVLV� LV
WKDW� WKH� HIIHFWLYH� DGRSWLRQ� RI� FRPSOH[� WHFKQRORJLHV� VXFK� DV� 1,7� UHTXLUHV� DQ
RUJDQLVDWLRQDO� VWUXFWXUH�GLIIHUHQW� IURP� WKH� H[LVWLQJ�RQH�� ILUPV�QHHG� WR�EH� ODUJHU��PRUH
YHUWLFDOO\� LQWHJUDWHG�� DQG� UXQ� E\� SURIHVVLRQDO� PDQDJHUV¶�� 2QO\� µODUJH� PDQDJHULDO
RUJDQLVDWLRQV¶�FDQ�EHDU� WKH�FRVWV�RI�µWKH�FRPSOH[�RUJDQLVDWLRQDO�FKDQJHV�QHFHVVDU\¶� WR
H[SORLW� WKH�1,7V¶�KXJH� VFRSH� IRU� SURGXFWLYLW\� LPSURYHPHQWV�� DQG�ZHDU� WKH� SURORQJHG
GHOD\V�EHIRUH�WKH�EHQHILWV�DSSHDU��S�������)LUP�VL]H�LV�QRW�WKH�RQO\�IDFWRU��7KH�GLIIXVLRQ
RI�WKH�QHZ�WHFKQRORJLHV�LV�DOVR�µVWURQJO\�LQIOXHQFHG�E\�WKH�OHDUQLQJ�RSSRUWXQLWLHV�ZKLFK
PDNH�LW�SRVVLEOH�WR�DFTXLUH�VSHFLILF�VNLOOV�DQG�FRQVHTXHQWO\�WR�HODERUDWH�QHZ�SURFHGXUHV
DQG�QHZ�RUJDQLVDWLRQV�ERWK�DPRQJ�DQG�ZLWKLQ�ILUPV¶��S������

µ$Q�LQGXVWULDO�SROLF\�DLPHG�DW�IDYRXULQJ�WKH�GLIIXVLRQ�RI�DOO�WKH�FRPSRQHQWV�RI�WKH
QHZ� HPHUJLQJ� WHFKQRORJLFDO� V\VWHP� PLJKW� JHQHUDWH� VLJQLILFDQW� HIIHFWV� ERWK� GLUHFWO\
XSRQ� WKH� UHFLSLHQWV�RI� VXFK�D�SROLF\� WKDW� DUH�SRWHQWLDO� ODWH�DGRSWHUV��PDLQO\� VPDOO� DQG
PHGLXP�VL]HG� ILUPV�� DQG� LQGLUHFWO\� XSRQ� WKH�ZKROH� V\VWHP�EHFDXVH� RI� WKH� H[WHUQDOLW\
HIIHFWV� VSLOOLQJ� RYHU� WR� RWKHU� ILUPV� YLD� WKH� LQFUHDVHG� OHYHOV� RI� QHWZRUNLQJ� EHWZHHQ
FRPSOHPHQWDU\� DQG� LQWHUUHODWHG� DFWLYLWLHV� EDVHG� XSRQ� WKH� VDPH� WHFKQRORJLFDO� V\VWHP¶
�SS����������$Q�LQGXVWU\�SROLF\�DLPHG�DW�HQKDQFLQJ�WKH�GLIIXVLRQ�RI�WKH�FRPSRQHQWV�RI
WKH� HPHUJLQJ� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQV� WHFKQRORJ\� V\VWHP� FRXOG� LQFRUSRUDWH�
WKH� HYDSRUDWLRQ� RI� VXSHU�SURILWV� GHULYHG� IURP� LQIRUPDWLRQ�FRPPXQLFDWLRQV� IXQFWLRQV�
WDUJHWHG� 1,7� LQYHVWPHQW� LQ� WUDGLWLRQDO� ILUPV�� WKH� VSHHGLQJ� RI� QHWZRUNLQJ� EHWZHHQ
ZHDNHU� EUDQFKHV� RI� LQGXVWU\�� DQG� WKH� LQIRUPDWLRQ�FRPPXQLFDWLRQV� LQGXVWULHV�
FRPPXQLFDWLRQV�VWDQGDUGV��DQG�µD�WUDLQLQJ�SROLF\�DEOH�WR�VXSSO\�WKH�PDUNHWV�ZLWK�KLJK
OHYHOV�RI�VNLOOHG�PDQSRZHU�WKDW�VSHHGV�XS�WKH�DGRSWLRQ�ZLWKLQ�VPDOO�DQG�PHGLXP�VL]HG
ILUPV��HVSHFLDOO\�LQ�EDFNZDUG�UHJLRQV�DQG�WUDGLWLRQDO�LQGXVWULHV¶��S������

$UFKLEXJL�� 'DQLHOH� DQG� 0LFKLH�� -RQDWKRQ� �������� µ7HFKQRORJ\� DQG
LQQRYDWLRQ��DQ�LQWURGXFWLRQ¶��&DPEULGJH�-RXUQDO�RI�(FRQRPLFV������SS������

7KH�DUWLFOH�LQWURGXFHV�D�VSHFLDO� LVVXH�RI� WKH�MRXUQDO�RQ�WKH�HFRQRPLFV�RI� WHFKQRORJLFDO
FKDQJH��>6HYHUDO�DUWLFOHV�IURP�WKDW�VSHFLDO�LVVXH�DUH�LQFOXGHG�LQ�WKLV�ELEOLRJUDSK\�@�7KH\
PDNH� WKH� SRLQW� WKDW� QDWLRQ�VSHFLILF� IDFWRUV� DUH� LPSRUWDQW� LQ� SURPRWLQJ� WHFKQRORJLFDO
FKDQJH�
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7HFKQRORJ\� LV� QRW� HDVLO\� WUDQVIHUDEOH� DFURVV� FRXQWULHV� EXW�� RQ� WKH� FRQWUDU\�� LV
FRXQWU\�VSHFLILF�DQG�URRWHG�LQ�VNLOOV��FDSDELOLWLHV�DQG�NQRZOHGJH�ZKLFK�LQ�WXUQ�DUH
DFFXPXODWHG� WKURXJK� WLPH�� 1DWLRQV� GLIIHU� QRW� RQO\� LQ� WKH� TXDQWLW\� RI� LQQRYDWLRQV
LQWURGXFHG��EXW�DOVR�LQ�WKH�PHWKRGV�E\�ZKLFK�WKHVH�LQQRYDWLRQV�DUH�DGRSWHG�DQG�LQ
WKHLU�VHFWRUDO�FRPSRVLWLRQ��S�����

$XHUEDFK�� 3DXO� �������&RPSHWLWLRQ�� WKH� HFRQRPLFV� RI� LQGXVWULDO� FKDQJH�
%DVLO�%ODFNZHOO��2[IRUG�

>7KLV� LV� DQ� LPSRUWDQW� VWXG\�� ZLWK� VLJQLILFDQW� LQVLJKWV� �� DEVHQW� IURP� RWKHU� VWXGLHV� �
FRQFHUQLQJ�WKH�ZRUNLQJV�RI�FRPSHWLWLRQ�DQG�WKH�UHODWLRQV�EHWZHHQ�WHFKQRORJLFDO�FKDQJH�
FRPSHWLWLRQ�� LQGXVWU\� RUJDQLVDWLRQ� DQG� JRYHUQPHQW� UHJXODWLRQ�� $FFRUGLQJO\� LW� LV
VXPPDULVHG�DW�PRUH�WKDQ�WKH�XVXDO�OHQJWK�@

7KH� DXWKRU¶V� DSSURDFK� µSXWV� FHQWUDO� HPSKDVLV� RQ� FKDQJHV� WKURXJK� WLPH� LQ� WKH
FRQVFLRXVQHVV�DQG�IDFLOLW\�RI�HFRQRPLF�DFWRUV�DQG�KRZ�WKHVH�FKDQJHV�FKDQJH� WKH�YHU\
HQYLURQPHQW�LQ�ZKLFK�HFRQRPLF�DFWRUV�IXQFWLRQ¶��S������1RUPDWLYH�LVVXHV�DUH�H[FOXGHG
µLQ�RUGHU�WR�UHIUDLQ�IURP�WKH�FRPPRQ�WHQGHQF\�WR� WUHDW� WKHP�DV�DQ�DIWHUWKRXJKW�DQG�WR
DYRLG�HQWDQJOHPHQWV�DQG�FRQIXVLRQV�ZLWK�WKH�LVVXHV�DW�KDQG¶��S������7KH�DXWKRU�IRFXVHV
RQ� XQGHUVWDQGLQJ� DQG� H[SODQDWLRQ� RI� FRQFUHWH� KLVWRULFDO� FKDQJHV�� µ7KH� GRPDLQ� RI
DSSOLFDELOLW\�RI�HFRQRPLF�WKHRU\�KDV�EHFRPH�PHWKRGRORJLFDOO\�XQFRQVWUDLQHG��ERWK�ZLWK
UHJDUG�WR�KLVWRULFDO�WLPH�DQG�WR�VRFLDO�FRQWH[W¶��S������,I�WKHRU\�FDQQRW�DFW�µDV�DQ�HQJLQH
RI�SUHGLFWLRQ¶�LW�PLJKW�DW�OHDVW�SRLQW�LQ�WKH�ULJKW�GLUHFWLRQ�µDQG�RIIHU�XV�DW�OHDVW�H[�SRVW�D
PHFKDQLVP�IRU�XQGHUVWDQGLQJ�ZKDW�KDV�WDNHQ�SODFH�DURXQG�XV¶��S�����

7KH�ZLGHVSUHDG�SHUVSHFWLYH�IURP�WKH�SHUVSHFWLYH�RI�PDLQVWUHDP�HFRQRPLFV�LV� WKDW
µD�ORQJ�WHUP�GRZQZDUG�WUHQG�LQ�FRPSHWLWLYHQHVV�KDV�WDNHQ�SODFH¶��7KLV�LV�EDVHG�RQ�WKH
WHQGHQF\�RI�EXVLQHVV�FRQFHQWUDWLRQ�WR�LQFUHDVH�ZLWKLQ�QDWLRQDO�HFRQRPLHV��%XW�µIURP�D
G\QDPLF�� KLVWRULFDO� SHUVSHFWLYH¶� ZKDW� KDV� KDSSHQHG� LV� WKDW� FRPSHWLWLRQ� KDV� EHHQ
XQLYHUVDOLVLQJ�DQG�WKLV�FDQ�EH�XQGHUVWRRG�DV�DQ�XSZDUG�WUHQG�LQ�FRPSHWLWLYHQHVV�

&DSLWDOLVWV� KDYH� SURJUHVVLYHO\� EHFRPH� PRUH� µFDSLWDOLVWLF¶� �� EXVLQHVVPHQ� DQG
ZRPHQ� HYHU� PRUH� EXVLQHVV� OLNH�� NQRZOHGJHDEOH� DQG� WHFKQLFDOO\� SURILFLHQW�� PRUH
IOH[LEOH� LQ� WKHLU� DFWLRQV�� PRUH� UDSLG� DQG� HIILFDFLRXV� LQ� UHVSRQVH� WR� SURILWDEOH
RSSRUWXQLWLHV� DQG� OHVV� QDUURZ� DQG� ORFDOLVHG� LQ� WKHLU� FRQFHUQV�� 7KHVH� FKDQJHV� LQ
EHKDYLRXU� �WKHPVHOYHV� HQJHQGHUHG� E\� HQYLURQPHQWDO� HYROXWLRQ�� KDYH� FDXVHG� WKH
IXQFWLRQDO� VSKHUH� RI� FRPSHWLWLYH� DFWLYLW\� �WKH� UHOHYDQW� µPDUNHWV¶�� WR� H[SDQG� RYHU
WLPH�� )XUWKHUPRUH�� WKHVH� VNLOOV� DQG� KDELWV� RI�PLQG�� RQFH� FRQVLGHUHG� VR� UDUH� DQG
P\VWHULRXV�KDYH�EHFRPH�DQG�DUH�EHFRPLQJ�PRUH�ZLGHVSUHDG�DQG�DYDLODEOH�� ERWK
ZLWKLQ�QDWLRQDO�HFRQRPLHV�DQG�ZRUOGZLGH��S�����

2UWKRGR[�WKHRU\�DVVXPHV�WKH�HIIHFWV�RI�VRFLDO�IDFWRUV�RQ�LQGLYLGXDO�SUHIHUHQFHV�DUH
FRQVWDQW�RYHU� WLPH�� µ$�FHQWUDO� IRFXV� LQ� WKLV�ERRN� LV�RQ�KLVWRULFDO� HYROXWLRQ��ZKHUH� WKH
PXWXDO�LQWHUDFWLRQ�RI�WKH�³SUHIHUHQFHV´�DQG�³HQGRZPHQWV´�RI� LQGLYLGXDOV�ZLWK�VRFLHWDO
IDFWRUV� LV� WKH� HVVHQFH� RI� WKH� SURFHVV�� VR� WKDW� WKH� SUHVXPSWLRQ� RI� VXFK� D� VLPSOH
UHODWLRQVKLS�LV�EODWDQWO\�LQDSSURSULDWH¶��S�������7KH�QHR�FODVVLFDO�YLHZ�LV�D�VWDWLF�YLHZ�RI
FRPSHWLWLRQ��µ7KH�IRUP�RI�WKH�EHKDYLRXUDO�UHVSRQVH�LV�SDVVLYH��PHFKDQLVWLF�DQG�XWWHUO\
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SUHGLFWDEOH¶��,W�LV�DVVXPHG�WKDW�PDUNHW�VWUXFWXUH�GHWHUPLQHV�EXVLQHVV�EHKDYLRXU�LQ�D�RQH
ZD\�UHODWLRQVKLS��S�������\HW�DV�RQH�HFRQRPLF�KLVWRULDQ�QRWHV�LQ�UHODWLRQ�WR�WKH�86�SDSHU
LQGXVWU\�DW�WKH�WXUQ�RI�WKH�FHQWXU\�µLW�ZDV�WKH�ILUPV¶�SUHGLVSRVLWLRQ�WR�UHVWULFW�RXWSXW�DQG
VXSSRUW�SULFHV�WKDW�KDG�PDGH�FROOXVLRQ�VR�VXFFHVVIXO�LQ�WKH�SDVW��QRW�WKH�UHYHUVH¶��S������

7KH�OLWHUDWXUH�RQ�HQWU\�GLG�QRW�EHJLQ�WR�HPHUJH�XQWLO�WKH�PLG�����V��+RZHYHU��WKHUH
LV� QRZ� JUHDWHU� HPSKDVLV� RQ� WKH� VXIILFLHQF\� RI� IUHH� HQWU\�� QRW� MXVW� FRQFHQWUDWLRQ�� 7KH
RUWKRGR[� DSSURDFK� VHHPV� WR� UHO\� RQ� D� PL[� RI� PRGHOV� RI� SHUIHFW� FRPSHWLWLRQ� DQG
PRQRSRO\�� VR� WKDW� WKH� XVH� RI� µVPDOO� JURXS¶� ROLJRSRO\� WKHRU\� DQG� µODUJH� JURXS
PRQRSROLVWLF� FRPSHWLWLRQ¶� KDV� IDOOHQ� DZD\� �S�� ����� 7KHUH� LV� DOVR� D� NH\� SUREOHP� IRU
RUWKRGR[\� LQ� WKH�GHILQLWLRQ�DQG�ERXQGDULHV�RI�PDUNHWV� �� µLQ� WKH�DEVHQFH�RI� D� FRKHUHQW
PHWKRG�IRU�GHOLQHDWLQJ�PDUNHWV��OLWWOH�UHPDLQV�RI�WKH�RUWKRGR[�DSSURDFK�WR�FRPSHWLWLRQ¶
�S�� ����� 7KH� RUWKRGR[� DSSURDFK� DVVXPHV� SURGXFHUV� NQRZ� ZKDW� LV� WKH� ORZHVW� FRVW� DW
ZKLFK� WKH� FRPPRGLW\� FDQ� EH� SURGXFHG�� EXW� WKLV� FDQ� RQO\� EH� GLVFRYHUHG� WKURXJK� WKH
SURFHVV�RI�FRPSHWLWLRQ� LWVHOI� �SS����������+D\HN�QRWHG� WKDW� LQIRUPDWLRQ�ZDV� LPSHUIHFW
�S�������)XUWKHU�

,W� LV� LPSRVVLEOH� WR� VSHFLI\� DQ� H[RJHQRXV� µPDUNHW¶� ZKLFK� H[LVWV� DV� D� µVWUXFWXUDO¶
FRQVWUDLQW�XSRQ�FRPSHWLWLYH�DFWLYLW\�� VLQFH� LW� LV� WKH�YHU\�QDWXUH�RI�HQWUHSUHQHXULDO
DFWLYLW\�WR�EUHDN�GRZQ�DQG�PDNH�LUUHOHYDQW�DQ\�VXFK�HQFXPEUDQFHV��WR�FUHDWH�QHZ
µPDUNHWV¶� DQG� VWUHWFK� ROG� RQHV� DV� SDUW� RI� WKHLU� FUHDWLYH� DFWLYLW\� DQG� SURFHVV� RI
GLVFRYHU\��S������

µ,Q� WKH� FRQWH[W� RI� RUWKRGR[� WKHRU\�� PDUNHW� GHOLQHDWLRQ� PXVW� EH� VSHFLILHG
LQGHSHQGHQWO\�RI�WKH�EHKDYLRXU�RI�SDUWLFLSDQWV�LQ�WKDW�PDUNHW��%HFDXVH�RI�WKH�QHFHVVDU\
LQWHUDFWLRQ�EHWZHHQ�VWUXFWXUH�DQG�EHKDYLRXU�LQ�WKH�JHQHUDWLRQ�RI�PDUNHW�ERXQGDULHV�VXFK
D� WDVN� LV� LQ� IDFW� LPSRVVLEOH¶� �SS�� ��������0DUNHWV� DUH� VKDSHG� E\� DQG� FKDQJH�ZLWK� WKH
SDUWLFLSDQWV�VR�WKDW�PDUNHW�VWUXFWXUH�FDQQRW�EH�UHDG�DV�GHWHUPLQLQJ�FRQGXFW��S�������µ7KH
EHKDYLRXU�RI�SDUWLFLSDQWV� LQ�D�PDUNHW�FDQ�QHYHU�EH�GHWHUPLQHG�H[FOXVLYHO\�E\� D� VHW�RI
PDUNHW�SDUDPHWHUV�ZKLFK�DUH�H[RJHQRXV�WR�WKLV�EHKDYLRXU¶��S�������,Q�SUDFWLFDO�HPSLULFDO
ZRUN��FDVH�VWXG\�UHVHDUFK�LQYDULDEO\�WDNHV�LQWR�DFFRXQW�WKH�EHKDYLRXU�RI�SDUWLFLSDQWV�LQ
GUDZLQJ� LQGXVWU\�ERXQGDULHV� DV� LI� WKHVH�ERXQGDULHV� DUH�QRW� WR�EH� WRWDOO\� DUELWUDU\� �SS�
�����'HWHUPLQLQJ�µWKH� IXQFWLRQDO�VSKHUH�RI�FRPSHWLWLYH�DFWLYLW\¶� UHTXLUHV� WKDW�VWUXFWXUH
DQG�EHKDYLRXU� DUH�ERWK� WDNHQ� LQWR� DFFRXQW� �S�� �����0DUNHWV� FDQQRW�EH�XQDPELJXRXVO\
GHPDUFDWHG� IURP� HDFK� RWKHU� QRU� DUH� WKHUH� FULWHULD� IRU� GHOLQHDWLRQ� DOZD\V� FRQVLVWHQW
EHWZHHQ�PDUNHWV�DQG�RYHU�WLPH��S�������µ$�GHILQLWLYH�VROXWLRQ�WR�WKH�SUREOHP�RI�PDUNHW
GHOLQHDWLRQ� LV� QRW� WR� EH� IRXQG�� EHFDXVH� D� PDUNHW� LV� QRW� D� ³WKLQJ´�� EXW� D� EHKDYLRXUDO
UHODWLRQ¶��S������

+LVWRULFDO�FRPSDULVRQV�RI�PDUNHW�FRQFHQWUDWLRQ�RYHU�WLPH�LQFXU�µWKH�FRQWUDGLFWLRQV
HQFRXQWHUHG�LQ�WU\LQJ�WR�ILW�WHFKQRORJLFDO�FRPSDULVRQV�DQG�WKH�FUHDWLRQ�RI�QHZ�SURGXFWV
��WKH�YHU\�VWXII�RI�FRPSHWLWLYHQHVV���LQWR�D�ULJLG�FRUVHW�RI�SUH�GHWHUPLQHG�FDWHJRULHV¶��S�
�����7HFKQRORJLFDO�FRQGLWLRQV�DUH�QRW�JLYHQ�EXW�FDQ�EH�WUDQVIRUPHG�E\�HQWUHSUHQHXULDO
GLVFRYHU\�LQ�WKH�DFW�RI�FRPSHWLQJ��S�������7KH�FRQFHSWV�RI�µPDUNHW¶�DQG�µLQGXVWU\¶�DUH�VR
SUREOHPDWLF�WKDW�LW�LV�EHWWHU�WR�UHOHJDWH�WKHP�WR�D�PRUH�VHFRQGDU\�UROH�LQ�WKH�DQDO\VLV��S�
�����µ7KH�ILUP�UDWKHU�WKDQ�WKH�LQGXVWU\�LV�WKH�XQLW�DURXQG�ZKLFK�WKH�FRPSHWLWLYH�SURFHVV
VKRXOG�EH�FRQFHSWXDOLVHG¶��S�������7KH�ILUP�VKRXOG�EH�WUHDWHG�DV�WKH�µPRYLQJ�IRUFH¶��,W�LV
WKDW�ZKLFK�FDQ�EH�GHOLQHDWHG� IURP�RWKHU� HQWLWLHV��7KH� ILUP� �DV� WKH�EHKDYLRXUDO� VXEMHFW
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WKDW�LV�DOVR�WKH�REMHFW�RI�DQDO\VLV��FDQ�EH�XVHG�WR�PHDVXUH�FRPSHWLWLYHQHVV��µ7KH�JUHDWHU
WKH�VSHHG��IUHHGRP�DQG�HIILFDF\�ZLWK�ZKLFK�ILUPV�SXUVXH�SURMHFWV� LQ�GLIIHUHQW�VSKHUHV�
WKH�PRUH� FRPSHWLWLYH� WKH� HFRQRP\¶� �S�� ����� 7KH� ILUP� GRHV� QRW� VLPSO\� DFW� DV� SDVVLYH
UHVSRQGHQWV� WR� WKH� µRXWVLGH¶� HQYLURQPHQW� EXW� µWR� D� JUHDW� H[WHQW�� LW� FUHDWHV� LWV� RZQ
³HQYLURQPHQW´� �� WKH�QXPEHU�RI� VSKHUHV� LQ�ZKLFK� LW� FKRRVHV� WR�RSHUDWH�� HWF��� IURP� WKLV
SHUVSHFWLYH�� D� VLJQLILFDQW� FRQVWUDLQW� XSRQ� D� ILUP� LV� LPSRVHG� E\� WKH� OLPLWV� RI� LWV� RZQ
PDQDJHPHQW¶� �SS�� ��� 	� ����� 7KH� FRQFHSW� RI� D� ILUP¶V� µVSKHUH� RI� DFWLYLW\¶� DOORZV
µFRPSHWLWLYH�HQWU\¶�WR�EH�GHILQHG��S������DQG�DOORZV�GLYHUVLILFDWLRQ�WR�EH�GHILQHG��S������
7LPH� VHULHV� VWXGLHV� LQGLFDWH� µQR� GHFLVLYH� WHQGHQF\� LQ� WKH� GLUHFWLRQ� RI� LQYLVLEOH� KDQG
HTXDOLVDWLRQ¶� RI� UHWXUQV� XQGHU� WKH� LQIOXHQFH� RI� FRPSHWLWLRQ� �S�� ����� +RZHYHU�
FRPSHWLWLRQ�KDV�LQFUHDVHG�QRWZLWKVWDQGLQJ�WKH�WUHQG�WR�FRQFHQWUDWLRQ�

7KH� DOPRVW� LQH[RUDEOH� WHQGHQF\� IRU� WKH� WHFKQLFDO� IDFLOLW\� RI� PDQDJHPHQW� WR
LQFUHDVH�RYHU�WLPH��ERWK�LQ�WHUPV�RI�WKH�OHYHO�RI�UHOHYDQW�VNLOOV�DQG�WKH�QXPEHU�RI
LQGLYLGXDOV�VR�WUDLQHG�LPSOLHV�D�VHFXODU�WHQGHQF\�IRU�WKH�UDWH�RI�FRPSHWLWLYHQHVV�WR
LQFUHDVH� LQ� WKH� FDSLWDOLVW� PDUNHW� HFRQRP\�� 6XFK� D� K\SRWKHVLV� LV� LQFDSDEOH� RI
PHDQLQJIXO� IRUPXODWLRQ�LQ� WKH�FRQWH[W�RI�PDLQVWUHDP�HFRQRPLFV��ZKLFK� LV� ODUJHO\
FRQFHUQHG� ZLWK� WKH� DGDSWDWLRQ� RI� LQGLYLGXDOV� WR� D� JLYHQ�� H[RJHQRXVO\� VSHFLILHG
HQYLURQPHQW��RQH�QRW�VKDSHG�E\�WKH�EHKDYLRXU�RI�LWV�SDUWLFLSDQWV��S�������

7KH�LQH[RUDEOH� LQFUHDVH�LQ� WKH�TXDQWLW\�RI�EXVLQHVV� LQIRUPDWLRQ�� WKH�LPSURYHPHQW
LQ� WKH� TXDOLW\� DQG� FRPSDUDELOLW\� RI� EXVLQHVV� GDWD� ZLWK� WKH� GHYHORSPHQW� RI� WKH
DFFRXQWLQJ�SURIHVVLRQ�DQG�WKH�DGRSWLRQ�RI�VWDQGDUGV�RI�UHSRUWLQJ�DQG�WKH�JHQHUDO
LPSURYHPHQW� LQ� FRPPXQLFDWLRQ� RI� DOO� NLQGV� �� DOO� WKHVH� IDFWRUV�� FRXSOHG�ZLWK� WKH
SURJUHVVLYH� SURIHVVLRQDOLVDWLRQ� RI� PDQDJHPHQW� KDYH� JHQHUDWHG� D� ORQJ�WHUP
WHQGHQF\� IRU�FRPSHWLWLYHQHVV� WR� LQFUHDVH� LQ� WKH�FDSLWDOLVW�PDUNHW�HFRQRP\��7KHVH
IDFWRUV� LQ� WKH� FRQWH[W� RI� PDLQVWUHDP� 0DUVKDOOLDQ� DQDO\VLV� PLJKW� EH� WKRXJKW� WR
LQKLELW�WKH�GHYHORSPHQW�RI�FRPSHWLWLYH�SUDFWLFHV��,Q�D�JLYHQ��PDUNHW��HQYLURQPHQW�
IDFWRUV�VXFK�DV�WKH�JURZLQJ�XQLIRUPLW\�RI�DFFRXQWLQJ�VWDQGDUGV�DQG�DQ�H[SDQVLRQ
RI�SXEOLFO\�DYDLODEOH�LQIRUPDWLRQ�PLJKW�EH�WKRXJKW�WR�PDNH�WDFLW�FRRUGLQDWLRQ�OHVV
GLIILFXOW� EHWZHHQ� ILUPV�� DQG� WKHUH� DUH� XQGRXEWHGO\� VSHFLILF� KLVWRULFDO� VLWXDWLRQV
�HVSHFLDOO\� ZKHUH� DFWLYLW\� LQ� WKH� RYHUDOO� HFRQRP\� RU� LQ� D� SDUWLFXODU� VSKHUH� LV
VWDJQDQW��ZKHQ�VXFK�DQ�DQDO\VLV� LV� UHOHYDQW��:H�EHOLHYH�� KRZHYHU�� WKDW� HYHQWV� LQ
WKH�ORQJ�WHUP�PXVW�EH�HYDOXDWHG�QRW�LQ�WKH�FRQWH[W�RI�D�JLYHQ�HQYLURQPHQW��EXW�E\
KRZ�WKLV�HQYLURQPHQW�LV�VKDSHG�DQG�DIIHFWHG�E\�WKH�IDFWRUV�PHQWLRQHG�DERYH��PRVW
HVSHFLDOO\�WKH�EHKDYLRXU�RI�WKH�SDUWLFLSDQWV�LQ�WKDW�HQYLURQPHQW��S�������

7KH�GHYHORSPHQW� RI� WKH� FRQJORPHUDWH� DQG� RI� JUHDWHU�PRELOLW\� RI� FDSLWDO� EHWZHHQ
GLIIHUHQW� ILHOGV� RI� DFWLYLW\� DUH� µVWULNLQJ� HYLGHQFH� RI� WKH� GHYHORSPHQW� RI� PDQDJHULDO
WHFKQLTXH�DQG�RI�WKH�H[WHQVLRQ�RI�LWV�VSKHUH�RI�YLVLRQ¶��WKLV�FDQ�EH�UHDG�DV�DQ�H[WHQVLRQ
DQG� LQWHQVLILFDWLRQ� RI� FRPSHWLWLYH� EHKDYLRXUV� �SS�� ���������� µ,Q� D� VLPLODU� ZD\�� WKH
HPHUJHQFH�RI�WKH�PXOWLQDWLRQDO�LV�D�SRZHUIXO�LQGLFDWLRQ�RI�WKH�HYROXWLRQ�RI�PDQDJHPHQW
VNLOOV�DQG�RI�WKH�H[SDQVLRQ�LQ�WKHLU�SHUFHSWLRQ�RI�WKH�UHOHYDQW�GRPDLQ�RI�WKHLU�DFWLYLW\¶�
7KLV�UHTXLUHV� LQFUHDVHG�RUJDQLVDWLRQDO�FRPSHWHQFH��H[SDQVLRQ�RI� LQIRUPDWLRQ�DYDLODEOH
RQ� D� ZRUOG�ZLGH� VFDOH�� µDQG� HYHQ� VRPH� VRFLRORJLFDO� HYROXWLRQ� RI� DW� OHDVW� SDUW� RI� WKH
PDQDJHULDO� FODVV� LQ� D� OHVV� SDURFKLDO� GLUHFWLRQ¶�� 7KHVH� IDFWRUV� µDUH� FHQWUDO� WR� WKH
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H[SDQVLRQ�RI� WKH�JHRJUDSKLFDO�GRPDLQ�RI�HFRQRPLF�DFWLYLW\�DQG�RI�FRPSHWLWLRQ�RQWR�D
ZRUOG�ZLGH�VFDOH¶��SS�����������

7KH� HYROXWLRQ� RI� PDQDJHPHQW� DFWLYLW\� KDV� EHHQ� H[WHQGLQJ� WKH� GRPDLQ� RI
FRPSHWLWLRQ�E\�EUHDNLQJ�GRZQ�EDUULHUV�EHWZHHQ�µPDUNHWV¶�DQG�E\�H[SDQGLQJ�WKHLU
JHRJUDSKLFDO� H[WHQW�� ,W� KDV� DOVR� UHVXOWHG� LQ� DQ� DFFHOHUDWLRQ� RI� WKH� VSHHG� RI� WKH
HTXDOLVDWLRQ�SURFHVV��ZLWK�D�JURZWK�LQ�WKH� LQIRUPDWLRQ�DYDLODEOH�DERXW�SURILWDEOH
RSSRUWXQLWLHV� DQG� WKH� JURZLQJ� UDSLGLW\� DQG� IOH[LELOLW\� RI�PDQDJHULDO� UHVSRQVH� WR
VXFK�SRVVLELOLWLHV��7KHVH�FKDQJHV�PD\�QRW�LQ�DQ\�ZD\�EH�LGHQWLILHG�VROHO\�ZLWK�WKH
ODUJHVW� FRPSDQLHV�� WKH� VPDOO� FRPSDQLHV�PD\� EH� MXVW� DV� µPRGHUQ¶� LQ� LWV� EXVLQHVV
WHFKQLTXHV�DV�WKH�ODUJH�FRPSDQ\��DV�WKHVH�WHFKQLTXHV�KDYH�EHFRPH�FRPPRQSODFH�
7KXV�� WKH� GHYHORSPHQW� RI� WKH� LQIRUPDWLRQ� µLQGXVWU\¶� DQG� RI� VRSKLVWLFDWHG
PDQDJHPHQW�WHFKQLTXHV�KDYH�SHUPLWWHG�WKH�FUHDWLRQ�RI�ODUJH��YLDEOH�GHFHQWUDOLVHG
RUJDQLVDWLRQV��EXW�DOVR�ZRUN�LQ�IDYRXU�RI�LQFUHDVHG�FRPSHWLWLYH�DFWLYLW\�IURP�VPDOO
ILUPV���� 7KLV� VSUHDGLQJ� DQG� XQLYHUVDOLVDWLRQ� RI� PRGHUQ� EXVLQHVV� SUDFWLFHV� DQG
DWWLWXGHV��FRXSOHG�ZLWK�RWKHU��UHODWHG�GHYHORSPHQWV�VXFK�DV�WKH�FRQWLQXRXV�VSUHDG
LQ�WKH�DYDLODELOLW\�RI�LQIRUPDWLRQ�DQG�WKH�VSHHG�DQG�TXDOLW\�RI�WUDQVSRUW�SRLQW�WR�D
VHFXODU� WHQGHQF\� IRU� FRPSHWLWLYHQHVV� WR� LQFUHDVH� LQ� PDUNHW� FDSLWDOLVW� VRFLHW\
�S�������

7KH�SHULRG�����V�WR�WKH�SUHVHQW�LV�PDUNHG�E\�WKH�VSUHDG�RI�WKH�PXOWL�XQLW�HQWHUSULVH
WR�DOO� VHFWRUV�RI� WKH�HFRQRP\� �S��������8VLQJ�&KDQGOHU¶V�KLVWRULFDO� DQDO\VLV�� FRPSDQ\
VWUXFWXUH�IROORZV�VWUDWHJ\��WKH�WHFKQRORJ\�ZKLFK�IDFLOLWDWHG�LQWHJUDWHG�SURGXFWLRQ�OHG�WR
D�FRPSDQ\�VWUDWHJ\�ZKRVH�FHQWUH�SLHFH�ZDV�WKH�JHQHUDO�RIILFH��7KLV�ZDV�FRPELQHG�ZLWK
D� GH�FHQWUDOLVHG� VWUXFWXUH� WR� FUHDWH� WKH� PRGHUQ� FRUSRUDWLRQ� �SS�� ���������� 7KHUH� DUH
FRVWV� LQ�XVLQJ� D� KLJKO\� FHQWUDOLVHG� VWUXFWXUH� DV� HQWHUSULVHV� JURZ� LQ� VL]H� DQG� GLYHUVLW\�
7KHVH� FRVWV� DUH� ���� DWWHPSWV� WR� DFKLHYH� XQQHFHVVDU\� FRRUGLQDWLRQ� ZKLFK� JHQHUDWH
RYHUKHDG�FRVWV������µIRUFHG�LQWHUGHSHQGHQFLHV�JLYH�ULVH�WR�FRQJHVWLRQ�DQG�RWKHU�VSLOORYHU
FRVWV¶�� ���¶RSSRUWXQLVWLF� VXE�JRDO� SXUVXLW� LV� PRUH� GLIILFXOW� WR� GHWHFW� DQG� FRQWURO¶�
2SHUDWLQJ� FRVWV� ULVH� RXW� RI� WKH� IDLOXUH� WR� UHFRJQLVH� µHVVHQWLDO� GHFRPSRVDELOLW\¶�� LH�
VLWXDWLRQV� LQ� ZKLFK� VXE�XQLWV� FRXOG� EHVW� RSHUDWH� DXWRQRPRXVO\�� $OVR� WKH� IDLOXUH� WR
VHSDUDWH� RSHUDWLQJ� IURP� VWUDWHJLF� GHFLVLRQ�PDNLQJ�� %XW� WKH� FKDQJH� UHTXLUHV� D� FHQWUDO
RIILFH� ���� ZLWK� D� VWUDWHJLF� VHQVH� RI� GLUHFWLRQ�� ���� DEOH� WR� HYDOXDWH� WKH� PHULWV� RI
LQYHVWPHQW� SURSRVDOV� RULJLQDWHG� E\� WKH� RSHUDWLQJ� GLYLVLRQV�� ���� ZLWK� WKH� FDSDFLW\� WR
DXGLW�DQG�DVVHVV�RSHUDWLQJ�GLYLVLRQ�SHUIRUPDQFH��'LYLVLRQV�EHFRPH�TXDVL�ILUPV�DQG�WKH
FRUSRUDWLRQ� RSHUDWHV� LQ� TXDVL�PDUNHW� IDVKLRQ� UDWKHU� WKDQ� EXUHDXFUDWLFDOO\�� 6XE�JRDOV
FODULI\� LQ� WHUPV�RI�HQWHUSULVH�REMHFWLYHV� �S��������6HOI�LQWHUHVW�VHHNLQJ�DW� WKH�RSHUDWLQJ
OHYHO�EHFRPHV�KDUQHVVHG�SURGXFWLYHO\��1RWH�WKDW�GHYHORSPHQWV�LQ�FRVW�DFFRXQWLQJ�ZHUH
FUXFLDO� LQ� WKDW� WKH\�SURYLGHG� WKH�EDVLV� IRU� FDOFXODWLQJ� WKH� FRVWV�RI� LQWUD�ILUP� WUDQVIHUV�
DQG� WKH� SURILWDELOLW\�UDWH� RI� UHWXUQ� RI� WKH� VHSDUDWH� GLYLVLRQV� �S�� ������ $UJXDEO\�� WKH
ZLGHVSUHDG�XVH�RI�WKHVH�VWUXFWXUHV�DOVR�UHIOHFWV�WKHLU�HIILFDF\�DV�D�FRQWURO�PHFKDQLVP��S�
�����

:LWK� WKH� SDVVDJH� RI� WLPH� WKHVH� WHFKQLTXHV� RI� RUJDQLVDWLRQ� KDYH� VSUHDG� EH\RQG� D
VPDOO� JURXS� RI� ODUJH� ILUPV�� DQG� KDYH� EHFRPH� XQLYHUVDO�� µWKH� VRFLRORJ\� RI� YDOXH
PD[LPLVDWLRQ�����LV�DOO�SHUYDVLYH¶��SS������������µ7KH�0�IRUP�VWUXFWXUH��IDU�IURP�EHLQJ
DQ� XQDPELJXRXV� DGYDQFH�� LV� D� YHU\� FOHYHU� DQG� VXFFHVVIXO� FRPSURPLVH� EHWZHHQ� WRWDO
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GHFHQWUDOLVDWLRQ� DQG� FRPSOHWH� FHQWUDOLVDWLRQ�� ,Q� VLWXDWLRQV�ZKHUH� LQWHJUDWLRQ� IDFLOLWDWHV
FKDQJH�DQG�GHYHORSPHQW��WKHUH�LV�DQ�REYLRXV�FRVW�WR�DQ\�IRUP�RI�GHFHQWUDOLVDWLRQ��7KLV
GRHV�QRW�PDNH� LW� D� EDG�� RU� XQZRUNDEOH� VWUXFWXUH�� EXW� LQGLFDWHV� WKDW� LWV� XWLOLW\�PXVW� EH
MXGJHG� LQ� WKH� FRQWH[W� RI� VXEVWDQWLYH� VLWXDWLRQV�� DQG� QRW� PHUHO\� RQ� WKH� D� SULRUL
FKDUDFWHULVWLFV�RI�WKH�PRGHO¶��S�������

,PSURYHPHQWV� LQ� PDQDJHULDO� WHFKQLTXH� VHW� XS� FRXQWHUYDLOLQJ� WHFKQLTXHV
VLPXOWDQHRXVO\�� 2Q� WKH� RQH� KDQG�� WKH\� PDNH� DGPLQLVWUDWLYH� FRRUGLQDWLRQ� PRUH
DWWUDFWLYH��&RQWUDULO\��E\�H[SDQGLQJ�WKH�SRWHQWLDO�QXPEHU�RI�LQGLYLGXDO�SDUWLFLSDQWV
DQG�WKHLU�FDSDFLW\�WR�FRPSHWH��WKHVH�LPSURYHPHQWV�PD\�LQFUHDVH�WKH�UROH�RI�PDUNHW
IRUFHV�� D� GHYHORSPHQW�ZKLFK� FDQ� UHVWULFW� WKH� JURZWK� RI� WKH� ODUJH� IRUP� HLWKHU� E\
RIIHULQJ� GLUHFW� FRPSHWLWLRQ� RU� E\� HQFRXUDJLQJ� YHUWLFDO� GLVLQWHJUDWLRQ�� 7KH
UHVROXWLRQ�RI�WKHVH�µUHDO¶�IDFWRUV��KRZHYHU��LV�PHGLDWHG�WKURXJK�WKH�FDSLWDO�PDUNHW�
ZKRVH�RZQ�VWUXFWXUH�DQG�EHKDYLRXU�HYROYHV�RYHU�WLPH��S�������

-XVW�DV�WKH�ZLGHU�GLVSHUVDO�RI�PDQDJHULDO�VNLOOV�SXOOV�WKH�0�IRUP�IURP�EHORZ�LQ�WKH
GLUHFWLRQ� RI� WKH�PDUNHW�� VR� WKH� H[SDQVLRQ� RI� WRS�PDQDJHPHQW¶V� SHUFHSWLRQ� RI� LWV
GRPDLQ�RI�FRQWURO�SXOOV�IURP�DERYH�LQ�WKH�GLUHFWLRQ�RI�SODQQLQJ��WKH�SUHVHQW�LGHDOV
RI� JRRG�PDQDJHPHQW�� VXFK� DV� ,%0�DQG� WKH� ODUJHU� -DSDQHVH� ILUPV� DUH� EDVHG� RQ
WKHLU�µKROLVWLF¶��LQWHJUDWHG�FRQFHSW�RI�WKHLU�DFWLYLWLHV��S�������

7KHUH� KDV� EHHQ� D� WUDQVIRUPDWLRQ� LQ�ZD\V� RI� GRLQJ� EXVLQHVV� LQ� ILQDQFH�� D� JUHDWHU
DJJUHVVLYHQHVV��ZLWK�WKH�ROG�GLYLVLRQ�RI�ODERXU�EUHDNLQJ�GRZQ�DQG�QHZ�HQWLWLHV�RIIHULQJ
WKH�IXOO�VSHFWUXP�RI�DFWLYLWLHV��S�������� µ1HZ�FRPSHWLWLRQ�KDV�DOVR�HPHUJHG�IURP�QRQ�
ILQDQFLDO� FRUSRUDWLRQV� VXFK� DV� *HQHUDO� (OHFWULF�� ZKLFK� KDV� H[SDQGHG� IDU� EH\RQG� LWV
WUDGLWLRQDO� UROH� LQ� H[WHQGLQJ� FRQVXPHU� DQG� FRPPHUFLDO� FUHGLW� WR� EHFRPH� D� VLJQLILFDQW
VRXUFH�RI� IXQGV� IRU� LQGXVWU\¶� �SS������������7KHUH� LV� DOVR� WKH� HPHUJHQFH�RI� µILQDQFLDO
VXSHUPDUNHWV¶� VXFK� DV� $PHULFDQ� ([SUHVV�� ,Q� DGGLWLRQ�� WKHUH� LV� µWKH� SURJUHVVLYH
FRPPRGLILFDWLRQ�RI�ILQDQFLDO�VHUYLFHV¶��ZLWK�PDUNHWDEOH�VHFXULWLHV�VXEVWLWXWHG�IRU�EDQN
ORDQV�� XQEXQGOLQJ� RI� UHODWLRQVKLSV� EHWZHHQ� ILUPV� DQG� ILQDQFH� LQVWLWXWLRQV� ZLWK� ILUPV
RQO\�SD\LQJ�IRU�ZKDW�WKH\�ZDQW��)XUWKHU��ILQDQFH�KDV�EHHQ�LQWHUQDWLRQDOLVHG�DQG�DWWHPSWV
E\�QDWLRQ�VWDWHV� WR� UHJXODWH� WKHLU� ILQDQFLDO�PDUNHWV�KDYH�EHHQ�SURJUHVVLYHO\�FROODSVLQJ
�S�� ������7KH�NH\� WR� WKH� LQFUHDVHG� FRPSHWLWLRQ� LQ� ILQDQFH� KDV� EHHQ� SUHVVXUH� IURP� WKH
LQGXVWULDO�VHFWRU��ZLWK�ODUJH�FRPSDQLHV�IRUFLQJ�WKH�µXQEXQGOLQJ¶�RI�ILQDQFLDO�VHUYLFHV��S�
������7KH�FKDQJHV�DUH�GXH�WR�ERWK�H[RJHQRXV�DQG�HQGRJHQRXV�IDFWRUV��HJ��FKDQJLQJ�RI
QRUPDO�ILQDQFLDO�LQVWLWXWLRQV¶�EHKDYLRXU�

7HFKQRORJLFDO�FKDQJH�FDQ�EH�WDNHQ�DV�D�VXLWDEO\�µH[RJHQRXV¶�IRUFH�XSRQ�ILQDQFLDO
LQVWLWXWLRQV��DQG� LI�ZH� IRUJHW� WKH�DIRUHPHQWLRQHG� IDFW� WKDW� VRPH�RI� WKH�QHZ� IRXQG
FRPSHWLWLRQ�IRU�ILQDQFLDO�LQVWLWXWLRQV�LV�FRPLQJ�IURP�WKH�FUHDWRUV�RI�QHZ�WHFKQRORJ\
VXFK� DV� ,%0�� WKH� µQHZ� ZD\V� RI� GRLQJ� EXVLQHVV¶� EURXJKW� DERXW� E\� WHFKQRORJLFDO
FKDQJH�±�WHFKQLTXHV�RI�FDVK�PDQDJHPHQW��RI�IXQGV�WUDQVIHU�DQG�D�YDVW�DVVRUWPHQW
RI� ILQDQFLDO� VHUYLFHV� KLWKHUWR� LPSRVVLEOH� ±� PD\� EH� WDNHQ� DV� LOOXVWUDWLRQV� RI
µH[RJHQRXV�FKDQJH�LQ� WKH�FRQVWUDLQHG�RSWLPLVDWLRQ�RI� WKH�ILUP�WKDW�VWLPXODWHV� WKH
VHDUFK�IRU�QHZ�SROLF\�WRROV¶��7KH�QHZ�WHFKQRORJ\�KDV�DOVR�IDFLOLWDWHG�WKH�SURFHVV�RI
FRPPRGLILFDWLRQ�� SHUPLWWLQJ� WKH� FUHDWLRQ� RI� DQ� HQRUPRXV� DUUD\� RI� VPDOO
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GHQRPLQDWLRQ� GHEW� LQVWUXPHQWV� DQG� WKH� YHU\� H[LVWHQFH� RI� WKHVH� QHZ� WHOHSKRQH�
HOHFWURQLF�PDUNHWV�WKHPVHOYHV��&RPPRGLILFDWLRQ�LV�WKHQ�GXH�WR�µWKH�H[RJHQRXV�VKLIW
ZKLFK� KDV� WDNHQ� SODFH� ���� LQ� WKH� KDUGZDUH� DQG� VRIWZDUH� WKDW� LV� DYDLODEOH� WR� UXQ
PDUNHWV�LQ�ILQDQFLDO�LQVWUXPHQWV¶�

7KHVH� FKDQJHV� DUH� QRW� GXH� WR� WKH� GRPLQDWLRQ� E\� ILQDQFH� FDSLWDO� RYHU� LQGXVWULDO
FDSLWDO��EXW�DUH� µWKH�RXWFRPH�RI� D�SURJUHVVLYHO\�PRUH� FRPSHWLWLYH� HQYLURQPHQW¶�� µ7KH
SUHVHQW�UHODWLRQVKLSV�HYROYLQJ�EHWZHHQ�EDQNV�DQG�ILUPV��IDU�IURP�VLJQDOOLQJ�D�JURZLQJ
GRPLQDQFH� RI� ILQDQFLDO� LQVWLWXWLRQV�� UHSUHVHQW� D� SUHFLVHO\� FRQWUDU\� GHYHORSPHQW�� 7KH\
UHVXOW�IURP�WKH�HIIRUWV�RI�ILQDQFLDO�LQVWLWXWLRQV�WR�DFFRPPRGDWH�WKHPVHOYHV�WR�D�IDU�PRUH
LQVHFXUH� HQYLURQPHQW�� RQH�PDGH� LQVHFXUH� E\� WKH� DFWLYLWLHV� RI� ILQDQFLDO� LQVWLWXWLRQV� LQ
FRPSHWLWLRQ�ZLWK�HDFK�RWKHU�DQG�E\�WKH�HYHU�PRUH�VWULQJHQW�GHPDQGV�PDGH�XSRQ�WKHP
E\�WKHLU�FOLHQWV��HVSHFLDOO\� WKHLU�EXVLQHVV�FXVWRPHUV� ����ERWK�KROGHUV�DQG�XVHUV�RI� IXQGV
QRZ�KDYH�D�ZLGH�YDULHW\�RI�DOWHUQDWLYH�VRXUFHV�ZKLFK�IRUPHUO\�GLG�QRW�H[LVW¶��S��������,W
LV� QRW� FOHDU� ZKHWKHU� WKH� LQFUHDVHG� FRPSHWLWLYHQHVV� RI� WKH� FDSLWDO� PDUNHW� ZLOO� IDYRXU
ODUJH�RU�VPDOO�ILUPV��S�������

7KH�FRQWLQXHG�H[SDQVLRQ�RI�WKH�GHSWK�DQG�ULFKQHVV�RI�WKH�VHUYLFHV�SURYLGHG�E\�WKH
PDUNHW�±�DGYHUWLVLQJ�DQG�PDUNHWLQJ��ILQDQFLDO�PDQDJHPHQW��HWF��±�KDV�DOVR�GLFWDWHG
WKDW�VSHFLDOLVHG�VNLOOV�ZKLFK�RQFH�FRXOG�RQO\�EH�HPERGLHG�LQ�WKH�ODUJHVW�ILUPV�DQG
ZHUH�SDUW�RI� WKHLU� µHFRQRPLHV�RI� VFDOH¶� DUH�QRZ�DYDLODEOH� WR� IDU� VPDOOHU� HQWLWLHV�
7KH� JURZLQJ�PDUNHWLVDWLRQ� RI� VHUYLFHV� LQ� EXVLQHVV�PD\� QRW� RQO\� PLOLWDWH� DJDLQVW
YHUWLFDO� LQWHJUDWLRQ�� EXW� PD\� DFW� DV� D� IRUFH� SURPRWLQJ� FRPSHWLWLRQ� DQG� GH�
FRQFHQWUDWLRQ��PXFK�RI�WKH�GHIHQFH�RI�,%0�LQ�LWV�DQWL�WUXVW�FDVH�ZDV�FRQFHUQHG�ZLWK
WKH� HQRUPRXV�QXPEHU�RI�/LOOLSXWLDQV� FDSDEOH� RI� SURYLGLQJ� DQG� VHUYLFLQJ� SDUWV� RI
,%0¶V�IXOO�OLQH�RI�EXVLQHVV��S�������

7KH� PXOWLQDWLRQDO¶V� HPHUJHQFH� KDV� OHG� WR� D� IDVWHU� GLIIXVLRQ� RI� PDQDJHULDO� DQG
WHFKQLFDO�VNLOOV�DQG�RI�LQIUDVWUXFWXUDO�EXVLQHVV� LQVWLWXWLRQV�� WKURXJKRXW� WKH�LQWHUQDWLRQDO
EXVLQHVV� HQYLURQPHQW�� µ$V� D� UHVXOW�� ZH� REVHUYH� D� PRUH� UDSLG� LQFUHDVH� LQ� ZRUOG
FRPSHWLWLYHQHVV¶� �S�� ������ 1HYHUWKHOHVV�� WKH� PXOWLQDWLRQDO� FDQ� UHVWULFW� GLIIXVLRQ�� WRR�
µWKH� FUHDWLRQ� RI� LQWHUQDO� VWUXFWXUHV� DQG� WKH� DYRLGDQFH� RI� PDUNHWV� SHUPLWV� WKH
PXOWLQDWLRQDO�WR�DSSURSULDWH�WKH�IXOO�YDOXH�RI�LWV�NQRZOHGJH�DQG�UHVHDUFK¶��S��������µ7KH
PDMRU� FRQWURYHUV\� DW� SUHVHQW� LV� EHWZHHQ� WKH� FKRLFH� RI� UHODWLYHO\� XQLIRUP� ³JOREDO
SURGXFW´� VWUDWHJ\� DQG� RI� WDLORULQJ� WKH� SURGXFW� WR� WKH� VSHFLDOLVHG� QHHGV� RI� WKH� KRVW
FRXQWULHV¶�� WKH� ILUVW� LPSO\LQJ� UHODWLYHO\� FHQWUDOLVHG� VWUXFWXUHV�� WKH� VHFRQG� UHODWLYHO\
GHFHQWUDOLVHG� �S�� ������ µ&XUUHQW� PDQDJHULDO� WKLQNLQJ� LV� GHPDQGLQJ� DQ� HYHQ� JUHDWHU
VRSKLVWLFDWLRQ� �� SURGXFWV�PXVW� EH� SURGXFHG� ERWK� DV� SDUW� RI� D� JOREDO� VWUDWHJ\� DQG� \HW
FXVWRPLVHG�WR�HDFK�LQGLYLGXDO�QDWLRQ�RU�PDUNHW¶��S�������

0DUNHWV�±�WKH�GRPDLQV�RI�FRPSHWLWLYH�DFWLYLW\�±�FDQQRW�EH�XQGHUVWRRG�DSDUW� IURP
WKH�PHQWDOLW\�DQG�EHKDYLRXU�RI�SDUWLFLSDQWV��7KH�VHFXODU�H[SDQVLRQ�RI�PDUNHWV�DQG
WKH�FRQFRPLWDQW� LQFUHDVLQJ� FRPSHWLWLYHQHVV� LQ� WKH� FDSLWDOLVW�PDUNHW� HFRQRP\�DUH
QRW� VLPSO\� GXH� WR� WKH� µH[RJHQRXV¶� LQIOXHQFHV� RI� UHGXFHG� FRVWV� RI� WUDQVSRUW� DQG
WHFKQRORJLFDO�SURJUHVV��2Q�WKH�FRQWUDU\��FKDQJHV�LQ�WHFKQRORJ\��WUDQVSRUW�DQG�DOO
RWKHU�IDFWRUV�ZKLFK�FUHDWH�WKH�FRPSHWLWLYH�HQYLURQPHQW��LQFOXGLQJ�WKH�WHFKQLTXHV�RI
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EXVLQHVV�FDOFXODWLRQ��PXVW�EH�VHHQ�DV�SDUW�RI�D�VRFLHWDO�ZKROH�LQ�ZKLFK�µREMHFWLYH¶
IDFWRUV�LQWHUDFW�ZLWK�WKH�HYROYLQJ�FRQVFLRXVQHVV�RI�SDUWLFLSDQWV��S�������

$�FRUUHFW�SHUFHSWLRQ�RI�FRPPHUFLDO�OLIH�UHTXLUHV�D�NQRZOHGJH�RI�WKH�WRWDOLW\�RI�WKH
VRFLHW\�� µIURP� WKH� PRVW� PXQGDQH� DVSHFWV� RI� LWV� PDWHULDO� FRQGLWLRQV� WR� LWV� FXOWXUDO
IRUPDWLRQ�DQG�LQWHOOHFWXDO�DFWLYLW\¶��S��������,Q�WKH�LQGXVWULDO�UHYROXWLRQ�LQ�%ULWDLQ��VNLOOV
DQG�DWWLWXGHV��DQ�HQWUHSUHQHXULDO�FODVV��ILQDQFLDO�LQIUDVWUXFWXUH��WKH�VFLHQWLILF�UHYROXWLRQ�
DOO�IDFLOLWDWHG�WHFKQRORJLFDO�LQQRYDWLRQ��SS������������,Q�WKH�WZHQWLHWK�FHQWXU\�KLVWRU\�RI
WKH� WUHQG� LQ� FRPSHWLWLYHQHVV�� D� NH\� UROH� KDV� EHHQ� SOD\HG� E\� WHFKQRORJ\� DQG
WHFKQRORJLFDO�FKDQJH��S��������7HFKQRORJ\�PD\�LQIOXHQFH�WKH�FRQGLWLRQV�RI�FRPSHWLWLRQ
LQ�D�QXPEHU�RI�ZD\V������LPSURYHPHQWV�LQ�WUDQVSRUW�H[WHQG�WKH�GRPDLQ�RI�µWKH�PDUNHW¶�
���� DOO� NLQGV� RI� LQIRUPDWLRQ� DUH� SURJUHVVLYHO\� PRUH� UDSLGO\�� FKHDSO\� DQG� ZLGHO\
GLVSHUVHG�� HQDEOLQJ�GHFLVLRQV� WR�EH� LQIRUPHG�E\� LQIRUPDWLRQ� UHOHYDQW�QRW� RQO\� WR�RZQ
EXW� FRPSHWLWRUV¶� EHKDYLRXUV� DQG� SHUIRUPDQFHV�� ���� VWDQGDUGLVDWLRQ� RI� SURGXFWV� DQG
SURGXFW�VSHFLILFDWLRQV�DOORZV�GLIIHUHQW�SURGXFWV� WR�EHFRPH�FRPPHQVXUDWH�DQG�EHFRPH
SDUW�RI�D�VLQJOH�µPDUNHW¶��S��������LQ�WKH�86�DQG�*HUPDQ\�WUDGH�DVVRFLDWLRQV�YLJRURXVO\
SXUVXHG� VWDQGDUGLVDWLRQ� WKRXJK� RUWKRGR[� OLWHUDWXUH� QRWHV� RQO\� WKHLU� PRQRSROLVWLF
FKDUDFWHU� �SS�� ���������� ���� WHFKQRORJLFDO� FKDQJH� FDQ� DIIHFW� WKH� VL]H� GLVWULEXWLRQ� RI
ILUPV�� RU� FUHDWH� PRUH� LQWHQVH� FRPSHWLWLRQ� LQ� VXE�VHFWRUV� RI� ODUJH� ILUPV�� ���� WKH
IDFLOLWDWLRQ�RI�FRRUGLQDWLRQ�� FRQWURO� DQG� LQIRUPDWLRQ� UHWULHYDO�ZLWKLQ� WKH� ILUP� �S�������
µLPSURYHPHQWV� LQ� LQWHUQDO� PRQLWRULQJ� EURXJKW� DERXW� E\� WHFKQLFDO� FKDQJH� PD\� EH� DV
VLJQLILFDQW�LQ�HQJHQGHULQJ�FRPSHWLWLYHQHVV�DV� WKRVH�ZKLFK�DGYDQFH�PRQLWRULQJ�RXWVLGH
RI�WKH�ILUP¶��S������������µ&KDQJH�LQ�WHFKQRORJ\�PD\�IDFLOLWDWH�DOWHUDWLRQV�LQ�WKH�IRUPV
WKDW� FRPSHWLWLRQ� PD\� WDNH�� LW� KDV� EHHQ� VXJJHVWHG�� IRU� LQVWDQFH�� WKDW� FXUUHQW
GHYHORSPHQWV�HQFRXUDJH�D�³IOH[LEOH�VSHFLDOLVDWLRQ´�DV�RSSRVHG�WR�WKH�WHQGHQF\�LQ�PXFK
RI�WKH�WZHQWLHWK�FHQWXU\�WRZDUGV�XQLIRUP�PDVV�SURGXFWLRQ�RI�FRPPRGLWLHV������µ/DVWO\�
DQG� PRVW� LPSRUWDQWO\�� WHFKQRORJLFDO� LQQRYDWLRQ� LWVHOI� LV� D� IRUP� RI� FRPSHWLWLRQ�� ERWK
ZLWKLQ� LQGXVWULHV�DQG�DFURVV� LQGXVWULDO�ERXQGDULHV�� LQGHHG�� LW� LV� D� FRPPRQSODFH�RI� WKH
OLWHUDWXUH�RI� LQGXVWULDO� LQQRYDWLRQ�WKDW�FUXFLDO�FRPSHWLWLYH�EUHDNWKURXJKV�GHULYH�DOPRVW
LQYDULDEO\�IURP�³RXWVLGHUV´�WR�WKH�LQGXVWU\¶��S�������

,I� LW� LV� DVVXPHG� WKDW� WHFKQRORJLFDO� FKDQJH� LV� D� SDUW� RI� WKH� FRPSHWLWLYH� SURFHVV�� LW
EHFRPHV�PRUH�GLIILFXOW� WR�FRQFHLYH� WKDW� UDSLG� WHFKQRORJLFDO� FKDQJH� LV� DVVRFLDWHG�ZLWK
GHFOLQLQJ�FRPSHWLWLYHQHVV��&KDQJH�DQG�UHILQHPHQW�LV�FRQWLQXRXV�DQG�WKLV�LV�LQKHUHQW�LQ
WKH� WHFKQRORJLFDO�SURFHVV��'LIIXVLRQ�RI� WHFKQLTXHV� LV�PRUH� LPSRUWDQW� WKDQ� FRQFHSWLRQ�
FRPSDUH� WKLV� DSSURDFK� ZLWK� WKH� 6FKXPSHWHULDQ� HPSKDVLV� RQ� JDOHV� RI� FUHDWLYH
GHVWUXFWLRQ� �S�� ������ 7KHUH� LV� D� ZHOO�HVWDEOLVKHG� OLWHUDWXUH� RQ� OHDUQLQJ� FXUYHV� ZLWK
HVWDEOLVKHG� WHFKQRORJ\� �� OHDUQLQJ� E\� GRLQJ� �� EXW� µWKHUH� KDV� EHHQ� OLWWOH� HPSKDVLV� LQ
HFRQRPLFV� RQ� JUDGXDO� LPSURYHPHQWV� LQ� QHZ� WHFKQRORJLHV� DQG� WKHLU� GLIIXVLRQ�� 6XFK
LPSURYHPHQWV�PDNH�LW�H[WUHPHO\�GLIILFXOW� WR�PHDVXUH�WKH�LQWHUYDO�EHWZHHQ�³LQYHQWLRQ´
DQG� LQQRYDWLRQ�� VLQFH� PXFK� RI� LW� LV� WDNHQ� XS� E\� IXUWKHU� LQYHQWLYH� DFWLYLW\� ZKLFK
LPSURYHV�WKH�SURGXFW¶��$GRSWLRQ�RI�WKH�QHZ�WHFKQLTXH�LV�FULWLFDOO\�DIIHFWHG�E\�WKH�UDWH
RI�WKHVH�LPSURYHPHQWV��7KH�RSSRVLWH�DOVR�KROGV��S�������

7KH�PRUH�UDSLG�WKH�UDWH�RI�GLIIXVLRQ�±�WKH�ODUJHU�WKH�QXPEHU�RI�ILUPV�DWWHPSWLQJ�WR
LPSURYH�WKH�QHZ�WHFKQLTXHV�DQG�DGDSWLQJ�WKHP�WR� WKHLU�VSHFLDO�QHHGV�±� WKH�PRUH
TXLFNO\�VXFK�LPSURYHPHQWV�DUH�OLNHO\�WR�FRPH�DERXW��7KH�SDFH�RI�GLIIXVLRQ�RI�QHZ



��

WHFKQLTXHV� LV�� WKHUHIRUH�� QRW� RQO\� DQ� LPSRUWDQW� GHWHUPLQDQW� RI� WKH� OHYHO� RI� DQ
HFRQRP\¶V� FRPSHWLWLYHQHVV�� EXW� RI� WHFKQLFDO� FKDQJH� LWVHOI�� EURDGO\� FRQVLGHUHG
�S�������

,I� WKH� LQFLGHQFH� RI� WHFKQRORJLFDO� µVKRFNV¶� FKDQJHV�� WKLV� FDQ� DIIHFW� WKH� WUHQG� LQ
HFRQRP\�ZLGH� FRPSHWLWLYHQHVV� �S�� ������ µ7KH� UHVSRQVLYHQHVV�RI� WKH� FDSLWDO�PDUNHW� LQ
PDNLQJ�DYDLODEOH�IXQGV�ERWK�IRU�UHVHDUFK�DQG�IRU�QHZ�LQYHVWPHQW�LV�FOHDUO\�FUXFLDO�>LH�
WR�WKH�UDWH�RI�GLIIXVLRQ@�EXW�LV��OLNH�HQWUHSUHQHXULDO�DWWLWXGHV��DQ�LVVXH�DSDUW�IURP�LQWULQVLF
FKDQJHV�LQ�WKH�XQGHUO\LQJ�SRWHQWLDO�IRU�WKH�GLIIXVLRQ�RI�QHZ�LGHDV¶��S��������7KH�VSUHDG
RI� WHFKQRORJLFDO� µNQRZ�KRZ¶� LQ� WKH� HFRQRP\� LV� PRUH� LPSRUWDQW� WKDQ� H[HPSODU\
µVKRZSLHFH¶� LQYHQWLRQV�� 6FLHQFH� FDQ� EH� WDXJKW� DEVWUDFWO\� DQG� LPSHUVRQDOO\�� DQG� µQHZ
DFKLHYHPHQWV�FDQ�EH�ZULWWHQ�GRZQ�UHODWLYHO\�REMHFWLYHO\�LQ�D�YHULILDEOH�IRUP¶��S�������
µ7KH� SRRO� RI� LQGLYLGXDOV� FDSDEOH� RI� PRQLWRULQJ�� UHSOLFDWLQJ� DQG� LPLWDWLQJ� QHZ
LQQRYDWLRQV�DQG�WKHUHIRUH�FRPSHWLQJ�ZLWK�WKHP�LV�IDU�ODUJHU�WKDQ�LI�ZH�ZHUH�LQ�D�ZRUOG
ZLWK�DQ�HTXDO�QXPEHU�RI�VFLHQWLILF�PLQGV��EXW�ZKHUH�FRPPHUFLDOO\�UHOHYDQW�LQQRYDWLRQV
SRVVHVVHG� WKH� VDPH� SHUFHQWDJH� RI� LQFRPPXQLFDEOH� ³FUDIW�P\VWHU\´� DV� WKH\� GLG� LQ� WKH
HLJKWHHQWK�FHQWXU\��7KH�PRYHPHQW� WR�VFLHQFH�EDVHG� LQQRYDWLRQ�KDV�FOHDUO\�EHHQ�D�NH\
DVSHFW�RI�WKH�DFFHOHUDWLRQ�RI�WKH�VSHHG�RI�GLIIXVLRQ�RI�WKHVH�LQQRYDWLRQV�LQ�WKH�WZHQWLHWK
FHQWXU\¶� �S�� ������ µ,Q� VXPPDU\�� UHGXFWLRQV� LQ� WKH� FRVW� RI� DFTXLULQJ� LQIRUPDWLRQ� DERXW
QHZ� LQQRYDWLRQV� KDYH� DFFHOHUDWHG� WKH� UDWH� RI� GLIIXVLRQ� RI� QHZ� LGHDV� DQG� UHGXFHG� WKH
UHODWLYH�VL]H�RI�HQWHUSULVH�QHFHVVDU\�WR�UHFHLYH�WKLV� LQIRUPDWLRQ¶��S��������2Q�WKH�RWKHU
KDQG�� WKH� ULVH� LQ� GHYHORSPHQW� FRVWV� RI� QHZ�SURMHFWV� KDV� IDYRXUHG� ODUJHU� ILUPV�� µ(YHQ
PRUH�VLJQLILFDQW�LV�WKH�UHODWLRQVKLS�EHWZHHQ�LQQRYDWLRQ�DQG�WKH�H[SDQVLRQ�RI�PDQDJHULDO
SHUVSHFWLYH��,Q�WKH�FRQWHPSRUDU\�ZRUOG��WKH�H[WHQVLRQ�RI�WKH�EXVLQHVV�SODQQLQJ�KRUL]RQ
DPRQJ�YHU\� ODUJH� ILUPV� KDV� LPSOLHG� WKDW� LQQRYDWLRQ�PXVW� EH� FRRUGLQDWHG� WR� WDNH� LQWR
FRQVLGHUDWLRQ� D� SURJUHVVLYHO\� EURDGHU� UDQJH� RI� VXSSO\� DQG� GHPDQG�EDVHG
FRPSOHPHQWDULWLHV¶��S�������

7KH�HIIHFWV�RI�D� ULVH� LQ�PDUNHW�FRQFHQWUDWLRQ�PD\�KDYH�EHHQ� UHYHUVHG�E\� WKH�YDVW
H[SDQVLRQ�RI�WKH�LQWHUQDO�PDUNHWV�LQ�WKH�86�LQ�WKLV�SHULRG��DV�ZHOO�DV�WKH�LQWURGXFWLRQ�RI
PDQ\� QHZ� SURGXFWV� DQG� QHZ� ZD\V� RI� GRLQJ� EXVLQHVV� �S�� ������ 7KH� SURPRWLRQ� RI
FRRSHUDWLRQ� DPRQJ� ILUPV� LQ� -DSDQ� E\� 0,7,� VHHPV� WR� KDYH� OLWWOH� HIIHFW� LQ� OLPLWLQJ
GRPHVWLF� FRPSHWLWLRQ� RU� GDPSHQLQJ� WKH� FRPSHWLWLYHQHVV� RI� -DSDQHVH� ILUPV� LQ
LQWHUQDWLRQDO� VHWWLQJV� �S�� ������ )XUWKHU�� LQ� -DSDQ� YHU\� KLJK� FRQFHQWUDWLRQ� KDV� EHHQ
DVVRFLDWHG�ZLWK�WUHPHQGRXV�HFRQRPLF�G\QDPLVP��S��������3ODQQLQJ�DOVR�SOD\HG�D�PDMRU
UROH��S�������

6KRXOG�D�VWDWLVWLFDO�DSSURDFK�EH�XVHG�WR�LGHQWLI\�FRPSHWLWLYHQHVV�DQG�FRPSHWLWLRQ"
3KHQRPHQD�VXFK�DV�ILUP�WXUQRYHU��VSHHG�RI� WHFKQLFDO�GLIIXVLRQ�DQG�FKDQJHV�LQ� OHDGLQJ
ILUPV¶� PDUNHW� VKDUHV� DUH� V\PSWRPV� RI� FRPSHWLWLYHQHVV� EXW� GR� QRW� PHDVXUH
FRPSHWLWLYHQHVV� LWVHOI�� HJ�� D� ILUP� PD\� PDLQWDLQ� D� VWDEOH� PDUNHW� VKDUH� RQO\� E\
DJJUHVVLYHO\�FRPSHWLWLYH�EHKDYLRXU��EHKDYLRXU�V\PPHWULFDO�ZLWK�WKDW�RI�LWV�FRPSHWLWRUV�
µ,I� ZH� DUH� LQWHUHVWHG� LQ� WKH� XQGHUO\LQJ� G\QDPLF� RI� FRPSHWLWLYHQHVV� DQG� QRW� PHUHO\
³HYLGHQFH´�LQ�WKH�QDLYH�VHQVH��WKH�VHDUFK�IRU�D�³SODXVLEOH�VWRU\´�PD\�GHPDQG�JUHDWHU�XVH
RI�TXDOLWDWLYH��QRQ�TXDQWLILDEOH�YDULDEOHV�WKDQ�LV�SRVVLEOH�LQ�D�VWDWLVWLFDO�DQDO\VLV��S������
�����
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5LVHV�LQ�FRQFHQWUDWLRQ��IDU�IURP�EHLQJ�LQYDULDEO\�D�FDXVH�RI�UHGXFHG�FRPSHWLWLRQ�
DUH� RIWHQ� UHVSRQVHV� WR� DQ� LQFUHDVLQJO\� FRPSHWLWLYH� HQYLURQPHQW�� DQG� VRPHWLPHV
WKHVH� ULVHV� UHVXOW� LQ�PRUH�� UDWKHU� WKDQ� OHVV� FRPSHWLWLRQ�� -RLQW� YHQWXUHV�DQG�RWKHU
IRUPV� RI� FRRSHUDWLRQ� EHWZHHQ� ILUPV� PD\� LQGHHG� VLJQDO� UHGXFHG� FRPSHWLWLRQ� LQ
VSHFLILF�LQVWDQFHV��EXW�KDYH�RIWHQ�DSSHDUHG�DV�FRPSHWLWLYH�UHVSRQVHV�WR�D�FKDQJLQJ
HQYLURQPHQW��FHUWDLQ�IRUPV�RI�FRRSHUDWLRQ��IRU�LQVWDQFH�FRRSHUDWLRQ�LQ�WKH�VHWWLQJ
RI�XQLIRUP�VWDQGDUGV��FDQ�WKHPVHOYHV�EH�LQVWUXPHQWDO�LQ�FKDQJLQJ�WKH�µSDUDPHWHUV¶
RI�WKH�H[LVWLQJ�HQYLURQPHQW�LQ�D�PRUH�FRPSHWLWLYH�GLUHFWLRQ��S�������

6XEVWDQWLYH� FDVHV� GHPRQVWUDWH� WKH� QHEXORXV� QDWXUH� RI� WKH� GLFKRWRP\� EHWZHHQ
µSODQQLQJ¶� DQG� µWKH� PDUNHW¶�� 0DUNHWV� DUH� QRW� LQ� IDFW� µWKLQJV¶� WR� EH� XVHG� E\
HFRQRPLF�DFWRUV��EXW�UHODWLRQVKLSV�FKRVHQ�E\� WKRVH�DFWRUV��VR� WKDW� WKH�H[WHQW�DQG
ULFKQHVV� RI� D�PDUNHW�ZLOO� EH� FRQWLQJHQW� RQ� WKH� EHKDYLRXU� RI� SDUWLFLSDQWV� LQ� WKDW
PDUNHW��-XVW�DV�WKH�PDUNHW�HQYLURQPHQW�LQGXELWDEO\�KDV�LWV�HIIHFW�RQ�WKH�EHKDYLRXU
RI� SDUWLFLSDQWV�� VR� WRR� ZLOO� WKH� DFWLRQV� RI� SDUWLFLSDQWV� DIIHFW� WKH� QDWXUH� RI� WKH
PDUNHW��)RU�DQ\�LQGLYLGXDO�SDUWLFLSDQW��D�FKRLFH�PD\�H[LVW�EHWZHHQ�SODQQLQJ�DQG
µXVLQJ�WKH�PDUNHW¶��EXW�WKH�QDWXUH�RI�WKH�SODQQLQJ�GHFLVLRQV�PDGH�E\�SDUWLFLSDQWV
ZLOO� FROOHFWLYHO\� LQIOXHQFH� WKH� HQYLURQPHQW� LQ� ZKLFK� WKHVH� GHFLVLRQV� DUH� PDGH
�S�������

7KXV�DW�SUHVHQW�ZH�PD\�EH�REVHUYLQJ�DQ�DFFHOHUDWHG�GHYHORSPHQW�RI�PDUNHWV��ZKLOH
WKHUH� LV�PRYHPHQW�E\�PDQ\�ILUPV� LQ� WKH�GLUHFWLRQ�RI�PRUH� VRSKLVWLFDWHG�SODQQLQJ� DQG
LQWHJUDWLRQ��SS�����������

7KH�WHQGHQF\�WR�LQFUHDVHG�FRPSHWLWLYHQHVV�LQ�LWVHOI�GRHV�QRW�VXJJHVW�HLWKHU�JUHDWHU
SURILWDELOLW\� DQG� JURZWK�� RU� OHVV�� GHVSLWH� RUWKRGR[� WKHRU\� �S�� ������ ,W� GHSHQGV� RQ� WKH
SDUWLFXODU�FRPELQDWLRQ�RI�FLUFXPVWDQFHV�WKDW�DSSOLHV��3HULRGV�RI�VWDJQDWLRQ�PLJKW�DSSHDU
PRUH� FRPSHWLWLYH� EHFDXVH� RI� SULFH� ZDUV� HWF��� EXW� DUH� OLNHO\� WR� EH� DVVRFLDWHG� ZLWK� D
VORZLQJ�RI�WKH�UDWH�RI�LQFUHDVH�LQ�FRPSHWLWLRQ��S�������$OO�HOVH�EHLQJ�HTXDO��FRPSHWLWLRQ
LV�PD[LPLVHG�GXULQJ�SHULRGV�RI�KLJK�JURZWK��*RYHUQPHQW� LV�FUXFLDO�� µ*RYHUQPHQW�QRW
RQO\�UHVSRQGV�WR� WKH�H[LVWLQJ�FRPSHWLWLYH�HQYLURQPHQW�ZLWK�VXFK�DFWV�DV� WKH�VHWWLQJ�RI
WDULIIV�� EXW� LQ� D� GHHSHU� VHQVH� LV� LQVWUXPHQWDO� LQ� WKH� FUHDWLRQ� RI� WKDW� HQYLURQPHQW¶� �S�
�����

,QFUHDVLQJ� FRPSHWLWLYHQHVV�� DORQJ� ZLWK� PDFURHFRQRPLF� IOXFWXDWLRQ� DUH� WKH� PRVW
LPSRUWDQW�IDFWRUV�GHILQLQJ�WKH�SROLWLFV�RI�RXU�GD\��S�������

7KH� HIIHFWV� RI� LQFUHDVLQJ� FRPSHWLWLYHQHVV� LQFOXGH�� ���� VZLIWHU� SXQLVKPHQW� RI
ODJJDUGV� LQ� WKH�ZRUOG� HFRQRP\�� ����PRUH�SUHVVXUH� WR� WHFKQRORJLFDO� FKDQJH� GLVSODFLQJ
ZRUNHUV� RU� DW� OHDVW� GLVSODFLQJ� VRPH� ROG� VNLOOV�� ����PRUH� SUHVVXUH� RQ�ZRUNHUV� WKURXJK
FDSDFLW\� IRU�JUHDWHU�PRQLWRULQJ� DQG� VXUYHLOODQFH� DW�ZRUN�� ����EXVLQHVV� ORRNLQJ� IXUWKHU
DILHOG� IRU� ODERXU�� ���� µWKH� JURZLQJ� LUUHOHYDQFH� RI� QDWLRQDO� ERXQGDULHV� DV� WUDGLWLRQDOO\
FRQFHLYHG�IRU�DQ�DQDO\VLV�RI�WKH�FRPSHWLWLYH�HQYLURQPHQW¶��S�����������
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$YLV�� -DPHV� �������� µ3RVW�)RUGLVP�� FXUULFXOXP� PRGHUQLVHUV� DQG� UDGLFDO
SUDFWLFH�� WKH� FDVH� RI� YRFDWLRQDO� HGXFDWLRQ� DQG� WUDLQLQJ� LQ� (QJODQG¶�� 7KH
9RFDWLRQDO�$VSHFW�RI�(GXFDWLRQ����������SS�������

7KH� SDSHU� FULWLTXHV� WKH� SRVW�)RUGLVW� UHDGLQJ� RI� YRFDWLRQDO� UHIRUP�� ,W� DUJXHV� WKDW� WKH
SRWHQWLDO� IRU� D� SDUDGLJP� EUHDN� LQ� WKH� GLUHFWLRQ� RI� D� KLJK� VNLOOV�KLJK� WUXVW�IOH[LEOH
HFRQRP\�VRFLHW\�±�FKDUDFWHULVHG�IRU�H[DPSOH�E\�VPDOO�EDWFK�SURGXFWLRQ��QLFKH�PDUNHWV�
IODWWHU�RUJDQLVDWLRQDO�VWUXFWXUHV��FRPSHWLWLRQ�E\� LQQRYDWLRQ�DQG�VXE�FRQWUDFWLQJ��PXOWL�
VNLOOHG�ZRUNHUV�DQG�UHJXODU�RQ�WKH�MRE�WUDLQLQJ��JUHDWHU�SOXUDOLVP�DQG�FKRLFH��HWF���S����
±� LV� PRUH� OLPLWHG� WKDQ� RIWHQ� FODLPHG�� :RUN� DQG� WUDLQLQJ� DUH� VWLOO� LPSOLFDWHG� LQ� D
FDSLWDOLVW�IUDPHZRUN��0XFK�RI�ZKDW�LV�VDLG�WR�EH�SRVW�)RUGLVW�LV�PRUH�)RUGLVW��S�����

%DUURQ��-RKQ�0���%HUJHU��0DUN�DQG�%ODFN��'DQ��������� µ+RZ�ZHOO�GR�ZH
PHDVXUH�WUDLQLQJ"¶��-RXUQDO�RI�/DERU�(FRQRPLFV����������SS����������

7KH�DXWKRUV�FRPSDUH�VL[�PHDVXUHV�RI�RQ�WKH�MRE�WUDLQLQJ��DQG�GUDZ�RQ�RQH�QHZ�VRXUFH
ZKLFK�FRPSDUHV� WKH�UHVSRQVHV�RI�HPSOR\HUV�DQG�HPSOR\HHV� WR� LGHQWLFDO�TXHVWLRQV��$OO
VRXUFHV�DJUHH�WKDW�WKHUH�LV�D�JUHDW�GHDO�RI�LQIRUPDO�WUDLQLQJ�IRU�QHZO\�KLUHG�ZRUNHUV��)RU
DOO�ZRUNHUV��WKH�LQFLGHQFH�RI�RII�VLWH�WUDLQLQJ�LV�KLJKHU�IRU�ZRUNHUV�ZLWK�PRUH�WHQXUH��S�
������%DUURQ�HW�DO��VXJJHVW�WKDW�SUHYLRXV�VWXGLHV�PD\�KDYH�XQGHU�HVWLPDWHG�WKH�HIIHFWV�RI
WUDLQLQJ�RQ�ZDJH�DQG�SURGXFWLYLW\�JURZWK�E\�µQHDUO\�D�IDFWRU�RI�WKUHH¶�

7KH�QHZ�VWXG\�ILQGV�WKDW�µHVWDEOLVKPHQWV�UHSRUW����SHU�FHQW�PRUH�KRXUV�RI�WUDLQLQJ
WKDQ�GR�ZRUNHUV��DOWKRXJK�ZRUNHUV�DQG�HVWDEOLVKPHQWV�UHSRUW�VLPLODU�LQFLGHQFH�UDWHV�RI
WUDLQLQJ¶��SS������������7KH�LQFLGHQFH�RI�LQIRUPDO�WUDLQLQJ�H[FHHGV����SHU�FHQW��S�������
(VWDEOLVKPHQWV� HVWLPDWH� D� PHDQ� RI� ����� KRXUV� RI� IRUPDO� WUDLQLQJ� DQG� ����� KRXUV
LQIRUPDO� WUDLQLQJ� LQ� WKH� ILUVW�PRQWK� RI� HPSOR\PHQW��:RUNHUV� HVWLPDWH� D�PHDQ� RI� ���
KRXUV� IRUPDO� WUDLQLQJ� DQG� ����� KRXUV� LQIRUPDO� WUDLQLQJ� �S�� ������ 7KH� FRUUHODWLRQV
EHWZHHQ� ZRUNHU� DQG� HVWDEOLVKPHQW� PHDVXUHV� DUH� OHVV� WKDQ� ����� WKRXJK� KLJKHU� IRU
DJJUHJDWH�WUDLQLQJ�WKDQ�IRU�DQ\�LQGLYLGXDO�WUDLQLQJ�PHDVXUHV��SS������������>7KLV�SRLQWV
WR�WKH�ERXQGDU\�SUREOHP�RI�GLVWLQJXLVKLQJ�RQ�WKH�MRE�WUDLQLQJ�IURP�ZRUN��DQG�VXJJHVWV
WKDW� HPSOR\HUV� PLJKW� KDYH� D� YHVWHG� LQWHUHVW� LQ� UHTXLULQJ� ERWK� VLPXOWDQHRXVO\�@� 7KH
FRUUHODWLRQV�EHWZHHQ�ZRUNHU�DQG�HVWDEOLVKPHQW�HVWLPDWHV�DUH�DOPRVW� WKH�VDPH� IRU�ERWK
IRUPDO�DQG�LQIRUPDO�WUDLQLQJ��µ2XU�DQDO\VLV�VXJJHVWV�WKDW�WKHUH�LV�D�JUHDW�GHDO�RI�HUURU�LQ
PHDVXUHV�RI�WUDLQLQJ¶��S�������

%DUWHO��$QQ�3��DQG�6LFKHUPDQ��1DFKXP���������µ7HFKQRORJLFDO�FKDQJH�DQG
WKH� VNLOO� DFTXLVLWLRQ� RI� \RXQJ� ZRUNHUV¶�� 1DWLRQDO� %XUHDX� RI� (FRQRPLF
5HVHDUFK�:RUNLQJ�3DSHU�1R��������1%(5��0DVVDFKXVHWWV��0$�

8VLQJ� WKH�1DWLRQDO�/RQJLWXGLQDO�6XUYH\�RI�<RXWK� WKH� VWXG\� IRFXVHV� RQ� WKH� LPSDFW� RI
WHFKQRORJLFDO�FKDQJH�RQ�VNLOO�DFFXPXODWLRQ�DPRQJ�\RXQJ�PDOH�ZRUNHUV�LQ�WKH�$PHULFDQ
PDQXIDFWXULQJ� VHFWRU� GXULQJ� WKH� WLPH� SHULRG� ����������� ,QFUHDVLQJ� ZDJH� LQHTXDOLW\
EHWZHHQ�FROOHJH�DQG�KLJK�VFKRRO�JUDGXDWHV�PLJKW�VXJJHVW�WKDW�WKH�VWDWXV�RI�OHVV�HGXFDWHG
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ZRUNHUV� GHWHULRUDWHV� ZLWK� WKH� SDFH� RI� WHFKQRORJLFDO� FKDQJH�� +RZHYHU�� LW� LV� DOVR
QHFHVVDU\� WR� FRQVLGHU� WKH� LPSDFW� RI� WHFKQRORJLFDO� FKDQJH� RQ� WKH� SRVW�VFKRROLQJ
LQYHVWPHQWV� RI� GLIIHUHQW� HGXFDWLRQ� JURXSV�� 7HFKQRORJLFDO� FKDQJH� PD\� DFW� DV� D
FRPSOHPHQW� WR� WKH� VWRFN� RI� KXPDQ� FDSLWDO�� LH�� LQFUHDVH� WKH� SURGXFWLYLW\� RI� KXPDQ
FDSLWDO�� UHGXFH� WKH� FRVW� RI� WUDLQLQJ� �HJ�� WKURXJK� WHFKQRORJ\�DLGHG� LQVWUXFWLRQ��� RU
LQFUHDVH�WKH�YDOXH�RI�WLPH�LQ�WUDLQLQJ�UHODWLYH�WR�ZRUN��S����DQG�SS��������7KH�VWXG\�XVHV
YDULRXV� SUR[LHV� IRU� LQGXVWU\� UDWHV� RI� WHFKQRORJLFDO� FKDQJH�� LQFOXGLQJ� SURGXFWLYLW\
JURZWK�GDWD��GDWD�RQ� LQYHVWPHQW� LQ� FRPSXWHUV��5	'�VDOHV� UDWLRV�E\� LQGXVWU\�� LQGXVWU\
XVH�RI�SDWHQWV��DQG�VXEMHFWLYH�GDWD�IURP�VXUYH\V�RI�PDQDJHUV��S�����

&RQWUROOLQJ� IRU� D� VHW� RI� ZRUNHU�� MRE� DQG� LQGXVWU\� FKDUDFWHULVWLFV�� ZRUNHUV� LQ
LQGXVWULHV� ZLWK� KLJKHU� UDWHV� RI� WHFKQRORJLFDO� FKDQJH� DUH� PRUH� OLNHO\� WR� UHFHLYH
IRUPDO� FRPSDQ\� WUDLQLQJ� WKDQ� WKRVH� ZRUNLQJ� LQ� LQGXVWULHV� ZLWK� ORZHU� UDWHV� RI
WHFKQRORJLFDO�FKDQJH��7KLV� ILQGLQJ�KROGV�IRU�DOO�EXW�RQH�RI� WKH� VL[�SUR[LHV� IRU� WKH
UDWH�RI�WHFKQRORJLFDO�FKDQJH�LQ�DQ�LQGXVWU\��S������

7KH� SUHVHQFH� RI� WHFKQRORJLFDO� FKDQJH� PD\� ZHDNHQ� WKH� UHODWLRQVKLS� EHWZHHQ
HGXFDWLRQ�DQG� WUDLQLQJ�� LI� WKH�SURFHVV�RI� OHDUQLQJ�QHZ�VNLOOV�EHFRPHV�VLPSOHU�� WKHUHE\
LQFUHDVLQJ� WKH� YDOXH� RI� WLPH� LQ� LQYHVWPHQW� LQ� WUDLQLQJ� UHODWLYHO\� PRUH� IRU� HGXFDWHG
ZRUNHUV�� 7KH� VDPH� RXWFRPH� ZRXOG� RFFXU� LI� WHFKQRORJLFDO� FKDQJH� LQFUHDVHG� WKH
VXEVWLWXWLYLW\� RI� HGXFDWLRQ� DQG� WUDLQLQJ� LQ� WKH� SURGXFWLRQ� RI� KXPDQ� FDSLWDO�� LH�� WKH
JHQHUDO�VNLOOV�RI�WKH�PRUH�HGXFDWHG�HQDEOH�WKHP�WR�DGDSW�IDVWHU�WR�WKH�QHZ�WHFKQRORJ\�
GDPSHQLQJ�WKH�RWKHUZLVH�SRVLWLYH�HIIHFW�RI�HGXFDWLRQ�RQ�WUDLQLQJ��S������7KH�VWXG\�ILQGV
WKDW�IRU�DOO�ZRUNHUV��SURGXFWLRQ�DQG�QRQ�SURGXFWLRQ��WKH�PRUH�HGXFDWHG�DUH�PRUH�OLNHO\
WR�UHFHLYH�FRPSDQ\�WUDLQLQJ��S�������3URGXFWLRQ�ZRUNHUV�ZKR�KDYH�FRPSOHWHG�VRPH�RU
DOO� RI� KLJK� VFKRRO� WUDLQ� VLJQLILFDQWO\�PRUH� DW� KLJKHU� UDWHV� RI� WHFKQRORJLFDO� FKDQJH� �S�
�����3URGXFWLRQ�ZRUNHUV�LQ�PDQXIDFWXULQJ�LQGXVWULHV�ZLWK�KLJKHU�UDWHV�RI�WHFKQRORJLFDO
FKDQJH� DUH� PRUH� OLNHO\� WR� UHFHLYH� IRUPDO� FRPSDQ\� WUDLQLQJ�� EXW� QRW� RWKHU� W\SHV� RI
WUDLQLQJ��1RQ�SURGXFWLRQ�ZRUNHUV�ZLWK�������\HDUV�HGXFDWLRQ�WUDLQ�PRUH�DW�KLJKHU�UDWHV
RI�WHFKQRORJLFDO�FKDQJH��ZKLOH�WKRVH�ZLWK�PRUH�WKDQ����\HDUV�WUDLQ�OHVV�DW�KLJKHU�UDWHV�RI
WHFKQRORJLFDO�FKDQJH��S�������:KLOH�PRUH�HGXFDWHG�ZRUNHUV�DUH�PRUH�OLNHO\�WR�UHFHLYH
IRUPDO� FRPSDQ\� WUDLQLQJ�� WKH� WUDLQLQJ� JDS� EHWZHHQ� WKH� KLJKO\� HGXFDWHG� DQG� WKH� OHVV
HGXFDWHG�QDUURZV��RQ�DYHUDJH��DV�WKH�UDWH�RI�WHFKQRORJLFDO�FKDQJH�LQFUHDVHV��>1%��7KLV
LV�D�YHU\�LPSRUWDQW�ILQGLQJ�@�7KLV�ILQGLQJ�LV�WUXH�IRU�ERWK�SURGXFWLRQ�DQG�QRQ�SURGXFWLRQ
ZRUNHUV� �S�� ����� ,W� LV� FRQVLVWHQW� ZLWK� WKH� K\SRWKHVLV� WKDW� HGXFDWHG� ZRUNHUV� KDYH� DQ
DGYDQWDJH�LQ�UHODWLRQ�WR�QHZ�WHFKQRORJLHV��XQGHUJRLQJ�VKRUWHU�DGDSWDWLRQ�WLPHV�

7KH�SRVLWLYH�HIIHFW�RI�WHFKQRORJLFDO�FKDQJH�RQ�KRXUV�RI�WUDLQLQJ�LV�GXH�ODUJHO\�WR�DQ
LQFUHDVH�LQ�WKH�LQFLGHQFH�RI�WUDLQLQJ��QRW�LQ�WKH�QXPEHU�RI�KRXUV�SHU�WUDLQLQJ�VSHOO��SS�
�������

7HFKQRORJLFDO�FKDQJH� WKHUHIRUH�DFWV� WR� LQFUHDVH� WKH� H[WHQVLYH�PDUJLQ�RI� WUDLQLQJ�
LQFUHDVLQJ�WKH�SRRO�RI�WUDLQHHV��S������

µ7KH�UDWH�DW�ZKLFK�DQ�LQGLYLGXDO¶V�VWRFN�RI�JHQHUDO�NQRZOHGJH�DQG�SUREOHP�VROYLQJ
VNLOOV�GHSUHFLDWHV�DV�D�UHVXOW�RI�WHFKQRORJLFDO�FKDQJH�LV�OLNHO\�WR�EH�OHVV�WKDQ�WKH�UDWH�IRU
VSHFLILF��YRFDWLRQDO�VNLOOV¶��S������7KH�WKUHH�LQGXVWULHV�ZLWK�WKH�KLJKHVW�FRPSXWHU�VKDUH
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RI� LQYHVWPHQW� DUH� HOHFWURQLF� FRPSXWLQJ� HTXLSPHQW�� UDGLR�� 79� DQG� FRPPXQLFDWLRQ
HTXLSPHQW��RIILFH�DQG�DFFRXQWLQJ�PDFKLQHV��S������

%DVX�� 6XVDQWR� DQG� :HLO�� 'DYLG� �������� µ$SSURSULDWH� WHFKQRORJ\� DQG
JURZWK¶��1DWLRQDO�%XUHDX�RI�(FRQRPLF�5HVHDUFK�:RUNLQJ�3DSHU�1R�������
1%(5��0DVVDFKXVHWWV��0$�

7KH�DXWKRUV�GHYHORS�D�PRGHO�RI�JURZWK�DQG�WHFKQRORJ\�WUDQVIHU�EDVHG�RQ�WKH�LGHD�WKDW
WHFKQRORJLHV�DUH�VSHFLILF� WR�SDUWLFXODU�FRPELQDWLRQV�RI� LQSXWV��7KLV� LV�VHHQ� WR�EH�PRUH
UHDOLVWLF� WKDQ� WKH� XVXDO� VSHFLILFDWLRQ� LQ� ZKLFK� µDQ� LPSURYHPHQW� LQ� DQ\� WHFKQLTXH� IRU
SURGXFLQJ� D� JLYHQ� JRRG� LPSURYHV� DOO� RWKHU� WHFKQLTXHV� IRU� SURGXFLQJ� WKDW� JRRG¶�� 7KH
PRGHO�LPSOLHV�WKDW�WHFKQRORJ\�LPSURYHPHQWV�GLIIXVH�RQO\�VORZO\�HYHQ�ZLWKRXW�EDUULHUV
WR� NQRZOHGJH� DQG� DGRSWLRQ� FRVWV�� 7KH� DXWKRUV� FODLP� WKDW� WKHLU�PRGHO� JHQHUDWHV�PRUH
UHDOLVWLF�SUHGLFWLRQV�WKDQ�HLWKHU�WKH�VWDQGDUG�QHR�FODVVLFDO�PRGHO�RU�VLPSOH�HQGRJHQRXV�
JURZWK�PRGHOV�� 7KH�PRGHO� LV� XVHG� IRU� LQWHU�FRXQWU\� FRPSDULVRQV� RI� UHODWLYH� LQFRPHV
DQG� JURZWK� UDWHV�� ,W� OHDYHV� RXW� H[SHQGLWXUHV� RQ� 5	'�� DVVXPHV� IXOO� LQWHUQDWLRQDO
WHFKQRORJLFDO�PRELOLW\� DQG� QR� WLPH� RU�PRQH\� FRVWV� RI� WHFKQRORJ\� WUDQVIHU�� DQG� WUHDWV
VDYLQJV� UDWHV� DV� H[RJHQRXV� DQG� FRQVWDQW� UDWKHU� WKDQ� PRGHOOLQJ� WKHP� DV� RXWFRPHV� RI
RSWLPLVDWLRQ��S�������7KHVH�DUHDV�VXJJHVW�SRWHQWLDO�H[WHQVLRQV�RI�WKH�PRGHO�

%HDXGU\�� 3DXO� DQG� *UHHQ�� 'DYLG� ������� µ&RKRUW� SDWWHUQV� LQ� &DQDGLDQ
HDUQLQJV��DVVHVVLQJ� WKH� UROH�RI�VNLOO�SUHPLD� LQ� LQHTXDOLW\� WUHQGV¶��1DWLRQDO
%XUHDX� RI� (FRQRPLF� 5HVHDUFK� :RUNLQJ� 3DSHU� 1R�� ������ 1%(5�
0DVVDFKXVHWWV��0$�

7KH�DJH�HDUQLQJ�SDWWHUQV� IRU�PRUH� UHFHQW�FRKRUWV�DUH�GHWHULRUDWLQJ� LQ�FRPSDULVRQ�ZLWK
ROGHU� FRKRUWV�� 7KLV� LV� WUXH� IRU� ERWK� XQLYHUVLW\�HGXFDWHG� DQG� KLJK� VFKRRO� HGXFDWHG
ZRUNHUV��%HWZHHQ�����������WKH�GLIIHUHQFH�EHWZHHQ�DYHUDJH�HDUQLQJV�RI�PDOH�ZRUNHUV
DJHG�������\HDUV�DQG�WKRVH�DJHG�������\HDUV�LQFUHDVHG�E\����SHU�FHQW��S�����

5HFHQW� PDOH� ODERXU� PDUNHW� HQWUDQWV�� UHJDUGOHVV� RI� WKHLU� HGXFDWLRQ�� DUH� HDUQLQJ
GUDPDWLFDOO\�OHVV�WKDQ�WKHLU�SUHGHFHVVRUV�DW�WKH�VDPH�DJH�DQG�WKHUH�LV�OLWWOH�UHDVRQ�
EDVHG�RQ�FXUUHQW�WUHQGV��WR�H[SHFW�WKHP�WR�FDWFK�XS��S������

8QLYHUVLW\�VDPSOH��DW�DJH�����WKH������FRKRUW�HDUQHG����SHU�FHQW�OHVV�WKDQ�WKH�����
FRKRUW� �S�� ����� +LJK� VFKRRO� JUDGXDWHV�� µWKH� HYLGHQFH� FOHDUO\� LQGLFDWHV� WKDW� WKH� ODERXU
PDUNHW� HQWUDQWV� VLQFH� ����� KDYH� EHHQ� SHUIRUPLQJ� SRRUO\� LQ� FRPSDULVRQ� WR� SUHYLRXV
FRKRUWV¶��S�������7KHUH�LV�QR�HYLGHQFH�WKDW�WKH�UHWXUQV�WR�H[SHULHQFH�KDYH�LQFUHDVHG�RYHU
WLPH� ±� WKH� DOPRVW� XQLYHUVDO� DVVXPSWLRQ� LQ� WKH� OLWHUDWXUH� �� RU� WKDW� WKHUH� LV� LQFUHDVHG
ZLWKLQ�FRKRUW�GLVSHUVLRQ��7KHVH�ILQGLQJV�FRQIOLFW�ZLWK�WKH�K\SRWKHVLV�WKDW�WKH�REVHUYHG
LQFUHDVH� LV� ODUJHO\� H[SODLQHG� E\� DQ� LQFUHDVHG� SUHPLXP� WR� VNLOO�� +HQFH� µLW� PLJKW� EH
FRQFOXGHG�WKDW�µWKH�LQFUHDVHG�DJH�GLIIHUHQWLDO�UHIOHFWV�D�GHWHULRUDWLRQ�LQ�OLIHWLPH�HDUQLQJV
RSSRUWXQLWLHV�IRU�QHZHU�ODERXU�PDUNHW�HQWUDQWV��S������)RU�ZRPHQ�WKH�REVHUYHG�SDWWHUQV
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DUH� GLIIHUHQW� �� WKHUH� DUH� RQO\� PLQRU� GLIIHUHQFHV� EHWZHHQ� DJH� FRKRUWV�� µ6NLOO� SUHPLD
FRQWULEXWH� VXUSULVLQJO\� OLWWOH� WR� DQ�XQGHUVWDQGLQJ�RI� WKH� FKDQJHV� LQ�ZDJH� LQHTXDOLW\� LQ
&DQDGD¶�� WKH� QRWLRQ� RI� D� GHWHULRUDWLQJ� ODERXU� PDUNHW� IRU� \RXQJ� PDOHV� LV� PRUH
H[SODQDWRU\� �S�� ���� 7KH� VWXG\� EHJLQV�ZLWK� WKH� HQWU\�OHYHO� FRKRUW� RI� ����� �S�� ���� >%XW
WKHUH� LV�D�SUREOHP�ZLWK� WKH� HPSLULFDO� DQDO\VLV�� ,W� LV�QRW�FRPSDULQJ� OLNH�ZLWK� OLNH�RYHU
WLPH��7KH�HQWU\�FRKRUW�LV�WKRVH�ZKR�WXUQ����RU����LQ�D�QXPEHUHG�\HDU��EXW�ZH�NQRZ�WKDW
WKH�HGXFDWLRQ�DQG�ODERXU�PDUNHW�H[SHULHQFH�RI�\RXQJ�SHRSOH�KDV�FKDQJHG�GUDPDWLFDOO\�
)RU� H[DPSOH�� VLQFH� WKH� ����V� WKHUH� KDV� EHHQ� D� JUHDW� H[SDQVLRQ� RI� WKH� QXPEHU� RI
JUDGXDWHV� VR� WKDW� KROGLQJ� D� GHJUHH� KDV� OHVV� FORXW� LQ� WKH� ODERXU�PDUNHW�� $OVR� D�PXFK
JUHDWHU�SURSRUWLRQ�RI�JUDGXDWHV�LQ�WKHLU�PLG���V�QRZ�KDYH�WR�ZDLW�D�\HDU�RU�PRUH�EHIRUH
WKH\�REWDLQ� UHFRJQLVDEO\� µFDUHHU¶� HPSOR\PHQW�� DQG�JUDGXDWHV� LQ� VRPH�GLVFLSOLQHV�ZDLW
VHYHUDO� \HDUV�� ,Q� RWKHU� ZRUGV� D� ORZHU� SURSRUWLRQ� RI� JUDGXDWHV� LQ� WKHLU� PLG���V� DUH
DOUHDG\�LQ�KLJK�LQFRPH�HDUQLQJ�FDUHHU�MREV��6WDUWLQJ�DW�DJH����\HDUV�ZRXOG�HOLPLQDWH�DW
OHDVW�WKLV�SUREOHP�@

%HQVFKRS��<YRQQH�DQG�'RRUHZDDUG��+DQV� �������� µ6L[�RI�RQH�DQG�KDOI� D
GR]HQ�RI�WKH�RWKHU��WKH�JHQGHU�VXEWH[W�RI�7D\ORULVP�DQG�WHDP�EDVHG�ZRUN¶�
*HQGHU��:RUN�DQG�2UJDQLVDWLRQ���������SS�������

7KH� DXWKRUV� FRPSDUH� JHQGHU� GLIIHUHQWLDWLRQ� RI� ZRUNIRUFHV� XQGHU� WZR� NLQGV� RI� ZRUN
RUJDQLVDWLRQ�� D� KLHUDUFKLFDO� 7D\ORULVW� VHWWLQJ� ZLWK� D� KLJK� OHYHO� RI� IXQFWLRQDO� DQG� WDVN
GLIIHUHQWLDWLRQ�� DQG� D� WHDP�EDVHG� VHWWLQJ� LQ� ZKLFK� WKHUH� LV� JUHDWHU� IOH[LELOLW\� DQG
LQWHUDFWLRQ� DFURVV� D� UDQJH� RI� IXQFWLRQV� DQG� WDVNV�� ZLWKLQ� D� KLHUDUFKLFDO� IUDPHZRUN�
%HQVFKRS�DQG�'RRUHZDDUG�HPSKDVLVH�WKDW�WKH�WHVW�RI�JHQGHU�UHODWLRQV�LV�QRW� WKH�VWDWHG
SULQFLSOHV�JRYHUQLQJ�WKH�ZRUNSODFH��EXW�WKH�SRZHU�UHODWLRQV�FRQVWLWXWHG�LQ�SUDFWLFDO�OLIH�
7KH\�VWDWH� WKDW�ZRUNSODFH� UHODWLRQV�DUH�FRPSRVHG�E\�IRXU�HOHPHQWV�� VWUXFWXUH�� FXOWXUH�
LQWHUDFWLRQ�DQG�LGHQWLW\�

6WUXFWXUDO� DUUDQJHPHQWV� UHIHU� WR� WKH� GHVLJQ� RI� ZRUN� DQG� WKH� DOORFDWLRQ� RI
SHUVRQQHO�� &XOWXUDO� DUUDQJHPHQWV� DUH� H[SUHVVHG� LQ� PDQLIHVW� H[SUHVVLRQV�
XQGHUO\LQJ�YDOXHV�DQG�EDVLF�DVVXPSWLRQV��,QWHUDFWLRQDO�DUUDQJHPHQWV�SD\�DWWHQWLRQ
WR� WKH� UROH� RULHQWDWLRQ� RI� PHQ� DQG� ZRPHQ� LQ� WKH� RUJDQLVDWLRQ�� WR� VWDWXV
FKDUDFWHULVWLFV� �VSHFLILF� RU� GLIIXVH��� WR� VH[XDO� DQG� QRQVH[XDO� DWWUDFWLRQ� DQG� WR
LQIRUPDWLRQ� SDWWHUQV� VKDSLQJ� LQWHUDFWLRQ���� ,GHQWLW\� DUUDQJHPHQWV� UHIHU� WR� VHOI�
LPDJH�DQG�WKH�SHUFHSWLRQ�DERXW�RI�RWKHUV�DQG�KDYH�WR�GR�ZLWK�JHQGHU�LGHQWLWLHV�DV
ZHOO�DV�ZLWK�SURIHVVLRQDO�LGHQWLWLHV��S�����

7KH�7D\ORULVW�V\VWHP�SURYLGHV�PRUH�UHDG\�PHDQV�IRU�GLIIHUHQWLDWLRQ�RI�ODERXU�DORQJ
JHQGHU�OLQHV��1HYHUWKHOHVV��WKH�DXWKRUV�ILQG�WKDW�JHQGHU�LQHTXDOLW\�LV�UHSURGXFHG�LQ�ERWK
VHWWLQJV��UHVXOWLQJ�IURP�WKH�µJHQGHU�VXE�WH[W¶��ZKLFK�FXOWXUDOO\�VWUXFWXUHV�ZRUN�UHODWLRQV�
7KLV�SUHYHQWV�WKH�HTXDOLVLQJ�SRWHQWLDO�RI�WHDP�ZRUN�IURP�EHLQJ�H[SUHVVHG��%RWK�IRUPV
RI�RUJDQLVDWLRQ�UHVW�RQ�DQ�DEVWUDFW�FRQFHSWLRQ�RI�WKH�LGHDO�ZRUNHU�ZKLFK��WKRXJK�QHXWUDO
LQ�IRUP��LQ�UHDOLW\�FRUUHVSRQGV�PRUH�FORVHO\�WR�PHQ�WKDQ�ZRPHQ��7KH�VXERUGLQDWLRQ�RI
ZRPHQ�LV�VHFXUHG�DOVR�E\�WKH�DVVXPSWLRQ�WKDW�FDUH�UHVSRQVLELOLWLHV�DUH�ZRPHQ¶V�ZRUN�
DQG�PDOH�FHQWUHG�QRWLRQV�RI�TXDOLILFDWLRQV��VNLOOHG�DQG�XQVNLOOHG��UDWLRQDO�DQG�HPRWLRQDO
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DQG�VR�RQ��DQG�FDUHHU�EHKDYLRXU��7KHVH�DVSHFWV�VXJJHVW�WKDW�PHQ�JLYH�JUHDWHU�SULRULW\�WR
IXOO�WLPH�ZRUN��DQG�DUH�PRUH�ZLOOLQJ�WR�LQYHVW�WKH�PD[LPXP�DPRXQW�RI�WLPH�DQG�HQHUJ\�
DQG�WKXV�WKDW�PHQ�WHQG�WR�EH�PRUH�VXLWDEOH�FDQGLGDWHV�IRU�SURPRWLRQ��&DVH�VWXGLHV�IURP
WKH�'XWFK�EDQNLQJ�VHFWRU�DUH�XVHG�WR�LOOXVWUDWH�WKH�DUJXPHQW�

%LOOHWW�� 6WHSKHQ� �������� µ$XWKHQWLFLW\� DQG� D� FXOWXUH� RI� SUDFWLFH� ZLWKLQ
PRGHV� RI� VNLOO� GHYHORSPHQW¶�� $XVWUDOLDQ� DQG� 1HZ� =HDODQG� -RXUQDO� RI
9RFDWLRQDO�(GXFDWLRQ�5HVHDUFK���������SS�������

%LOOHWW� UHSRUWV� RQ� D�1RYHPEHU������ WR�0DUFK� ����� VWXG\� H[DPLQLQJ� VNLOOHG�ZRUNHUV¶
SHUFHSWLRQV� DERXW� WKH� FKDUDFWHULVWLFV� RI� WKHLU� ZRUN�� DQG� KRZ� WKH\� DFTXLUHG� DQG
GHYHORSHG� VNLOOV�� /HDUQLQJ� SUDFWLFHV� QHHG� WR� EH� SHUWLQHQW� WR� WKH� DFWLYLWLHV�� FXOWXUH� DQG
VRFLDO�UHODWLRQV�LQ�WKH�UHOHYDQW�YRFDWLRQDO�VHWWLQJ��.QRZOHGJH�LV�GHYHORSHG�LQ�WKH�FRQWH[W
RI� LWV� XVH�� +H� HPSKDVLVHV� D� µVRFLR�FXOWXUDO¶� XQGHUVWDQGLQJ� RI� ZRUN� DQG� WUDLQLQJ�
µDXWKHQWLF¶�OHDUQLQJ�H[SHULHQFHV��DQG�HQJDJLQJ�OHDUQHUV�LQ�µD�FXOWXUH�RI�SUDFWLFH¶�

7KH�DXWKRU�PRXQWV�D�VXVWDLQHG�DQG�FRQYLQFLQJ�FDVH�IRU�JUHDWHU�DWWHQWLRQ�WR�RQ�WKH�
MRE�OHDUQLQJ��DUJXLQJ�WKDW�IRUPDO�SUH�HPSOR\PHQW�PRGHV�RI�OHDUQLQJ�SURYLGH�µVXEVWLWXWH
H[SHULHQFHV¶� ZKLFK� PLJKW� GHYHORS� µFRQFHSWXDO�� SURFHGXUDO� DQG� GLVSRVLWLRQDO
NQRZOHGJH¶� QRW� UHDGLO\� WUDQVIHUUHG� WR� YRFDWLRQDO� SUDFWLFH�� 7KH� RQ�WKH�MRE� IRUP� RI
WUDLQLQJ� ZDV� RYHUZKHOPLQJO\� GRPLQDQW� DPRQJ� ZRUNHUV� LQFOXGHG� LQ� WKH� VWXG\� �IRU
H[DPSOH� S�� ���� 1RW� DOO� ZRUNSODFH� VHWWLQJV� OHQG� WKHPVHOYHV� WR� WKLV� PRGH� RI� OHDUQLQJ�
ZKLFK� UHTXLUHV� D� VWUXFWXUHG� OHDUQLQJ� HQYLURQPHQW�� DFFHVV� WR� RWKHU� OHDUQHUV� DQG� H[SHUW
JXLGDQFH��SS����������7KRXJK�WKH�PDMRULW\�RI�UHVSRQGHQW�ZRUNHUV�IRXQG�WKDW�ZRUNSODFH
OHDUQLQJ�DXJPHQWHG�KLJKHU� OHYHO�FRJQLWLYH�VNLOOV�� WKHUH�DUH�DOVR�VRPH�GRXEWV�DERXW� WKH
FDSDFLW\�RI�ZRUNSODFH�OHDUQLQJ�WR�SURYLGH�WKH�QHFHVVDU\�FRQFHSWXDO�DUFKLWHFWXUH��S������
7KLV�VXJJHVWV�WKH�QHHG�IRU�LQWHUYHQWLRQ�IURP�VNLOOHG�PHQWRUV��DQG�LQGHHG��RQH�YLUWXH�RI
ZRUNSODFH�OHDUQLQJ�LV�WKH�VFRSH�LW�FUHDWHV�IRU�H[SHUW�JXLGDQFH��UHODWLQJ�WR�WUDLQHHV�RQ�WKH
JURXQGV� RI� WKH� FXOWXUDO� VHWWLQJ� �S�� ����� µ,QWHJUDWHG¶� �DSSUHQWLFHVKLS�VW\OH�� DSSURDFKHV
OLQNLQJ�ZRUNSODFH�OHDUQLQJ�ZLWK�OHDUQLQJ�LQ�RWKHU�VHWWLQJV�FDQ�EH�XVHIXO��+H�DOVR�XUJHV
JUHDWHU�µDFFHVV�WR�DXWKHQWLF�OHDUQLQJ�H[SHULHQFHV�ZLWKLQ�IRUPDO�OHDUQLQJ¶��S�����

%LOOHWW�� 6WHSKHQ� �������� µ6HDUFKLQJ� IRU� DXWKHQWLFLW\�� D� VRFLR�FXOWXUDO
SHUVSHFWLYH� RI� YRFDWLRQDO� VNLOO� GHYHORSPHQW¶�� 7KH� 9RFDWLRQDO� $VSHFW� RI
(GXFDWLRQ����������SS�������

7KLV�DUWLFOH�FRQWDLQV�D�VLPLODU�DUJXPHQW�WR�WKDW�FLWHG�DERYH��,W�HPSKDVLVHV�WKH�EHQHILWV�RI
WKH� µVRFLR�FXOWXUDO¶� DQG� ZRUNSODFH�JURXQGHG� DSSURDFKHV� WR� WKH� GHYHORSPHQW� RI
SUREOHP�VROYLQJ�VNLOOV�±�ZKLFK�DUH�KLJKO\�FRQWH[W�GHSHQGHQW�±�DQG�PRUH�JHQHUDOO\�� LQ
IDFLOLWDWLQJ�WKH�WUDQVIHU�RI�OHDUQLQJ��,W�IXUWKHU�GHYHORSV�WKH�HDUOLHU�SRLQWV�DERXW�DFFHVV�WR
H[SHUW� WXLWLRQ�� QRWLQJ� WKDW� WKLV� IDFLOLWDWHV� WKH� FDSDFLW\� LQ� µIDU¶� WUDQVIHU�� WKH� WUDQVIHU� RI
NQRZOHGJH� DQG� VNLOOV� LQWR� QHZ� VLWXDWLRQV� UDWKHU� WKDQ� VLPSO\� UHSOLFDWLQJ� WKHP� LQ� QHZ
VHWWLQJV� VLPLODU� WR� WKH� ROG� �µQHDU¶� WUDQVIHU��� µ)DU¶� WUDQVIHU� LV� DERXW� SURIHVVLRQDO
MXGJHPHQW� DQG� WKDW� LV� IDFLOLWDWHG� E\�PHQWRULQJ� DV� D� IRUP� RI� OHDUQLQJ�� µ%HLQJ� DEOH� WR
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DSSO\�VNLOOV�LQ�QRYHO�VLWXDWLRQV�GLVWLQJXLVKHV�H[SHUWV�IURP�QRYLFHV��S�������,I�WKH�YDOXH�RI
ZRUNSODFH�OHDUQLQJ�LV�DFNQRZOHGJHG��LW�IROORZV�WKDW�LW�LV�GHVLUDEOH�µWR�SURYLGH�VWUXFWXUH
WR�IDFLOLWDWH�WKLV�W\SH�RI�OHDUQLQJ¶��S������

%ODFN��6DQGUD�(��DQG�/\QFK��/LVD�0����������µ+RZ�WR�FRPSHWH��WKH�LPSDFW
RI�ZRUNSODFH�SUDFWLFHV�DQG�LQIRUPDWLRQ�WHFKQRORJ\�RQ�SURGXFWLYLW\¶��1%(5
:RUNLQJ� 3DSHU� 1R�� ������ 1DWLRQDO� %XUHDX� RI� (FRQRPLF� 5HVHDUFK�
&DPEULGJH�0$�

7KHUH� KDYH� EHHQ� PDQ\� VWXGLHV� RI� WKH� LPSDFW� RI� FDSLWDO� LQYHVWPHQWV� DQG� 5	'� RQ
SURGXFWLYLW\� EXW� YHU\� OLWWOH� GLUHFW� DQDO\VLV� RI� WKH� LPSDFW� RI� ZRUNSODFH� SUDFWLFHV� RQ
SURGXFWLYLW\� �S������6WXGLHV�RI� WKH� LPSDFW�RI�FRPSXWHUV�RQ�SURGXFWLYLW\�KDYH�QRW�EHHQ
DEOH� VLPXOWDQHRXVO\� WR�FRQWURO� IRU�ZRUNSODFH�SUDFWLFHV�DQG�KXPDQ�FDSLWDO� LQYHVWPHQWV
�SS�� ������ 7KH� DXWKRUV� XVH� GDWD� IURP� D� QDWLRQDOO\� UHSUHVHQWDWLYH� VDPSOH� RI� $PHULFDQ
EXVLQHVV�� WKH� (GXFDWLRQDO� 4XDOLW\� RI� WKH� :RUNIRUFH� 1DWLRQDO� (PSOR\HUV� 6XUYH\�
PDWFKHG�ZLWK� WKH�%XUHDX�RI� WKH�&HQVXV¶�/RQJLWXGLQDO�5HVHDUFK�'DWDEDVH�� WR�H[DPLQH
WKH� LPSDFW� RI� ZRUNSODFH� SUDFWLFHV�� LQIRUPDWLRQ� WHFKQRORJ\� DQG� KXPDQ� FDSLWDO
LQYHVWPHQWV�RQ�SURGXFWLYLW\��7KH�HIIHFWLYH� UHWXUQ� UDWH� IRU�PDQXIDFWXULQJ� ILUPV�ZDV���
SHU� FHQW� �S�� ����� 7KH� DXWKRUV� XVH� D� VWDQGDUG�&REE�'RXJODV� SURGXFWLRQ� IXQFWLRQ� ZLWK
FURVV� VHFWLRQ� GDWD� DXJPHQWHG� E\� WKHLU� PHDVXUHV� RI� ZRUNSODFH� SUDFWLFHV�� LQIRUPDWLRQ
WHFKQRORJ\�DQG�KXPDQ�FDSLWDO�LQYHVWPHQWV��S�����

7KH\�ILQG�WKDW�ZKDW�LV�DVVRFLDWHG�ZLWK�KLJKHU�SURGXFWLYLW\�LV�QRW�VR�PXFK�ZKHWKHU
RU� QRW� DQ� HPSOR\HU� DGRSWV� D� SDUWLFXODU� ZRUN� SUDFWLFH� EXW� KRZ� WKDW� ZRUN� SUDFWLFH� LV
LPSOHPHQWHG� LQ� WKH� ZRUNSODFH�� )RU� H[DPSOH� VLPSO\� DGRSWLQJ� D� WRWDO� TXDOLW\
PDQDJHPHQW� �740�� V\VWHP� KDV� DQ� LQVLJQLILFDQW� RU� QHJDWLYH� LPSDFW� RQ� SURGXFWLYLW\
XQOHVV�WKH�SURSRUWLRQ�RI�ZRUNHUV�LQYROYHG�LQ�GHFLVLRQ�PDNLQJ�LV�DOVR�KLJK��S������)LUPV
ERWK�XQLRQLVHG�DQG�LQYROYHG�LQ�µWUDQVIRUPHG¶�LQGXVWULDO�UHODWLRQV�SUDFWLFHV��WKDW�SURPRWH
MRLQW�GHFLVLRQ�PDNLQJ�SOXV�LQFHQWLYH�EDVHG�FRPSHQVDWLRQ��KDYH�KLJKHU�SURGXFWLYLW\�WKDQ
QRQ�XQLRQ�SODQWV�ZLWK�WKHVH�FKDUDFWHULVWLFV��DQG�VWLOO�KLJKHU�SURGXFWLYLW\�WKDQ�WUDGLWLRQDO
XQLRQLVHG� SODQWV�� 3URGXFWLYLW\� LV� DOVR� SRVLWLYHO\� FRUUHODWHG� WR� WKH� DYHUDJH� HGXFDWLRQDO
OHYHO� RI� SURGXFWLRQ� ZRUNHUV� DQG� WKH� SURSRUWLRQ� RI� QRQ�PDQDJHULDO� ZRUNHUV� ZKR� XVH
FRPSXWHUV��SS�������

(VWDEOLVKPHQW�SUDFWLFHV� WKDW� HQFRXUDJH�ZRUNHUV� WR� WKLQN� DQG� LQWHUDFW� LQ� RUGHU� WR
LPSURYH� WKH� SURGXFWLRQ� SURFHVV� DUH� VWURQJO\� DVVRFLDWHG� ZLWK� LQFUHDVHG� ILUP
SURGXFWLYLW\��SS�������

$ERXW����SHU�FHQW�RI�HPSOR\HHV�LQ�WKH�VDPSOH�DUH�LQYROYHG�LQ�UHJXODU�PHHWLQJV�WR
GLVFXVV�ZRUNSODFH�LVVXHV��S�������5DLVLQJ�WKH�HGXFDWLRQDO�OHYHO�RI�WKH�HVWDEOLVKPHQW�E\
���SHU�FHQW��DSSUR[LPDWHO\�RQH�PRUH�\HDU�RI�VFKRRO��LQFUHDVHV�SURGXFWLYLW\�E\�DERXW��
SHU�FHQW��%XW�HPSOR\HUV�DSSHDU� WR�DGMXVW� WKH�HGXFDWLRQDO�TXDOLW\�RI� WKHLU�ZRUNIRUFH�E\
FKDQJLQJ� WKH�PL[� RI� SURGXFWLRQ� DQG� QRQ�SURGXFWLRQ�ZRUNHUV�� UDWKHU� WKDQ� KLULQJ�PRUH
HGXFDWHG� SURGXFWLRQ� ZRUNHUV� �S�� ����� %HFDXVH� FRPSXWHU� VNLOOV� PDNH� D� GLIIHUHQFH� WR
SURGXFWLRQ�ZRUN�
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:KLOH� QHZ� HQWUDQWV� LQWR� WKH� ODERXU� PDUNHW� DUH� PRUH� DQG� PRUH� OLNHO\� WR� KDYH
FRPSXWHU�VNLOOV��QHZ�ZD\V�ZLOO�KDYH�WR�EH�IRXQG�WR�KHOS�LQFXPEHQW�ZRUNHUV�DFTXLUH
WKHVH� VNLOOV� HLWKHU� WKURXJK� WKHLU� HPSOR\HUV� RU� RII�VLWH� DW� WKHLU� ORFDO� FRPPXQLW\
FROOHJHV�RU�WUDLQLQJ�LQVWLWXWHV��SS���������

0RGHOOLQJ�D�EDVH�OHYHO�ZRUNSODFH�WR� WHVW� WKH�HIIHFW�RI�YDULDWLRQV�LQ� WKH�SURGXFWLRQ
HQYLURQPHQW�� LI� WKH�SURSRUWLRQ�RI�QRQ�PDQDJHULDO�ZRUNHUV�XVLQJ� FRPSXWHUV� ULVHV� IURP
������ SHU� FHQW�� SURGXFWLYLW\� LQFUHDVHV� DOPRVW� �� SHUFHQWDJH� SRLQWV� �SS�� �������� µ7KH
SURSRUWLRQ�RI�PDQDJHUV�ZKR�XVH�FRPSXWHUV�LV�QHYHU�VLJQLILFDQW�LQ�DQ\�VSHFLILFDWLRQ�ZH
WHVWHG¶��S�������7KH�H[LVWHQFH�RI�FDSLWDO�VWRFN�DSSHDUV�WR�KDYH�DQ�LQVLJQLILFDQW�HIIHFW�RQ
SURGXFWLYLW\�EXW�µWKH�H[LVWHQFH�RI�D�UHVHDUFK�DQG�GHYHORSPHQW�FHQWUH�ZLWKLQ�WKH�ILUP�LV
DVVRFLDWHG� ZLWK� VLJQLILFDQWO\� KLJKHU� SURGXFWLYLW\¶� �S�� ����� %HQFKPDUNLQJ� EDVHG� RQ
FRPSHWLWRUV¶�VWDQGDUGV��DQG�SURILW�VKDULQJ��DUH�ERWK�DVVRFLDWHG�ZLWK�KLJKHU�SURGXFWLYLW\�
µ+LJKHU�HPSOR\HH�WXUQRYHU�LV�DVVRFLDWHG�ZLWK�ORZHU�HVWDEOLVKPHQW�SURGXFWLYLW\¶��S������
1HZ�HVWDEOLVKPHQWV�KDYH�KLJKHU�SURGXFWLYLW\�WKDQ�ROGHU�RQHV��DOO�HOVH�EHLQJ�HTXDO��7KH
SURSRUWLRQ�RI�HPSOR\HHV�ZKR�DUH�ZRPHQ�RU�PLQRULWLHV�KDV�QR�REVHUYDEOH�HIIHFWV��S������

)LUPV� WKDW� PDGH� FRPPXQLFDWLRQV� VNLOOV� D� SULRULW\� LQ� UHFUXLWPHQW� GLG� EHWWHU� WKDQ
DYHUDJH�RYHU�WKH���������SHULRG��S������

%RUODQG��-HII���������µ(GXFDWLRQ�DQG�WKH�VWUXFWXUH�RI�HDUQLQJV�LQ�$XVWUDOLD¶�
7KH�(FRQRPLF�5HFRUG������1R�������'HFHPEHU��SS����������

7KH� VWXG\� XVHV� WKH� $%6� LQFRPH� VXUYH\� GDWD� WR� H[DPLQH� WUHQGV� LQ� WKH� HDUQLQJV� RI
ZRUNHUV� ZLWK� GLIIHUHQW� OHYHOV� RI� HGXFDWLRQDO� DWWDLQPHQW�� IURP� �������� WR� ��������
3UHYLRXV� UHVHDUFK� VXJJHVWV� WKDW� HDUQLQJV� GLIIHUHQWLDOV� EHWZHHQ� HGXFDWLRQ� JURXSV
QDUURZHG� EHWZHHQ� WKH� ODWH� ����V� DQG� WKH� HDUO\� ����V�� DQG� WKHQ� UHPDLQHG� VWHDG\� RU
ZLGHQHG� VOLJKWO\� EHWZHHQ� HDUO\� DQG� ODWH� ����V�� µ7KH� FRPELQDWLRQ� RI� ODUJH� UHODWLYH
VXSSO\�FKDQJHV�DQG�VWDELOLW\�LQ�UHODWLYH�HDUQLQJV�EHWZHHQ�HGXFDWLRQ�JURXSV�LQ�WKH�����V¶
LV�RI�LQWHUHVW��S�������

>7KHVH�VWXGLHV�XVH�WKH�W\SLFDO�KXPDQ�FDSLWDO�DSSURDFK�ZKLFK�FRPSDUHV�WKH�UHWXUQV
WR�SHUVRQV�OHDYLQJ�HGXFDWLRQ�DW�RU�EHIRUH�WKH�HQG�RI�VFKRRO��WR�WKRVH�DFFUXLQJ�WR�D�GHJUHH
RU�WUDGH�FHUWLILFDWH��7KDW�LV��WKH\�PHDVXUH�WKH�UDWHV�RI�UHWXUQ�RQ�DGGLWLRQDO�LQYHVWPHQW�LQ
HGXFDWLRQ��YDULRXVO\�XQGHUVWRRG�DV�D�TXDOLILFDWLRQ��RU�DGGLWLRQDO�\HDUV�RI�VWXG\��%RUODQG
DOVR� IROORZV� WKLV� DSSURDFK�� µDYHUDJH� DQQXDO� HDUQLQJV�RI� HDFK� HGXFDWLRQ� JURXS� LQ� HDFK
VDPSOH�\HDU�DUH�H[SUHVVHG�UHODWLYH�WR� WKH�DYHUDJH�DQQXDO�HDUQLQJV�RI�ZRUNHUV�ZKR�GLG
QRW�FRPSOHWH�KLJK�VFKRRO¶��S��������,I�LW�LV�WR�EH�UHDG�DV�WKH�RQO\�PHDVXUH�RI�UHWXUQV�WR
HGXFDWLRQ��WKHUH�DUH�D�QXPEHU�RI�SUREOHPV�ZLWK�WKLV�DSSURDFK��)LUVW��LW�PDVNV�FKDQJHV�LQ
WKH�GHQRPLQDWRU��WKH�UHWXUQV�WR�SHUVRQV�OHDYLQJ�VFKRRO��$V�%RUODQG�QRWHV�LQ�SDVVLQJ�LQ�D
IRRWQRWH�� WKLV� LV�QRW�D�FRQVWDQW��S��������$V�WKH�SURSRUWLRQ� OHDYLQJ�VFKRRO�VKULQNV�� WKLV
JURXS�EHFRPHV�VPDOO�DQG� LQ� ODERXU�PDUNHW� WHUPV��PXFK�ZHDNHU� WKDQ� LWV�SUHGHFHVVRUV�
6HFRQG�� DQG� UHODWHG�� WKLV� DSSURDFK�PHDVXUHV� WKH� UHWXUQV� WR� HGXFDWLRQ� UHODWLYH� WR� WKRVH
ZLWKRXW� HGXFDWLRQ�� EXW� QRW� UHODWLYH� WR� WKH� JURXS� DV� D� ZKROH�� )RU� H[DPSOH�� ZKHUH� WKH
UHWXUQV�WR�ERWK�VFKRRO�OHDYHU�DQG�GHJUHH�KROGHU�GHFOLQH�E\�WKH�VDPH�SURSRUWLRQ�DQG�WKH
UHODWLYH�SRVLWLRQ�EHWZHHQ�WKH�WZR�JURXSV�LV�XQFKDQJHG��WKH�FDOFXODWLRQ�VKRZV�QR�GHFOLQH
LQ�UHWXUQV�WR�LQYHVWPHQW�LQ�D�GHJUHH��$QRWKHU�PHWKRG�LV�WR�PHDVXUH�WKH�UHODWLYH�UHWXUQV
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WR�HGXFDWLRQ��IRU�H[DPSOH�E\�PDSSLQJ�FKDQJHV�LQ�WKH�HDUQLQJV�RI�DQ�HGXFDWHG�SHUVRQ�YLV
D�YLV�DOO�SHRSOH�LQ�WKH�DJH�JURXS��7KLV�VHFRQG�PHWKRG�DOORZV�WKH�GLPLQLVKLQJ�UHWXUQV�WR
HGXFDWLRQ� WR� EH� WUDFNHG�� 7KH� ILUVW� PHWKRG� PHDVXUHV� KXPDQ� FDSLWDO� DFTXLVLWLRQ�� WKH
VHFRQG�PHDVXUHV� WKH�VWDQGLQJ�RI�HGXFDWLRQ�DV� D� VWDWXV�SRVLWLRQDO�JRRG��%RWK�PHDVXUHV
DUH� UHOHYDQW� WR� VRFLDO� VFLHQFH�� EXW� RQO\� WKH� ILUVW� LV� XVHG� E\� HFRQRPLFV�� $UJXDEO\�� E\
FRPELQLQJ�WKHP�ZH�WKURZ�VRPH�OLJKW�RQ�WKH�PDFUR�VRFLRORJ\�RI�HGXFDWLRQ��DV�ZHOO�DV
EHWWHU� DQVZHULQJ� %RUODQG¶V� TXHVWLRQ� DERYH�� )RU� H[DPSOH�� WKLV� FRPELQDWLRQ� RI� WUHQGV
KHOSV�WR�H[SODLQ�KRZ�WKH�RYHUDOO�VWDQGLQJ�RI�HGXFDWLRQ�FDQ�GHFOLQH�EXW�WKH�LQFHQWLYH�WR
LQYHVW� LQ� HGXFDWLRQ� UHPDLQV� FRQVWDQW�� ZKLFK� DUH� WZR� VWURQJ� DQG� DSSDUHQWO\� FRQWUDU\
GHYHORSPHQWV�RI�WKH�ODVW�WZR�GHFDGHV�@

%RUODQG� UHOLHV� LQ� WKH�$%6� GDWD� RQ� FKDQJHV� WR� WKH� HDUQLQJV� RI� IXOO�WLPH�ZRUNHUV�
QRWLQJ�WKDW�WKLV�FUHDWHV�GLIILFXOWLHV�LQ�ORQJLWXGLQDO�FRPSDULVRQV��DV�WKH�LQFLGHQFH�RI�SDUW�
WLPH�ZRUN�KDV�ULVHQ�VKDUSO\��IURP����SHU�FHQW�RI�ZRUNLQJ�PDOHV�RYHU����\HDUV�LQ������
����WR����SHU�FHQW�LQ����������S�������

%RUODQG¶V�UHVXOWV�FRQILUP�WKRVH�RI�WKH�RWKHU�VWXGLHV��5HODWLYH�WR�WKH�DQQXDO�HDUQLQJV
RI�D�SHUVRQ�QRW�FRPSOHWLQJ�KLJK�VFKRRO��WKH�HDUQLQJV�RI�D�PDQ�ZLWK�D�GHJUHH�IHOO� IURP
������LQ���������DQG�������LQ����������WR�������LQ����������EHIRUH�ULVLQJ�WR�������LQ
���������)RU�ZRPHQ��WKH�IDOO�ZDV�IURP�������LQ����������HDUOLHU�GDWD�DUH�QRW�DYDLODEOH�
WR� ������ LQ� �������� DQG� ������ LQ� �������� �S�� ������ +H� WKHQ� SRVHV� WKH� TXHVWLRQ�� GR
FKDQJHV� LQ� HDUQLQJV� GLIIHUHQWLDOV� UHSUHVHQW� HIIHFWV� RI� FKDQJHV� LQ� WKH� UHODWLYH� SULFH� IRU
GLIIHUHQW� VNLOOV�� RU� FKDQJHV� LQ� WKH� UHODWLYH� TXDOLW\� RI� ZRUNHUV� ZLWK� GLIIHUHQW� OHYHOV� RI
DWWDLQPHQW"�>,W�FRXOG�RI�FRXUVH�EH�ERWK�IDFWRUV��$QG�WKH�TXHVWLRQ�RI�ZKHWKHU�FKDQJHV�LQ
WKH� UHODWLYH� UHZDUGV� WR� HGXFDWLRQDO� DWWDLQPHQWV� LV� D� SUR[\� IRU� FKDQJHV� LQ� VNLOO
UHTXLUHPHQWV� LV� EH\RQG� WKH� FRPSHWHQFH� RI� WKLV� GDWD� VHW�@� +H� XVHV� V\QWKHWLF� FRKRUW
PRGHOOLQJ�WR�GHULYH�WKH�FRQFOXVLRQ�WKDW�ERWK�IDFWRUV�DUH�LQYROYHG��S��������8VLQJ�.DW]�
0XUSK\�DQDO\VHV�KH�ILQGV�D�FOHDU�VKLIW�LQ�GHPDQG�IRU�ZRUNHUV��LQ�IDYRXU�RI�ZRUNHUV�ZLWK
TXDOLILFDWLRQV�� UHODWLYH� WR� WKRVH� OHDYLQJ� VFKRRO� HDUO\�� 7KLV� KROGV� IRU� DOO� TXDOLILFDWLRQ
OHYHOV�� µ7KH� PDLQ� VRXUFH� RI� WKH� GHPDQG� VKLIW� KDV� EHHQ� LQFUHDVHV� LQ� WKH� VKDUHV� RI
HPSOR\PHQW� RI� ZRUNHUV� ZLWK� KLJKHU� OHYHOV� RI� HGXFDWLRQDO� DWWDLQPHQW�� UDWKHU� WKDQ
FKDQJHV�LQ�UHODWLYH�HDUQLQJV�RI�ZRUNHUV�LQ�HDFK�HGXFDWLRQ�JURXS��SS�����������

6HH� DOVR� 5�� *UHJRU\�� µ+LJKHU� HGXFDWLRQ� H[SDQVLRQ� DQG� HFRQRPLF� FKDQJH¶�
$XVWUDOLDQ�%XOOHWLQ�RI�/DERXU������SS����������

%XUNH��*HUDOG��XQGDWHG���'LPHQVLRQV�RI�HGXFDWLRQ�DQG�WUDLQLQJ��$XVWUDOLD
IURP� ������ SDSHU� SUHSDUHG� IRU� WKH� 1DWLRQDO� %RDUG� RI� (PSOR\PHQW�
(GXFDWLRQ� DQG� 7UDLQLQJ�� 0RQDVK� 8QLYHUVLW\±$&(5� &HQWUH� IRU� WKH
(FRQRPLFV�RI�(GXFDWLRQ�DQG�7UDLQLQJ��0RQDVK�8QLYHUVLW\��0HOERXUQH�

7KLV�LV�D�YDOXDEOH�VXPPDU\�RI�GDWD�FRQFHUQLQJ�WKH���������WUHQGV�LQ�WKH�GHPRJUDSKLFV
RI�HGXFDWLRQDO�SURYLVLRQ��HQUROPHQWV�LQ�DOO�VHFWRUV��WKH�ILQDQFLQJ�RI�HGXFDWLRQ��WUDLQLQJ
DQG�ODERXU�PDUNHW�SURJUDPV��DQG�VWDIILQJ�OHYHOV�

%XUNH¶V�GDWD�RQ�WUDLQLQJ�LQ�LQGXVWU\��GUDZQ�RULJLQDOO\�IURP�$%6��VKRZ�WKDW�LQ�WKH
-XO\�6HSWHPEHU� SHULRG� LQ� ����� HPSOR\HUV� VSHQW� ������ PLOOLRQ� RQ� IRUPDO� WUDLQLQJ�
FRQVWLWXWLQJ� ���� SHU� FHQW� RI� JURVV� ZDJHV� ��� SHU� FHQW� LQWHUQDO� WUDLQLQJ�� ���� SHU� FHQW
H[WHUQDO� WUDLQLQJ���7KLV�ZDV�HTXLYDOHQW� WR�DERXW���SHU�FHQW�RI�*'3��2QH�TXDUWHU�RI�DOO
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HPSOR\HUV�UHSRUWHG�PDNLQJ�VXFK�H[SHQGLWXUH��LQFOXGLQJ�����SHU�FHQW�RI�HPSOR\HUV�ZLWK
����HPSOR\HHV�RU�PRUH��DQG�RQO\����SHU�FHQW�RI� WKRVH�ZLWK������HPSOR\HHV��$YHUDJH
KRXUV�RI�IRUPDO�WUDLQLQJ�SHU�HPSOR\HH�ZHUH������ ,Q�DGGLWLRQ�����SHU�FHQW�RI�HPSOR\HHV
UHFHLYHG�RQ�WKH�MRE�LQIRUPDO�WUDLQLQJ��SS��������������+H�DOVR�QRWHV�WKDW�LQ���������WKH
&RPPRQZHDOWK� RXWOD\HG� ������ PLOOLRQ� WR� ODERXU� PDUNHW� SURJUDPV�� DOWKRXJK� WKLV
DPRXQW�ZDV�VXEVHTXHQWO\�UHGXFHG�VKDUSO\�E\�WKH�+RZDUG�*RYHUQPHQW��S������

,Q� ����� WKH� )LQQ� FRPPLWWHH� GHYLVHG� WDUJHWV� IRU� HGXFDWLRQDO� SDUWLFLSDWLRQ�� ,W� ZDV
KRSHG�WKDW�LQ����������SHU�FHQW�RI�DOO����\HDU�ROGV�±�ODWHU�UHYLVHG�GRZQZDUG�WR����SHU
FHQW� �� ZRXOG� KDYH� FRPSOHWHG� <HDU� ���� RU� DQ� LQLWLDO� SRVW�VFKRRO� TXDOLILFDWLRQ�� RU� EH
SDUWLFLSDWLQJ� LQ� IRUPDOO\� UHFRJQLVHG� HGXFDWLRQ� DQG� WUDLQLQJ�� %XUNH� HVWLPDWHV� WKDW� LQ
���������SHU�FHQW�RI����\HDU�ROGV�PHW�WKHVH�UHTXLUHPHQWV��%\������WKH�ILJXUH�KDG�ULVHQ
WR����SHU�FHQW��7KHUH�ZDV�OLWWOH�FKDQJH�LQ������DQG�������S�������)RU����\HDU�ROGV��WKH
)LQQ� FRPPLWWHH�ZDQWHG� ��� SHU� FHQW� ±� ODWHU� UHYLVHG� XSZDUGV� WR� ��� SHU� FHQW� ±� WR� KDYH
FRPSOHWHG�TXDOLILFDWLRQV�WR�$XVWUDOLDQ�6WDQGDUGV�IUDPHZRUN�/HYHO���RU�EH�SURFHHGLQJ�WR
D�KLJKHU�TXDOLILFDWLRQ��7KH�GDWD� DUH�PXUN\��$%6�FODVVLILFDWLRQV�RI� TXDOLILFDWLRQV�KDYH
EHHQ�UHYLVHG��7KH�DFWXDO�SURSRUWLRQ�LQ������ZDV�EHWZHHQ����DQG����SHU�FHQW��GHSHQGLQJ
KRZ�EDVLF�YRFDWLRQDO�TXDOLILFDWLRQV�DUH�LQWHUSUHWHG��S������

&DUQR\�� 0DUWLQ�� &DVWHOOV�� 0DQXHO� DQG� %HQQHU�� &KULV� �������� µ/DERXU
PDUNHWV�DQG�HPSOR\PHQW�SUDFWLFHV�LQ�WKH�DJH�RI�IOH[LELOLW\��D�FDVH�VWXG\�RI
6LOLFRQ�9DOOH\¶��,QWHUQDWLRQDO�/DERXU�5HYLHZ�����������SS��������

,Q�LQGXVWULDOLVHG�FRXQWULHV�VXFK�DV�WKH�86$�WKH�VWDQGDUG�HPSOR\PHQW�UHODWLRQVKLS��XQWLO
UHFHQWO\�� FRQVLVWHG� RI� IXOO�WLPH� HPSOR\PHQW� IRU� DQ� LQGHILQLWH� SHULRG� ZLWK� D� VLQJOH
HPSOR\HU�� ZLWK� WKH� HPSOR\HU� GHWHUPLQLQJ� FRQGLWLRQV� RI� ZRUN�� )OH[LEOH� SURGXFWLRQ� LV
FORVHO\� DVVRFLDWHG� ZLWK� WKH� QHZ� FRPSHWLWLYH� FRQGLWLRQV� LQ� WKH� JOREDO� LQIRUPDWLRQ
HFRQRP\�DQG�LV�PDUNHG�E\�D�µGLVDJJUHJDWLRQ�RI�ODERXU¶��:RUN�RUJDQLVDWLRQ�VKLIWV�IURP
SHUPDQHQW�� VWDEOH� FROOHFWLRQV�RI� µMREV¶� WR� LQGLYLGXDOLVHG�� IOH[LEOH� HPSOR\PHQW� GHILQHG
E\�KXPDQ�FDSLWDO�SRUWIROLRV�� ,QGLYLGXDO�IOH[LEOH�ZRUNHUV�PRYH�EHWZHHQ�ZRUNSODFHV�RQ
GHPDQG�RU�DUH� VHOI�HPSOR\HG��SURYLGLQJ� ODERXU� VHUYLFHV�RQ�GHPDQG�� ,Q� -DSDQ� DQG� WKH
8.����SHU�FHQW�RI�WKH�SRSXODWLRQ�LV�VHOI�HPSOR\HG��SDUW�WLPH�RU�WHPSRUDU\��S������

6LOLFRQ� 9DOOH\� LV� D� WHVWLQJ� JURXQG� IRU� VWXGLHV� RI� IOH[LEOH� SURGXFWLRQ�� ,W� LV� D� QHZ
LQGXVWULDO� UHJLRQ�� HQWLUHO\� SRVW�ZDU�� LW� LV� D� FHQWUH� RI� LQQRYDWLRQ� LQ� SURGXFWLRQ�� DQG� LWV
SURGXFWV� DUH� D�GULYHU�RI� LQQRYDWLRQV� HOVHZKHUH�� µ7KHVH� LQGXVWULHV� DUH� FKDUDFWHULVHG� E\
WKH� IDFW� WKDW� WKH\� XVH� WKHLU� RZQ� SURGXFWV� LQ� SURGXFWLRQ� DQG� PDQDJHPHQW� SURFHVVHV
EHIRUH� WKHVH� SURGXFWV� DUH� GLIIXVHG� RQWR� ZRUOG� PDUNHWV�� 6LOLFRQ� 9DOOH\� LV� WKXV� WKH
ODERUDWRU\�RI� D�QHZ� WHFKQRORJLFDO� SDUDGLJP� WKDW� LV� VSUHDGLQJ�ZRUOGZLGH��ZLWK� DOO� GXH
DGDSWDWLRQV�WR�VSHFLILF�LQVWLWXWLRQDO�HQYLURQPHQWV¶��$PRQJ�WKH�SURPLQHQW�IHDWXUHV�RI�WKH
QHZ�PRGH� RI� LQGXVWULDO� RUJDQLVDWLRQ� DUH� IOH[LEOH�ZRUN�� QHZ� IRUPV� RI� QHWZRUNLQJ� DQG
PRELOLW\�� DQG� µFRQWLQJHQW� HPSOR\PHQW¶� �S�� ����� 6LOLFRQ� 9DOOH\� FRXOG� EH� H[SHFWHG� WR
H[HPSOLI\�WKHVH�IRUPV��DV�LWV�FRPSDQLHV�PXVW�SODFH�D�SUHPLXP�RQ�IOH[LELOLW\�LI�WKH\�DUH
WR�EH�FRPSHWLWLYH��7KH�FDVH�VWXG\�H[DPLQHV�WKH�GLIIHUHQW�IRUPV�RI�IOH[LEOH�HPSOR\PHQW
LQ�WKH�9DOOH\��DQG�PDSV�WUHQGV�LQ�WKHP�

7KH� PDMRULW\� RI� QRQ�VWDQGDUG� MREV� DUH� ORZ� SDLG� RU� PDUNHG� E\� SRRU� ZRUNLQJ
FRQGLWLRQV��EXW� LQ�6LOLFRQ�9DOOH\�D�VLJQLILFDQW� WKRXJK�VWLOO� VPDOO�PLQRULW\�RI� VXFK� MREV
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SURYLGH� RSSRUWXQLWLHV� DQG� HQKDQFHG� FRQGLWLRQV� �DOEHLW� DW� WKH� FRVW� RI� LQFUHDVHG� ULVN��
)XUWKHU�� µLQ�D�PDUNHW�ZKHUH� VNLOOV�TXLFNO\�EHFRPH�REVROHWH�� LW�PD\�DOVR� ORZHU�ZRUNHU
ULVN�E\�WDNLQJ�VNLOO�IRUPDWLRQ�RXW�RI�WKH�KDQGV�RI�WKH�HPSOR\HU¶��S������

&RQWLQJHQW�HPSOR\PHQW�HQWDLOV�UHGXFHG��WHQXRXV�RU�LQGLUHFW�WLHV�EHWZHHQ�HPSOR\HU
DQG�HPSOR\HH��GHILQLWLRQV�YDU\��VRPH�LQFOXGLQJ�DOO�SDUW�WLPH�ZRUN�DQG�VHOI�HPSOR\PHQW
�SS�� �������� 7KH� WHUP¶V� LPSOLFDWLRQ� RI� DV\PPHWULFDO� EHQHILWV� WR� HPSOR\HUV� GRHV� QRW
DOZD\V�KROG��VRPH�SDUW�WLPH�ZRUN�LV�YROXQWDU\��WKH�WHUP�µIOH[LEOH¶�LV�EHWWHU��,W�LV�EHWWHU
WR�GHILQH�DOO�LQYROXQWDU\�SDUW�WLPH�ZRUN�DV�µFRQWLQJHQW¶��>$UH�WKH\�VXJJHVWLQJ�KHUH�WKDW
µIOH[LEOH¶� LPSOLHV� QHXWUDOLW\� EHWZHHQ� HPSOR\HU� DQG� HPSOR\HH"� 7KLV� ZRXOG� SODFH� WKH
FKRVHQ�RYHU�DUFKLQJ�WHUP�LQ�TXHVWLRQ��DV� WKH\�KDYH�VWDWHG� WKDW� WKH�PDMRULW\�RI� IOH[LEOH
ZRUN� IDYRXUV� WKH� HPSOR\HU�@� 7KH\� JR� RQ� WR� VXJJHVW� WKDW� HYHQ� LI� IOH[LEOH�ZRUN� LV� QRW
HQWLUHO\�YROXQWDU\�µLW�PD\�SRWHQWLDOO\�SURYLGH�JUHDWHU�IOH[LELOLW\�ZLWKRXW�WKH�PDMRU�VRFLDO
FRVWV� LPSOLHG� ZKHUH� ZRUNHUV� DUH� IRUFHG� LQWR� KLJKO\� XQVWDEOH�� ORZ�SD\LQJ� VHFRQGDU\
MREV�� DV�FRQWLQJHQW� ODERXU¶� �S������� >7KH� FRQIXVLRQ�PXOWLSOLHV��6HH� DJDLQ� WKH� FRQIXVHG
DSSURDFK�RQ�S����ZKHUH�WKH\�VWDWH�WKDW�IOH[LEOH�VKRXOG�EH�DERXW�PXWXDOLW\�DQG�LV�ODUJHO\
DERXW� DV\PPHWU\� RI� SRZHU�� EXW� WKH\� DSSHDU� WR� UHVW� WKHLU� XOWLPDWH� PHDQLQJV� RQ� WKH
QRUPDWLYH�VKRXOG�EH�DSSURDFK��,W�ZRXOG�EH�EHWWHU� WR�XVH� µFRQWLQJHQW¶�IRU�DV\PPHWULFDO
MREV�DQG�µIOH[LEOH¶�ZKHUH�WKHUH�LV�JHQXLQH�PXWXDO�IOH[LELOLW\�@

)RUPV�RI�IOH[LEOH�ZRUN�LQFOXGH�

�� ,QGLYLGXDOV�KLUHG�WKURXJK�WHPSRUDU\�HPSOR\PHQW�DJHQFLHV�
�� ,QGLYLGXDOV�KLUHG�GLUHFWO\�E\�ILUPV�RQ�D�WHPSRUDU\��FRQWUDFW�RU�SURMHFW�EDVLV�
�� 3DUW�WLPH�HPSOR\HHV�
�� &HUWDLQ�FDWHJRULHV�RI�VHOI�HPSOR\HG�SHUVRQV�
�� ,QGLYLGXDOV�HPSOR\HG�RQ�DQ� LQIRUPDO�EDVLV�� VXFK�DV�GD\� ODERXUHUV�RU�SHRSOH�GRLQJ

KRPH�EDVHG�ZRUN�
�� &HUWDLQ�FDWHJRULHV�RI�VXEFRQWUDFWHG�ODERXU�ZKRVH�FRQGLWLRQV�RI�ZRUN�DUH�SULPDULO\

FRQWUROOHG� QRW� E\� WKH� GLUHFW� HPSOR\HU�� LH�� WKH� VXEFRQWUDFWHG� ILUP�� EXW� E\� WKH� ILUP
FRQWUROOLQJ�WKH�FRQWUDFWLQJ��S������

7KH\� WKHQ�SURYLGH�GDWD�RQ� WKH�GLIIHUHQW�NLQGV�RI� IOH[LEOH�ZRUN� LQ� WKH�86$�DQG� LQ
6LOLFRQ�9DOOH\��(PSOR\PHQW�YLD�WHPSRUDU\�KHOS�DJHQFLHV�KDV�JURZQ�GUDPDWLFDOO\��QRZ
FRQVWLWXWLQJ� �� SHU� FHQW� RI� $PHULFDQ� HPSOR\PHQW� DQG� PRUH� WKDQ� �� SHU� FHQW� LQ� 6DQWD
&ODUD�&RXQW\��WKH�]RQH�XQGHU�VWXG\�KHUH��3DUW�WLPH�ZRUN�KDV�ULVHQ�WR������SHU�FHQW�RI�DOO
$PHULFDQ� HPSOR\PHQW� DQG� ����� SHU� FHQW� LQ� &DOLIRUQLD� �ERWK� ����� ILJXUHV��� 6HOI�
HPSOR\PHQW�LQ�WKH�86$�ZDV�����SHU�FHQW�RI�WRWDO�FLYLOLDQ�HPSOR\PHQW�LQ������DQG�RYHU
�� SHU� FHQW� LQ� 6LOLFRQ� 9DOOH\� LQ� ������ 7UHQGV� LQ� LQIRUPDO� GD\� ODERXULQJ�� KRPH�EDVHG
ZRUN�DQG�VXE�FRQWUDFWLQJ�DUH�GLIILFXOW�WR�PHDVXUH��,Q�6DQWD�&ODUD�&RXQW\�WKHUH�KDV�EHHQ
D�KXJH�ULVH�LQ�HPSOR\PHQW� LQ�EXVLQHVV�VHUYLFHV��GRXEOLQJ������������LQ�VXFK�DUHDV�DV
DGYHUWLVLQJ��FRPSXWHU�DQG�GDWD�SURFHVVLQJ�VHUYLFHV��FRQVXPHU�FUHGLW�UHSRUWLQJ��EXLOGLQJ
VHUYLFHV�� VHFXULW\�� SHUVRQQHO� VHUYLFHV� HWF��� DQG� WKLV� DUHD� LV� D� URXJK� SUR[\� IRU� VXE�
FRQWUDFWHG� ZRUN� �SS�� �������� 7KH� DXWKRUV� HVWLPDWH� WKDW� URXJKO\� ���������������
SHUVRQV� LQ�6LOLFRQ�9DOOH\� DUH� HQJDJHG� LQ� VRPH� IRUP�RI� IOH[LEOH� HPSOR\PHQW� DQG� WKDW
IOH[LEOH� HPSOR\PHQW� DFFRXQWHG� IRU� DERXW� ������ SHU� FHQW� RI� DOO� HPSOR\PHQW� LQ� �����
)OH[LEOH� HPSOR\PHQW� LV� JURZLQJ� EHWZHHQ� WZR� DQG� D� KDOI� DQG� IRXU� WLPHV� DV� IDVW� DV
RYHUDOO�HPSOR\PHQW�� µ$W� WKH� OHDVW��PRUH� WKDQ�KDOI� WKH�JURZWK� LQ�HPSOR\PHQW� LQ�6DQWD
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&ODUD� &RXQW\� LQ� WKH� SDVW� WHQ� \HDUV� FDQ� EH� DFFRXQWHG� IRU� E\� WKH� ULVH� LQ� IOH[LEOH
HPSOR\PHQW¶� �SS�� �������� ,W� LV� LQ� WHPSRUDU\� HPSOR\PHQW� ±� SUH�HPLQHQWO\� IOH[LEOH� LQ
IRUP� ±� WKDW� WKH� GLVWLQFW� FKDUDFWHU� RI� 6LOLFRQ� 9DOOH\� UHYHDOV� LWVHOI�� ,Q� WKH� 9DOOH\
WHPSRUDU\�ZRUNHUV�DUH�PRVW�VWURQJO\�UHSUHVHQWHG�LQ�FOHULFDO�DQG�DGPLQLVWUDWLYH�SRVLWLRQV
����SHU�FHQW��DQG�EOXH�FROODU�SRVLWLRQV�����SHU�FHQW���7KHVH�GDWD�DUH�IDLUO\�FORVH�WR�WKRVH
IRU�WKH�86$��EXW�LQ�6LOLFRQ�9DOOH\�WKHUH�LV�DQ�XQXVXDOO\�KLJK�FRQFHQWUDWLRQ�RI�WHPSRUDU\
KHOS�VHUYLFH�ZRUNHUV�LQ�WHFKQLFDO�ILHOGV��S������

&DUQR\� HW� DO�� JR� RQ� WR� SURYLGH� TXRWDWLRQV� IURP� PDQDJHUV�� H[SODLQLQJ� WKHLU
GHSOR\PHQW� RI� IOH[LEOH� ODERXU��7KH� UHJLRQ� LV� FKDUDFWHULVHG� QRW� RQO\� E\� KLJK� XVDJH� RI
WHPSRUDU\�ZRUNHUV�EXW�E\�KLJK�WXUQRYHU�UDWHV�DQG�LQWHU�ILUP�PRELOLW\�DPRQJ�KLJK�WHFK
ILUPV¶�PRVW�VNLOOHG�HPSOR\HHV��ZRUNLQJ�D�QHWZRUN�RI�ILUPV�E\�WDNLQJ�DFFXPXODWHG�VNLOOV
IURP�RQH� WR� WKH�QH[W� >DQG�JHQHUDOLVLQJ� LQGXVWULDO� NQRZ�KRZ�DFURVV� WKH� LQGXVWU\@��7KH
DELOLW\� WR� ILQG� QHZ� MREV� LV� LQFUHDVLQJO\� LPSRUWDQW�� KHQFH� WKH� JURZLQJ� HPSKDVLV� RQ
QHWZRUNLQJ��DQG�FRQQHFWLRQV��µ(PSOR\DELOLW\�VHFXULW\¶��ZKLFK�UHSODFHV�VLQJOH�HPSOR\HU
HPSOR\PHQW� VHFXULW\�� UHVWV� RQ� WKHVH� TXDOLWLHV�� 7KLV� LV� D� QRQ�FRQWLQJHQW� IRUP� RI
IOH[LELOLW\�ZKLFK�PDNHV�6LOLFRQ�9DOOH\�DQ�H[FLWLQJ�SODFH�IRU�KLJK�WHFK�SURIHVVLRQDOV��SS�
�������>DQG�LQRUGLQDWHO\�VKDSHV�FXOWXUDO�FRQVWUXFWLRQV�RI�IOH[LEOH�ZRUN��3RVW�)RUGLVP�LV
WKH�LGHRORJ\�RI�WKH�KLJK�WHFK�SURIHVVLRQDO��)RU�PRVW�SHRSOH��LWV�EHQHILWV�DUH�DEVHQW@�

&KLOOHPL��2WWRULQR� DQG�*XL�� %HQHGHWWR� �������� µ7HDP� KXPDQ� FDSLWDO� DQG
ZRUNHU�PRELOLW\¶��-RXUQDO�RI�/DERU�(FRQRPLFV����������SS����������

µ7HDP�KXPDQ�FDSLWDO¶�LPSOLHV�WKDW�ZDJHV�DUH�LQWHUGHSHQGHQW�DQG�TXLWV�PXVW�QRW�H[FHHG
D�WKUHVKROG�OHYHO�ZLWKRXW� ORVV�RI�PRELOLW\�� ,Q� WKDW�UHVSHFW��KLJK�PRELOLW\�FRQIOLFWV�ZLWK
SURGXFWLYLW\�PD[LPLVDWLRQ��7KHVH�LVVXHV�DUH�H[SORUHG�HFRQRPHWULFDOO\�

&UHSRQ�� %UXQR�� 'XJXHW�� (PPDQXHO� DQG� 0DLUHVVH�� -DFTXHV� �������
µ5HVHDUFK�� LQQRYDWLRQ�� DQG� SURGXFWLYLW\�� DQ� HFRQRPHWULF� DQDO\VLV� DW� WKH
ILUP�OHYHO¶��1%(5�:RUNLQJ�3DSHU�1R��������1DWLRQDO�%XUHDX�RI�(FRQRPLF
5HVHDUFK��&DPEULGJH�0$�

0RGHOV�WKH�SURFHVVHV�IURP�ILUP�LQYHVWPHQW�LQ�5	'�WR�WKH�LQWURGXFWLRQ�RI� LQQRYDWLRQV
LQ�SURGXFWLRQ�DQG�GUDZV�RQ�QHZ�VRXUFHV�RI�GDWD� IRU�)UHQFK�PDQXIDFWXULQJ� ILUPV��7KH
SUREDELOLW\� RI� HQJDJLQJ� LQ� 5	'� IRU� D� ILUP� LQFUHDVHV� ZLWK� LWV� VL]H� DV� PHDVXUHG� E\
QXPEHU�RI� HPSOR\HHV�� LWV�PDUNHW� VKDUH� DQG� GLYHUVLILFDWLRQ�� DQG�ZLWK� WKH� GHPDQG�SXOO
DQG�WHFKQRORJ\�SXVK�LQGLFDWRUV��)LUP�LQQRYDWLRQ�RXWSXW��DV�PHDVXUHG�E\�SDWHQW�QXPEHUV
RU�LQQRYDWLYH�VDOHV��ULVHV�ZLWK�UHVHDUFK�HIIRUW�DQG�ZLWK�GHPDQG�SXOO�DQG�WHFKQRORJ\�SXVK
LQGLFDWRUV��)LUP�SURGXFWLYLW\�FRUUHODWHV�SRVLWLYHO\�ZLWK�KLJKHU� LQQRYDWLRQ�RXWSXW�� HYHQ
ZKHQ�FRQWUROOLQJ�IRU�SK\VLFDO�FDSLWDO�LQWHQVLW\�DQG�WKH�VNLOO�FRPSRVLWLRQ�RI�ODERXU��µ,W�LV
QRW�LQQRYDWLRQ�LQSXW��5	'��EXW�LQQRYDWLRQ�RXWSXW�WKDW�LQFUHDVHV�SURGXFWLYLW\¶��S�����
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'RFNHU\�� $�� 0��� .RVK\�� 3DXO�� 6WURPEDFN�� 7KRUVWHQ� DQG� <LQJ�� :LZL
�������� µ7KH� FRVW� RI� WUDLQLQJ� DSSUHQWLFHV� LQ�$XVWUDOLDQ� ILUPV¶��$XVWUDOLDQ
%XOOHWLQ�RI�/DERXU����������SS����������

$SSUHQWLFHV� DUH� GHFOLQLQJ� UHODWLYH� WR� WKH� WRWDO� ODERXU� IRUFH�� EXW� WKH\� SURYLGH� DQ
LPSRUWDQW� VRXUFH� RI� WKH� LQFUHDVLQJO\� OLPLWHG� IXOO�WLPH� HPSOR\PHQW� RSSRUWXQLWLHV
DYDLODEOH� WR�VFKRRO� OHDYHUV��$SSUHQWLFHV�FRQVWLWXWHG����SHU�FHQW�RI� IXOO�WLPH�HPSOR\HG
������\HDU�ROGV�LQ�������EXW����SHU�FHQW�LQ�������S��������7KH�DXWKRUV�XVH�D�FDVH�VWXG\
DSSURDFK�WR�LQYHVWLJDWH�WKH�FRVWV�RI�DSSUHQWLFHV�WR�ILUPV��ZLWK����ILUPV�LQ�WKH�VWXG\�

$OPRVW�DOO�HPSOR\HUV�VHH�DSSUHQWLFHV�DV�D�QHW�FRVW�LQ�WKH�ILUVW�����\HDUV�DQG�H[SHFW
WR�VWDUW�JHQHUDWLQJ�UHWXUQV�E\�WKH�HQG�RI� WKH�LQGHQWXUH��:DJH�FRVWV� LQFUHDVH�HDFK�\HDU�
EXW�PRUH� VORZO\� WKDQ� RXWSXW��:KHQ� RYHU�DZDUG� SD\PHQWV� DQG� RQ�FRVWV� DUH� LQFOXGHG�
ZDJH�FRVWV�DPRXQW�WR����FRVWV�RI�WKH�IXOO�WHUP��DQG�VXSHUYLVLRQ�FRVWV�DUH����SHU�FHQW��,Q
WKH�ILUVW�\HDU�VXSHUYLVLRQ�FRVWV�DUH�QHDUO\�HTXDO�WR�ZDJH�FRVWV�EXW�WKH\�GHFOLQH�HDFK�\HDU
DIWHU� WKDW� �S�� ������ ,Q� WKH� ILQDO� \HDU� ��� SHU� FHQW� RI� DOO� HPSOR\HUV� FRQVLGHUHG
DSSUHQWLFHVKLS�WR�EH�D�QHW�EHQHILW��S�������

:KHUH� WKH� ZRUN� KDV� ORZHU� VNLOO� FRQWHQW� DQG� LV� OHDUQHG� PRUH� TXLFNO\�� WKH
HPSOR\PHQW� RI� DSSUHQWLFHV� PRUH� TXLFNO\� EHFRPHV� SURILWDEOH�� �S�� ������ >,I� WKH� QHZ
WHFKQRORJLHV�KDYH�D�VKRUWHU�OHDUQLQJ�WLPH��DQG�RU�HQDEOH�VKRUWHU�OHDUQLQJ�WLPHV��WKH�FRVWV
RI� WUDLQLQJ� IDOO�� %XW� QHZ� FRPPXQLFDWLRQV� V\VWHPV� DUH� LPSOLFDWHG� LQ� PRUH� FRPSOH[
VRFLDO�UHODWLRQV�DQG�WKLV�DOVR�KDV�OHDUQLQJ�WLPH�LPSOLFDWLRQV�@

7KH�ILQGLQJ�WKDW�VR�PDQ\�ILUPV�EHDU�D�ODUJH�FRVW�LQ�SURYLGLQJ�DSSUHQWLFHVKLSV�LV�DW
RGGV�ZLWK�%HFNHU¶V� SRVWXODWH� WKDW� LQGLYLGXDO� WUDLQHHV� VKRXOG� EHDU� WKH� FRVWV� RI� JHQHUDO
HGXFDWLRQ��UDWKHU�WKDQ�WKH�ILUP��:K\�GR�SURILW�PD[LPLVLQJ�ILUPV�EHKDYH�LQ�WKLV�PDQQHU"
2QH�SRVVLEOH�H[SODQDWLRQ�LV�WKDW�WKH\�ODFN�SHUIHFW�LQIRUPDWLRQ��%XW�WKLV�LV�QRW�D�FRPSOHWH
H[SODQDWLRQ��µ5DWKHU��HPSOR\HUV�VHHP�WR�EH�LQIOXHQFHG�E\�D�ZLGHU�IDLWK�LQ�WKH�EHQHILWV�RI
LQYHVWLQJ� LQ� WUDLQLQJ� DQG� LQ� VXSSRUWLQJ� WKH� DSSUHQWLFHVKLS� V\VWHP� WR� DYRLG� VNLOO
VKRUWDJHV¶��S�������

'RFNHU\�� $�� 0�� DQG� 1RUULV�� .HLWK� �������� µ7KH� ³UHZDUGV´� IRU
DSSUHQWLFHVKLS�WUDLQLQJ�LQ�$XVWUDOLD¶��$XVWUDOLDQ�%XOOHWLQ�RI�/DERXU���������
SS����������

7KH� DUWLFOH� SURYLGHV� HVWLPDWHV� RI� WKH� UHWXUQV� WR� LQGLYLGXDOV� RQ� LQYHVWPHQW� LQ
DSSUHQWLFHVKLS� WUDLQLQJ�� 7KH� HVWLPDWHV� DUH� EDVHG� RQ� WKH� ����� &HQVXV�� (VWLPDWHV� DUH
PDGH�VHSDUDWHO\� IRU�GLIIHUHQW� WUDGHV�DQG� WKHUH� LV� FRQVLGHUDEOH�YDULDWLRQ�EHWZHHQ� WKHP�
)RU�PDOHV�DJHG�����LQFRPHV�IRU�PHWDO�ILWWHUV�PDFKLQLVWV��WKH�KLJKHVW��DUH�DERXW��������
DERYH�LQFRPHV�IRU�KDLUGUHVVHUV��WKH�ORZHVW���S�������

7KHUH� DUH� DERXW� ���� LQGLYLGXDO� WUDGHV� DQG� WKH� &HQVXV� DJJUHJDWHV� WKHP� LQWR� ��
RFFXSDWLRQDO�JURXSV��7HQ�RI�WKH�ODUJHVW�JURXSV�DUH�H[DPLQHG�KHUH��WRJHWKHU�WKHVH�WUDGHV
DFFRXQW� IRU� QHDUO\� KDOI� RI� DOO� WUDGHV� HPSOR\PHQW� �S�� ������ *HQGHU� VHJUHJDWLRQ� LV
H[WUHPH��ZLWK�YLUWXDOO\�QR�ZRPHQ� LQ� ILYH� RI� WKH� JURXSV��PHWDO� ILWWHUV� DQG�PDFKLQLVWV�
VWUXFWXUDO�� ERLOHUPDNLQJ� DQG� ZHOGLQJ�� HOHFWULFDO� PHFKDQLFV�� SOXPEHUV�� YHKLFOH
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PHFKDQLFV��2QH�JDUGHQHU�LQ�WHQ�LV�D�ZRPDQ��:RPHQ�DUH�D�ODUJH�PDMRULW\�LQ�KDLUGUHVVLQJ
DQG�WKH�JDUPHQW�WUDGHV��KDOI�WKH�FRRNV�DQG�D�WKLUG�RI�WKH�FRPSRVLWRUV��S�������

,Q�WKH�FDVH�RI�PDOHV��WKH�RYHUDOO�LQWHUQDO�UDWH�RI�UHWXUQ�RQ�DSSUHQWLFHVKLSV�LV����SHU
FHQW��EXW�LW�LV�QHJDWLYH�IRU�ZRPHQ��S��������,Q�VL[�RI�WKH�WHQ�WUDGHV�LQFOXGHG�LQ�WKH�VWXG\
WKH�QHW�SUHVHQW�YDOXH�RI�OLIHWLPH�HDUQLQJV�RI�DSSUHQWLFHV�DQG�WUDGHVSHUVRQV�LV�KLJKHU�WKDQ
IRU� WKRVH�ZLWKRXW�SRVW�VFKRRO�TXDOLILFDWLRQV��7KH� WUDGHV�ZKHUH� WKLV� LV�QRW� WKH� FDVH� DUH
YHKLFOH� PHFKDQLFV�� KDLUGUHVVHUV�� JDUGHQHUV� DQG� JDUPHQW� WUDGHVSHUVRQV�� $W� D� GLVFRXQW
UDWH�RI���SHU�FHQW�� WKH�KDLUGUHVVHU�KDV� OLIHWLPH�HDUQLQJV���������±���SHU� FHQW� ±�EHORZ
XQTXDOLILHG�ZRUNHUV��S��������1RWH�WKDW�WKH�LQWHUQDO�UDWH�RI�UHWXUQ�LV�YHU\�VHQVLWLYH�WR�WKH
OHYHO�RI�HDUQLQJV�IRUHJRQH�GXULQJ�WUDLQLQJ��S��������,Q�VHYHUDO�RFFXSDWLRQV��LQFRPHV�DUH
RQO\�IRUJRQH�IRU�WZR�\HDUV��DQG�FRPSRVLWRUV�GR�QRW�IRUJR�LQFRPHV�DW�DOO�

'XQORS�� <YRQQH� DQG� 6KHHKDQ�� 3HWHU� �������� µ7HFKQRORJ\�� VNLOOV� DQG� WKH
FKDQJLQJ�QDWXUH�RI�ZRUN¶��LQ�3HWHU�6KHHKDQ�DQG�*UHJ�7HJDUW��HGV���:RUNLQJ
IRU� WKH� IXWXUH�� WHFKQRORJ\� DQG� HPSOR\PHQW� LQ� WKH� JOREDO� NQRZOHGJH
HFRQRP\��9LFWRULD�8QLYHUVLW\�3UHVV��0HOERXUQH��SS����������

7KH�SDSHU� UHYLHZV� WUHQGV� LQ� WKH�FRPSRVLWLRQ�RI�HPSOR\PHQW�DQG�FRPSDUHV�$XVWUDOLDQ
GDWD� WR� GDWD� LQ� UHODWLRQ� WR� RWKHU� 2UJDQLVDWLRQ� IRU� (FRQRPLF� &R�RSHUDWLRQ� DQG
'HYHORSPHQW��2(&'��FRXQWULHV��HVSHFLDOO\�WKH�8QLWHG�6WDWHV�

(PSOR\PHQW�VKDUHV�E\�EURDG�HFRQRPLF�VHFWRU��$XVWUDOLD�DQG� WKH�86$�������DQG
����

8QLWHG�6WDWHV $XVWUDOLD
���� ���� ���� ����
� � � �

*RRGV�SURGXFLQJ�LQGXVWULHV ���� ���� ���� ����
*RRGV�UHODWHG�VHUYLFH�LQGXVWULHV ���� ���� ���� ����
3HUVRQ�DQG�NQRZOHGJH�EDVHG�VHUYLFHV�
 ���� ���� ���� ����
*RYHUQPHQW�VHUYLFHV�
 ���� ���� ��� ���
7RWDO ����� ����� ����� �����


�GLIIHUHQW�FODVVLILFDWLRQV�DSSO\�LQ�WKH�86$�DQG�$XVWUDOLD

,W�FDQ�EH�VHHQ�IURP�WKH�WDEOH��S�������WKDW�HPSOR\PHQW�LQ�WKH�JRRGV�UHODWHG�VHUYLFHV
KDV� EHHQ� IDLUO\� VWDEOH�� %XW� WKH� SHUVRQ� DQG� NQRZOHGJH�EDVHG� VHUYLFHV� KDYH� JURZQ
GUDPDWLFDOO\�� ,Q� WHUPV� RI� DEVROXWH� QXPEHUV�� LQ� $XVWUDOLD� HPSOR\PHQW� LQ� JRRGV
SURGXFWLRQ� URVH� E\� ������� SHRSOH� IURP� ���������� ZKLOH� WKH� SHRSOH� DQG� NQRZOHGJH
VHUYLFHV�URVH�IURP�����PLOOLRQ�WR�����PLOOLRQ��S��������7KH�VWUXFWXUDO�FKDQJH�KDV�DFWXDOO\
EHHQ�JUHDWHU�LQ�$XVWUDOLD�WKDQ�WKH�86$��S��������2I�WKH�SHRSOH�DQG�NQRZOHGJH�UHODWHG
VHUYLFHV�WKH�IDVWHVW�JURZWK�KDV�EHHQ�LQ�SURSHUW\�DQG�EXVLQHVV�VHUYLFHV������SHU�FHQW�S�D�
EHWZHHQ���������DQG����������DQG�DFFRPPRGDWLRQ��FDIHV�DQG�UHVWDXUDQWV������SHU�FHQW�
DQG�FXOWXUDO�DQG�UHFUHDWLRQDO�VHUYLFHV������SHU�FHQW���&RPPXQLFDWLRQ������SHU�FHQW��DQG
ILQDQFH� DQG� LQVXUDQFH� ����� SHU� FHQW�� KDYH� JURZQ� VORZO\� >DQG� DUH� SUHVXPDEO\� VKDUSO\
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DIIHFWHG� E\� WHFKQRORJLFDO� FKDQJH@�� ,Q� PDQXIDFWXULQJ� WKHUH� ZDV� D� ���� SHU� FHQW� S�D�
GHFOLQH�LQ�HPSOR\PHQW�RYHU�WKH�GHFDGH��S�������

7KHUH�KDYH�EHHQ�LPPHQVH�JHQGHU�VKLIWV��,Q������������SHU�FHQW�RI�PHQ�DQG������SHU
FHQW�RI�ZRPHQ�DJHG����\HDUV�DQG�RYHU�ZHUH�ZRUNLQJ�HLWKHU�IXOO�WLPH�RU�SDUW�WLPH��,Q�WKH
ILUVW� KDOI� RI� ����� WKH� PDOH� SURSRUWLRQ� KDG� IDOOHQ� WR� ����� SHU� FHQW� ZKLOH� WKH� IHPDOH
SURSRUWLRQ�KDG�ULVHQ�WR������SHU�FHQW��S�������

$V�D�VKDUH�RI� WKH�ZRUNLQJ�DJHG�SRSXODWLRQ��IXOO�WLPH�ZRUN�KDV� IDOOHQ�E\�DERXW���
SHU�FHQW�LQ�WKH�����������SHULRG��S��������7KH�SURSRUWLRQ�LQ�SDUW�WLPH�MREV�KDV�WULSOHG�LQ
WKDW�WLPH��µ)XOO�WLPH�ZRUN�UHPDLQV�WKH�GRPLQDQW�IRUP�RI�ODERXU�VXSSO\�LQ�WKH�HFRQRP\¶�
LQ� $XJXVW� ����� LW� FRQVWLWXWHG� ����� SHU� FHQW� RI� DOO� KRXUV� ZRUNHG� LQ� WKH� $XVWUDOLDQ
HFRQRP\� �S�� ������ 7KH� WUHQG� LV� DZD\� IURP� IXOO�WLPH� ZRUN� KRZHYHU�� 7KH� 2(&'� KDV
DGYDQFHG� WKH� QRWLRQ� RI� D� FRUH�SHULSKHU\� PRGHO� LQ� ZKLFK� PDQ\� FRPSDQLHV� UHYROYH
DURXQG� D� VPDOO� IXOO�WLPH� FRUH� DQG� UHO\� KHDYLO\� RQ� H[WHUQDO� UHVRXUFHV� YLD� RXWVRXUFLQJ�
FRQVXOWDQWV�DQG� WKH� WHPSRUDU\�KLULQJ�RI�ERWK� VNLOOHG�DQG�XQVNLOOHG�SHUVRQQHO� �S�������
3RVVLEOH�VLJQV�RI�VXFK�D�FRUH�SHULSKHU\�PRGHO�LQ�$XVWUDOLD�DUH��S�������

�� 7KH�LQFUHDVLQJ�GLVSHUVLRQ�RI�HDUQLQJV�DQG�KRXUV�ZRUNHG�E\�DJH�
�� 7KH�LQFUHDVLQJ�GLVSHUVLRQ�RI�DYHUDJH�KRXUV�ZRUNHG�LQWR�FRUH�DQG�SHULSKHU\�JURXSV�

DQG�WKH�GHFOLQH�RI�WKH�VWDQGDUG�ZHHN�
�� 7KH�LQFUHDVH�LQ�SUHFDULRXV�HPSOR\PHQW�
�� 7KH�JURZLQJ�FOXVWHULQJ�RI�MREV�E\�IDPLO\�W\SH��WKH�SRODULVDWLRQ�RI�IDPLOLHV�LQWR�WKRVH

ZKHUH�VHYHUDO�SHRSOH�ZRUN�DQG�WKRVH�ZKHUH�QR�RQH�ZRUNV��
�� 7KH�LQFUHDVLQJO\�QHLJKERXUKRRG�FRQFHQWUDWLRQ�RI�HPSOR\PHQW�RSSRUWXQLWLHV�

7KHUH�KDV�EHHQ�D�PDMRU�GHFOLQH�LQ�WKH�SURSRUWLRQ�RI�WRWDO�KRXUV�ZRUNHG�E\�SHUVRQV
DJHG�XQGHU����\HDUV��DQG�SHUVRQV�DJHG����\HDUV�DQG�DERYH��SS������������)RU�PDOHV�WKH
VKDUH�RI�KRXUV�ORFDWHG�LQ�WKH�������\HDU�JURXS�URVH�IURP����WR����SHU�FHQW��IRU�ZRPHQ�LW
URVH�IURP����WR����SHU�FHQW��S��������7KHUH�ZDV�DOVR�D�VKDUS�GHFOLQH�LQ�WKH�DYHUDJH�IXOO�
WLPH�HDUQLQJV�RI�������\HDU�ROGV�� UHODWLYH� WR� WKH�HDUQLQJV�RI������� \HDU�ROGV� �S�������
7KH�UHODWLYH�HDUQLQJV�RI�ROGHU�SHRSOH�KDV�DOVR�GHWHULRUDWHG��WKRXJK�OHVV�VR��DQG�PRUH�IRU
ZRPHQ�WKDQ�IRU�PHQ��S�������

0RUH�SHRSOH�DUH�ZRUNLQJ�PRUH�WKDQ����KRXUV�D�ZHHN�WKDQ�EHIRUH��DQG�PRUH�ZRUNLQJ
OHVV� WKDQ� ��� KRXUV� D� ZHHN� �SS�� ���������� %HWZHHQ� ����� DQG� ����� WKH� QXPEHU� RI
HPSOR\HG�SHUVRQV�ZRUNLQJ�D�VWDQGDUG��LH��������KRXU��ZHHN�LQFUHDVHG�E\�RQO\�����SHU
FHQW�� EXW� WKH� QXPEHU�ZRUNLQJ� ������ KRXUV� URVH� E\� ��� SHU� FHQW�� WKRVH�ZRUNLQJ� �����
KRXUV�URVH�E\�����SHU�FHQW��DQG�WKRVH�ZRUNLQJ����KRXUV�RU�PRUH�URVH�E\�����SHU�FHQW��S�
������7KRVH�ZRUNLQJ������KRXUV�URVH�E\�����SHU�FHQW��WKRVH�ZRUNLQJ�������KRXUV�URVH
E\�����SHU�FHQW��DQG�WKRVH�ZRUNLQJ�������KRXUV�URVH�E\����SHU�FHQW��:KHUHDV�LQ�����
WKHUH�ZHUH������PLOOLRQ�SHRSOH�ZRUNLQJ����KRXUV�RU�OHVV��FRPSULVLQJ������SHU�FHQW�RI�DOO
ZDJH�DQG�VDODU\�HDUQHUV��E\������WKH�QXPEHU�RI�WKHVH�SHRSOH�KDG�ULVHQ�WR������PLOOLRQ�
�����SHU�FHQW�RI�WKH�ZRUNIRUFH��%\������RYHU�KDOI�RI�DOO�ZDJH�DQG�VDODU\�HDUQHUV�ZHUH
ZRUNLQJ�RXWVLGH�WKH�������KRXU�EDQG�DQG�YLUWXDOO\�DOO�RI�WKH�JURZWK�LQ�ZDJH�DQG�VDODU\
HPSOR\PHQW�VLQFH������KDG�EHHQ�RXWVLGH�WKH�QRQ�VWDQGDUG�KRXUV�EDQG��S�������

&DVXDO�HPSOR\HHV�DV�D�SHUFHQWDJH�RI�DOO�HPSOR\HHV�URVH�IURP������SHU�FHQW�LQ�����
WR������SHU�FHQW�LQ�������1RWH�WKDW�LW�LV�KHDYLO\�JHQGHUHG�WKURXJKRXW�WKH�SHULRG�±�WKRXJK
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GHFUHDVLQJO\�VR�±� LQ������������SHU�FHQW�RI�ZRPHQ�ZHUH� FDVXDO� FRPSDUHG� WR������SHU
FHQW�LQ�������DQG������SHU�FHQW�RI�PHQ�FRPSDUHG�WR�RQO\�����SHU�FHQW�LQ�������S�������

%HWZHHQ������DQG������ WKH�QXPEHU�RI�$XVWUDOLDQ� IDPLOLHV� URVH� E\� ����� SHU� FHQW
�����������7KH�QXPEHU�ZLWK� QR� SDUHQWV�ZRUNLQJ� URVH� E\� ����� SHU� FHQW� ����������� WKH
QXPEHU�ZLWK�RQH�SDUHQW�ZRUNLQJ�IHOO�E\������SHU�FHQW� ����������DQG� WKH�QXPEHU�ZLWK
WZR�SDUHQWV�ZRUNLQJ�URVH�E\������SHU�FHQW������������7KH�ODUJHVW�JURXS�LQ������ZDV�RQH
SHUVRQ�ZRUNLQJ��������������EXW�LQ������LW�ZDV�WZR�SHUVRQV��������������0HDQZKLOH�WKH
QXPEHU� RI� IDPLOLHV� ZLWK� QR� SDUHQW� ZRUNLQJ� URVH� IURP� �������� WR� ��������� 7KH
SURSRUWLRQ�ZLWK�QR�SDUHQW�ZRUNLQJ�URVH�IURP������WR������SHU�FHQW��WKH�SURSRUWLRQ�ZLWK
RQH�SDUHQW�ZRUNLQJ�IHOO�IURP������WR������SHU�FHQW��DQG�WKH�SURSRUWLRQ�ZLWK�ERWK�SDUHQWV
ZRUNLQJ�URVH�IURP������WR������SHU�FHQW��S�������

7KH�FOXVWHULQJ�RI�HPSOR\PHQW�LQ�WZR�DGXOW�IDPLOLHV��$XVWUDOLD�������WR�����

)DPLO\�W\SH��E\�QXPEHU�RI�SDUHQWV�ZRUNLQJ ���� ���� 3HUFHQW�FKDQJH
WKRXVDQGV WKRXVDQGV �

1R�SDUHQW�ZRUNLQJ ��� ��� ����
2QH�SDUHQW�ZRUNLQJ ���� ��� ������
7ZR�SDUHQWV�ZRUNLQJ ��� ���� ����
$OO�IDPLOLHV ���� ���� ����

:RUN� E\�*UHJRU\� DQG�+XQWHU� KDV� GUDZQ� DWWHQWLRQ� WR� WKH� SRODULVDWLRQ� RI� UHJLRQV�
2YHU� WKH� ���������� SHULRG� HPSOR\PHQW� ZDV� KHDYLO\� VNHZHG� WRZDUGV� DUHDV� RI� KLJK
VRFLR�HFRQRPLF�VWDWXV��,Q�WKH�ERWWRP�WKUHH�GHFLOHV�WKH�HPSOR\PHQW�WR�SRSXODWLRQ�IHOO���
SHU�FHQW���DQG�IHOO����SHU�FHQW�LQ�WKH�ERWWRP�GHFLOH���ZKLOH�LQ�WKH�WRS�WKUHH�GHFLOHV�LW�ZDV
HIIHFWLYHO\�XQFKDQJHG��LQFUHDVLQJ�PDUJLQDOO\�LQ�WKH�WRS�GHFLOH��S�������

7KH�DXWKRUV�PRYH�RQ�WR�WUHQGV�LQ�WKH�VNLOO�FRPSRVLWLRQ�RI�WKH�ZRUNIRUFH��&KDQJHV
LQ�VNLOO�FKDQJHV�LQ� WKH�ODERXU�PDUNHW�FDQ�EH�DQDO\VHG� LQ� WKUHH�GLIIHUHQW�ZD\V�>QRQH�RI
ZKLFK� LV� YHU\� VDWLVIDFWRU\@�� )LUVW�� E\� UHDGLQJ� WUHQGV� LQ� WKH� RFFXSDWLRQDO� VWUXFWXUH� RI
HPSOR\PHQW�� DVVXPLQJ� LPSOLFLW� VNLOO� FRQWHQW� LQ� WKH� RFFXSDWLRQDO� FDWHJRULHV�� 3UREOHP�
VNLOOV�DUH�FKDQJLQJ��6HFRQG��E\�SUR[\LQJ�VNLOO�XVLQJ�KRXUO\�HDUQLQJV��3UREOHP��WKHUH�ZLOO
DOZD\V�EH�GHEDWH�DERXW�WKH�H[WHQW�WR�ZKLFK�FKDQJHV�LQ�UHODWLYH�HDUQLQJV�UHIOHFW�FKDQJHV
LQ�VNLOO�FRPSRVLWLRQ��FKDQJHV�LQ�WKH�UHZDUGV�WR�VNLOO��RU�RWKHU�IDFWRUV��7KLUG��E\�GUDZLQJ
XS�D�PRUH�GHWDLOHG�SURILOH�RI�RFFXSDWLRQV�� JURXQGHG� LQ� VNLOO� FDWHJRULHV��3UREOHP��GDWD
DUH�QRW�DOZD\V�DYDLODEOH��>7KLV�LV�WKH�PRVW�IUXLWIXO�DSSURDFK@��S�������

,Q�WKH�����V��LQ�DOO�2(&'�FRXQWULHV�ZKLWH�FROODU�ZRUN�JUHZ�UHODWLYH�WR�EOXH�FROODU
ZRUN�DQG�LQ�DOO�EXW� WZR�WKH�QXPEHU�RI�EOXH�FROODU�ZRUNHUV�GHFOLQHG�LQ�DEVROXWH� WHUPV�
7KHUH�ZDV�VOLJKW�JURZWK�LQ�WKH�86$�DQG�WKH�1HWKHUODQGV��S��������2(&'�GDWD�VXJJHVW
WKDW�LQ�DOO�FRXQWULHV�WKHUH�ZDV�VXEVWDQWLDO�JURZWK�LQ�KLJK�VNLOOHG�ZRUNHUV�UHODWLYH�WR�ORZ�
VNLOOHG��ZLWK�KLJK�VNLOOHG�GHILQHG� DV� OHJLVODWRUV�� VHQLRU�RIILFLDOV��PDQDJHUV�� WHFKQLFLDQV
DQG�DVVRFLDWH�SURIHVVLRQDOV� �ZLWK�D� VOLJKW�YDULDWLRQ� LQ�*HUPDQ\��� /RZ�VNLOOHG�ZRUNHUV
LQFOXGH�DOO�RWKHU�RFFXSDWLRQV�� ,Q�&DQDGD�� -DSDQ��*HUPDQ\��)UDQFH�DQG� ,WDO\� WKHUH�ZDV
ORZ�JURZWK�RU�DQ�DFWXDO�GHFOLQH�LQ�QXPEHUV��S�������

$�UHODWHG�GDWD�VHW�FRPSDUHV�HLJKW�FRXQWULHV��LQFOXGLQJ�$XVWUDOLD�DQG�1HZ�=HDODQG�
7KH�JHQHUDO�SDWWHUQ�FRUURERUDWH�WKH�WUHQGV�LQ�WKH�VL[�FRXQWU\�VHW��LI�QRW�TXLWH�DV�VWURQJO\�
2QO\�LQ�WKH�86$�ZDV�WKHUH�VLJQLILFDQW�JURZWK�LQ�WKH�ORZ�VNLOOHG�FOXVWHU�RI�RFFXSDWLRQV�
)RU�ERWK�PDQXIDFWXULQJ�DQG�VHUYLFHV�H[FHSW�IRU�VHUYLFHV�LQ�,WDO\��WKH�IDVWHVW�JURZWK�LV�LQ
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WKH� KLJK�VNLOO� ZKLWH�FROODU� FDWHJRU\� �S�� ������ %OXH�FROODU� KLJK�VNLOO� LV� WKH� ZHDNHVW
FDWHJRU\�LQ�VL[�RXW�RI�HLJKW�FRXQWULHV��E\�D�ELJ�PDUJLQ��LQFOXGLQJ�$XVWUDOLD��VXJJHVWLQJ�D
SURQRXQFHG�GHVNLOOLQJ�LQ�EOXH�FROODU�ZRUN��7KH�H[FHSWLRQV�DUH�,WDO\�ZKHUH�WKH�GHFOLQH�LQ
WKH�ORZ�VNLOO�DQG�KLJK�VNLOO�EOXH�FROODU�FDWHJRULHV�LV�VLPLODU��DQG�*HUPDQ\�ZKHUH�EOXH�
FROODU� ORZ�VNLOO�ZRUN� LV� GHFOLQLQJ�ZKLOH� EOXH�FROODU� KLJK� VNLOO�ZRUN� LV� LQFUHDVLQJ� �SS�
����������$�IXUWKHU�PRUH�GHWDLOHG�FRPSDULVRQ�EHWZHHQ�$XVWUDOLDQ�GDWD� IRU����������
DQG�86$� GDWD� IRU� ���������� LV� OHVV� FOHDU�FXW�� ,Q� QHLWKHU� FRXQWU\� GRHV� JURZWK� LQ� WKH
KLJK�VNLOO�FDWHJRU\�DSSHDU�WR�H[FHHG�JURZWK�LQ�WKH�ORZ�VNLOO�FDWHJRU\�±�LQGHHG�WKH�86$
GDWD�VXJJHVW�VLJQLILFDQWO\�KLJKHU�JURZWK� LQ� ORZ�VNLOO� �����SHU�FHQW�S�D��� WKDQ�KLJK�VNLOO
����� SHU� FHQW� S�D��� HPSOR\PHQW� �SS�� ����������$XVWUDOLDQ� DQQXDO� UDWHV� DUH� ORZ�VNLOOHG
���� SHU� FHQW�� KLJK�VNLOOHG� ���� SHU� FHQW�� 7KH� GLIIHUHQFH� EHWZHHQ� WKHVH� GDWD� DQG� WKH
SUHYLRXV�GDWD�LV�SDUWO\�GXH�WR�WKH�JURZWK�RI�EOXH�FROODU� ORZ�VNLOOHG�LQ�$XVWUDOLD��SDUWO\
WKH�JURZWK�RI�ZKLWH�FROODU�ORZ�VNLOOHG�ZRUN�LQ�ERWK�FRXQWULHV�±�GHVSLWH�WKH�HYLGHQW�XS�
VNLOOLQJ�RI�ZKLWH�FROODU�IHPDOH�ZRUN�LQ�$XVWUDOLD��SS�����������

(GZDUGV�� /LQGD� 1�� DQG� )LHOG�+HQGUH\�� (OL]DEHWK� �������� µ+RPH�EDVHG
ZRUNHUV�� GDWD� IURP� WKH� ����� &HQVXV� RI� 3RSXODWLRQ¶�� 0RQWKO\� /DERU
5HYLHZ��1RYHPEHU��SS��������

7KH� DXWKRUV�XVH� WKH������$PHULFDQ�&HQVXV�GDWD� WR� GHVFULEH� DQG� DQDO\VH� KRPH�EDVHG
ZRUN��7KH�QHZ�WHFKQRORJLHV�FUHDWH�DQ�RSSRUWXQLW\�IRU�WKH�UHWXUQ�RI�PDUNHW�ZRUN�WR�WKH
KRPH��,Q������WKH�&XUUHQW�3RSXODWLRQ�6XUYH\�HVWLPDWHG�WKDW������SHU�FHQW�RI�QRQ�IDUP
ZRUNHUV�ZHUH� µHQJDJHG� LQ� VRPH�ZRUN� DW�KRPH�DV�SDUW� RI� WKHLU� SULPDU\� MRE¶��0DQ\�RI
WKHVH��KRZHYHU��ZHUH�MXVW�WDNLQJ�VRPH�ZRUN�KRPH��HJ�� LQ� WKH�HYHQLQJV�� ,Q�IDFW�����SHU
FHQW�RI�WKRVH�ZKR�ZRUN�DW�KRPH�DUH�QRW�H[SOLFLWO\�SDLG�IRU�LW��2I�WKH�RWKHU����SHU�FHQW�
DERXW�KDOI�ZRUN�IHZHU�WKDQ���KRXUV�SHU�ZHHN�DW�KRPH��DQG�RQO\����SHU�FHQW�RI�WKH����SHU
FHQW��LH����SHU�FHQW�RI�DOO�KRPH�ZRUNHUV��ZRUNHG����KRXUV�SHU�ZHHN�DW�KRPH��S�������,Q
DGGLWLRQ�� ���� PLOOLRQ� ZRUNHUV� ZRUN� HQWLUHO\� DW� KRPH�� HLWKHU� DV� ZDJH� DQG� VDODU\
HPSOR\HHV�RU�DV�VHOI�HPSOR\HG�ZRUNHUV��0RUH�WKDQ�WZR�WKLUGV�RI�DOO�KRPH�ZRUNHUV�DUH
LQYROYHG� LQ� VHUYLFHV� LQGXVWULHV��ZLWK�D� VWURQJ� UHSUHVHQWDWLRQ� LQ�SHUVRQDO� VHUYLFHV� �IRXU
WLPHV�WKH�SURSRUWLRQ�IRU�WKH�HFRQRP\�DV�D�ZKROH��VHH�S�������0RUH�DUH�LQ�IDUPLQJ�WKDQ
WKH�DYHUDJH��IHZHU�LQ�PDQXIDFWXULQJ��0DQDJHUV�DQG�SURIHVVLRQDOV�DUH�RYHU�UHSUHVHQWHG
DPRQJ� KRPH�ZRUNHUV�� +RPH�ZRUNHUV� DUH� PXFK� PRUH� OLNHO\� WR� EH� VHOI�HPSOR\HG� ±
DOPRVW�WZR�WKLUGV�DUH� LQ� WKLV�FDWHJRU\��FRPSDUHG�WR�����SHU�FHQW�RI�RQ�VLWH�ZRUNHUV��S�
�����+RXUO\� HDUQLQJV� DUH� ��� SHU� FHQW� �PHQ�� DQG� ��� SHU� FHQW� �ZRPHQ�� RI� WKHLU� RQ�VLWH
FRXQWHUSDUWV��S������

(QJHOEUHFKW�� +DQV�-XUJHQ� �������� µ,QWHUQDWLRQDO� 5	'� VSLOORYHUV�� KXPDQ
FDSLWDO�DQG�SURGXFWLYLW\� LQ�2(&'�HFRQRPLHV��DQ�HPSLULFDO� LQYHVWLJDWLRQ¶�
(XURSHDQ�(FRQRPLF�5HYLHZ������SS������������

7KH� DUWLFOH� H[WHQGV� SUHYLRXV� ZRUN� RQ� 5	'� VSLOO�RYHUV� WR� LQFOXGH� D� JHQHUDO� KXPDQ
FDSLWDO�YDULDEOH�DFFRXQWLQJ�IRU�LQQRYDWLRQ�RXWVLGH�WKH�5	'�VHFWRU��DQG�RWKHU�DVSHFWV�RI



��

KXPDQ� FDSLWDO� �LQFOXGLQJ� RQ�WKH�MRE� OHDUQLQJ��� QRW� FDSWXUHG� E\� 5	'�� 7KLV� OHDGV� WR
GLPLQLVKHG� HVWLPDWHV� RI� GRPHVWLF�5	'� FDSLWDO� DQG� LQWHUQDWLRQDO�5	'� VSLOORYHUV�� EXW
WKHVH�UHPDLQ�KLJKO\�VWDWLVWLFDOO\�VLJQLILFDQW��(QJHOEUHFKW�WKHRULVHV�KXPDQ�FDSLWDO�DV�ERWK
D� IDFWRU� RI� SURGXFWLRQ� GLUHFWO\� DIIHFWLQJ� SURGXFWLYLW\�� DQG� D� YHKLFOH� IRU� LQWHUQDWLRQDO
NQRZOHGJH� WUDQVIHU� DVVRFLDWHG� ZLWK� SURGXFWLYLW\� FDWFK�XS� DPRQJVW� 2(&'� FRXQWULHV�
*HQHUDO�KXPDQ�FDSLWDO�IRUPDWLRQ��LQ�LWV�GLIIHUHQW�IRUPDO�DQG�LQIRUPDO�YDULDQWV��DSSHDUV
WR�SOD\�D�UROH�LQ�HFRQRPLF�JURZWK�WKDW�LV�GLVWLQFW�IURP�5	'�

(YDQJHOLVWD��5LQDOGR��3HUDQL��*LXOLR��5DSLWL��)DELR�DQG�$UFKLEXJL��'DQLHOH
��������µ1DWXUH�DQG�LPSDFW�RI�LQQRYDWLRQ�LQ�PDQXIDFWXULQJ�LQGXVWU\��VRPH
HYLGHQFH� IURP� WKH� ,WDOLDQ� LQQRYDWLRQ� VXUYH\¶�� 5HVHDUFK� 3ROLF\�� ���
SS����������

7KH� DXWKRUV� XVH� GDWD� RQ� PRUH� WKDQ� ������� ILUPV� SDUWLFLSDWLQJ� LQ� WKH� VHFRQG� ,WDOLDQ
,QQRYDWLRQ� 6XUYH\� WR� DQDO\VH� WKH� QXPEHU� RI� ILUPV� LQYROYHG� LQ� LQQRYDWLRQ�� WRWDO
H[SHQGLWXUHV� RQ� LQQRYDWLRQ� �RI� ZKLFK� WKH� PRVW� LPSRUWDQW� DUH� LQYHVWPHQW� LQ� QHZ
PDFKLQHU\�DQG�5	'���DQG� WKH�TXDQWLW\�DQG�TXDOLW\�RI� LQQRYDWLQJ�RXWSXWV��7KH�SLFWXUH
WKDW� HPHUJHV� LV� RQH� LQ� ZKLFK� LQQRYDWLRQ� LV� E\� QR� PHDQV� XQLYHUVDO�� DQG� LV� PRUH� WKH
H[FHSWLRQ�WKDQ�WKH�UXOH��6PDOO�ILUPV�WKDW�LQQRYDWH�DUH�LQ�D�PLQRULW\�LQ�WKHLU�VL]H�JURXS�
DQG� VPDOO� ILUPV� DFFRXQW� IRU�RQO\� D� VPDOO� SURSRUWLRQ� RI� WRWDO� LQQRYDWLRQ� H[SHQGLWXUH� �
WKRXJK�WKRVH�WKDW�GR�LQQRYDWH�DUH�QR�OHVV�LQQRYDWLYH�WKDQ�ODUJH�ILUPV��,Q�IDFW�������SHU
FHQW�RI�ILUPV�ZLWK�������HPSOR\HHV�DUH�LQQRYDWLQJ�ILUPV��FRPSDUHG�WR������SHU�FHQW�RI
WKRVH�ZLWK� ����� HPSOR\HHV� RU�PRUH�� ,QQRYDWLQJ� ILUPV� FRQVWLWXWH� ����� SHU� FHQW� RI� DOO
ILUPV�������SHU�FHQW�RI�DOO�HPSOR\PHQW��DQG������SHU�FHQW�RI�DOO�VDOHV��7DEOH����S�������
7KH� KLJKHVW� SURSRUWLRQ� RI� LQQRYDWLQJ� ILUPV� DUH� IRXQG� LQ� DHURVSDFH�� HOHFWULFDO� DQG
FRPSXWLQJ� JRRGV�� SKDUPDFHXWLFDOV�� SUHFLVLRQ� LQVWUXPHQWV�� PDFKLQHU\� DQG� FKHPLFDOV�
2QO\�����SHU�FHQW�RI�PDQXIDFWXULQJ�VDOHV�FRQVLVWV�RI�HQWLUHO\�QHZ�SURGXFWV�� ,QQRYDWLRQ
LV�D�PXFK�ODUJHU�IDFWRU�LQ�RIILFH�PDFKLQHU\�WKDQ�LQ�RWKHU�LQGXVWULHV��S�������

7KH� LQQRYDWLRQ� SDWWHUQV� LQ� ,WDO\� DUH� VLPLODU� WR� WKRVH� LQ�PRVW� (XURSHDQ� FRXQWULHV�
7KH� GDWD� VKRZ� WKDW� 5	'� LV� WKH� PRVW� LPSRUWDQW� µLQWDQJLEOH¶� LQQRYDWLRQ� H[SHQGLWXUH�
WKRXJK�DFFRXQWLQJ�IRU�QR�PRUH�WKDQ�RQH�WKLUG�RI�DOO�LQQRYDWLRQ�H[SHQGLWXUHV�LQ�(XURSH�
,Q� DOO� FRXQWULHV� WKH� PDMRU� LQQRYDWLRQ� HIIRUW� LV� LQ� µWKH� DGRSWLRQ� DQG� GLIIXVLRQ� RI
WHFKQRORJLHV�HPERGLHG�LQ�FDSLWDO�JRRGV��7KH�DFTXLVLWLRQ�RI�µGLVHPERGLHG¶�WHFKQRORJLHV
WKURXJK�SDWHQWV�DQG�OLFHQVHV�LV�D�VHFRQGDU\�LQQRYDWLRQ�FRPSRQHQW��'HVLJQ�H[SHQVHV�DUH
DOVR� VHFRQGDU\�� 6PDOO� ILUPV� DUH�PRUH� OLNHO\� WR� LQQRYDWH� E\� DFTXLULQJ�PDFKLQHU\� DQG
SODQW��ODUJH�ILUPV�E\�GHYHORSLQJ�QHZ�WHFKQRORJLHV��S�������

)UHHPDQ�� &KULV� ������� µ7KH� HFRQRPLFV� RI� WHFKQLFDO� FKDQJH¶��&DPEULGJH
-RXUQDO�RI�(FRQRPLFV������SS����������

)UHHPDQ�SURYLGHV�D�YHU\�XVHIXO�RYHUYLHZ�RI�UHVHDUFK�LQ�WKH�ILHOG�XS�WR�������+H�QRWHV
WKDW�WKLV�UHVHDUFK�LV�KLJKO\�XQHYHQ�E\�LQGXVWU\�VHFWRU��,Q�SDUWLFXODU�
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$� VHULRXV� ZHDNQHVV� RI� WKLV� UHVHDUFK� KDV� EHHQ� WKH� ODFN� RI� DWWHQWLRQ� WR� VHUYLFH
LQGXVWULHV�EXW�WKLV�LV�DOVR�D�FULWLFLVP�ZKLFK�FRXOG�EH�PDGH�RI�LQGXVWULDO�HFRQRPLFV
PRUH�JHQHUDOO\��1HYHUWKHOHVV�� D� IHZ�SLRQHHULQJ� VWXGLHV�KDYH�EHHQ�PDGH�� VXFK�DV
$XOLDQD�3RRQ¶V� ������� KLJKO\� RULJLQDO� UHVHDUFK� RQ� WHFKQLFDO� FKDQJH� LQ� WRXULVP�
DQG�VRPH�ZRUN�RQ�ILQDQFLDO�VHUYLFHV��HJ��+HHUMH�������%DED�������3HWLW�������'H
:LW�������&DVVLRODWR�������&KULVWHQVHQ��������7KHVH�VWXGLHV�� WRJHWKHU�ZLWK�PRUH
JHQHUDO� DQDO\VLV� RI� VHUYLFH� LQGXVWULHV� �%DUUDV� ����� 	� ������ 3RVWKXPD� �����
4XLQQ� ������� VKRZ� WKDW� PRVW� RI� WKHP� VKDUHG� VRPH� RI� WKH� FKDUDFWHULVWLFV� RI
PDQXIDFWXULQJ� LQGXVWULHV� RI� YHU\� ORZ� UHVHDUFK�LQWHQVLW\� �6FKHUHU� ����E�� EXW� DUH
QRZ�FKDQJLQJ��S�������

:KHUHDV� IRU� D� ORQJ� WLPH�� RWKHU� LQGXVWULHV� �RIILFH� PDFKLQHV�� WHOHFRPPXQLFDWLRQV
HWF��� GHWHUPLQHG� WKH� WHFKQLFDO� FKDQJHV� LQ� VHUYLFHV�� µZLWK� WKH� FRPSXWHU� UHYROXWLRQ� WKLV
PD\� EH� FKDQJLQJ¶�� µ,Q�KRXVH� VRIWZDUH� GHYHORSPHQW� ���� LV� QRZ� FKDUDFWHULVWLF� RI� PDQ\
ILUPV� LQ� ILQDQFLDO� VHUYLFHV��ZKLFK� DOVR�KDYH� D�KHDYLHU� LQYHVWPHQW� LQ� ,&7� >LQIRUPDWLRQ
DQG�FRPPXQLFDWLRQ�WHFKQRORJLHV@�HTXLSPHQW�WKDQ�PRVW�ILUPV�LQ�PDQXIDFWXULQJ��$W�WKH
VDPH�WLPH��VSHFLDOLVW�VRIWZDUH�FRPSDQLHV�KDYH�D�YHU\�G\QDPLF�UROH�LQ�WHFKQLFDO�FKDQJH¶
�S�������

7KH� ODFN� RI� GDWD� RQ� VHUYLFHV� LV� µYHU\� XQVDWLVIDFWRU\� IRU� PDQ\� UHDVRQV�� WKRXJK
SULQFLSDOO\��RI�FRXUVH��IRU�WKH�IDFW�WKDW�VHUYLFH�LQGXVWULHV�QRZ�DFFRXQW�IRU�QHDUO\�WKUHH�
TXDUWHUV�RI�WRWDO�HPSOR\PHQW�LQ�VRPH�LQGXVWULDO�FRXQWULHV��$�VHFRQG�UHDVRQ�LV�WKDW�WKH\
DUH� QRZ� GHHSO\� DIIHFWHG� E\� QHZ� WHFKQRORJLHV� �LQ� SDUWLFXODU�� LQIRUPDWLRQ� WHFKQRORJ\��
)RU� H[DPSOH� ILQDQFLDO� VHUYLFHV� DUH� EHFRPLQJ� YHU\� FDSLWDO� LQWHQVLYH� DQG� LQ� SDUWLFXODU�
FRPSXWHU�LQWHQVLYH��KRZHYHU��IURP�WKH�OLWWOH�ZRUN�WKDW�KDV�EHHQ�GRQH��LW�VHHPV�WKDW�WKH\
PD\�QRW�\HW�EH�YHU\�NQRZOHGJH�LQWHQVLYH¶��µ7KLV�LV�D�UDSLGO\�FKDQJLQJ�VLWXDWLRQ¶�ZKLFK
PHULWV�PRUH�UHVHDUFK��S�������

)UHHPDQ��&KULV��������µ7KH�³1DWLRQDO�6\VWHP�RI�,QQRYDWLRQ´�LQ�KLVWRULFDO
SHUVSHFWLYH¶��&DPEULGJH�-RXUQDO�RI�(FRQRPLFV������SS�������

)UHHPDQ� DUJXHV� WKDW� FRQWUDU\� WR� VRPH� RI� WKH� OLWHUDWXUH� RQ� JOREDOLVDWLRQ�� QDWLRQDO� DQG
UHJLRQDO�V\VWHPV�RI�LQQRYDWLRQ�UHPDLQ�DQ�HVVHQWLDO�GRPDLQ�RI�ERWK�SUDFWLFDO�DFWLYLW\�DQG
HFRQRPLF�DQDO\VLV��+H� WUDFHV� WKH�PXWXDOO\� LQWHU�GHSHQGHQW� UROHV�RI�QDWLRQDO� HGXFDWLRQ
V\VWHPV�� LQGXVWULDO� UHODWLRQV�� WHFKQLFDO� DQG� VFLHQWLILF� LQVWLWXWLRQV�� JRYHUQPHQW�� FXOWXUDO
WUDGLWLRQV��RWKHU�QDWLRQDO�LQVWLWXWLRQV��XVLQJ�KLVWRULFDO�H[DPSOHV�GUDZQ�IURP�3UXVVLD��WKH
8QLWHG� 6WDWHV�� -DSDQ�� WKH� 8665�� HWF�� 0XFK� RI� WKH� IRFXV� KDV� EHHQ� RQ� IRUPDO� 5	'
LQVWLWXWLRQV��HVSHFLDOO\�VLQFH�WKH�FKDQJHV�LQ�86�VFLHQFH�SROLF\�DW�WKH�HQG�RI�:RUOG�:DU
7ZR��5	'�DFWLYLW\�LV�PRUH�UHDGLO\�PHDVXUHG�WKDQ�DUH�RWKHU�HOHPHQWV��,Q�WKH�����V�DQG
����V� WKH� HPSKDVLV� RQ� GLIIXVLRQ� HPHUJHG�� ,Q� WKH� ����V� DQG� ����V� WKH� IRFXV� RQ
VKRSIORRU�LQQRYDWLRQ�GHYHORSHG��7KH�OLWHUDWXUH�OLQNHG�SURGXFWLRQ�LQQRYDWLRQ�WR�FRQFHUQV
DERXW�ZRUN� RUJDQLVDWLRQ�� DQG� UHODWLRQV� EHWZHHQ� ILUPV� �SS�� �������� µ)RUPDO�5	'�ZDV
XVXDOO\�GHFLVLYH�LQ�LWV�FRQWULEXWLRQ�WR�UDGLFDO�LQQRYDWLRQV�EXW�LW�ZDV�QR�ORQJHU�SRVVLEOH
WR�LJQRUH�WKH�PDQ\�RWKHU�FRQWULEXWLRQV�WR��DQG�LQIOXHQFHV�XSRQ�WKH�SURFHVV�RI�WHFKQLFDO
FKDQJH� DW� WKH� OHYHO� RI� ILUPV� DQG� LQGXVWULHV¶� ±� LQFOXGLQJ� H[WHUQDO� OLQNDJHV� ZLWKLQ� WKH
SURIHVVLRQDO�VFLHQFH�WHFKQRORJ\�V\VWHP��S������
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5HVHDUFK� RQ� GLIIXVLRQ� UHYHDOHG� PRUH� DQG� PRUH� WKDW� WKH� V\VWHPLF� DVSHFWV� RI
LQQRYDWLRQ�ZHUH� LQFUHDVLQJO\� LQIOXHQWLDO� LQ� GHWHUPLQLQJ� ERWK� WKH� UDWH� RI� GLIIXVLRQ
DQG�WKH�SURGXFWLYLW\�JDLQV�DVVRFLDWHG�ZLWK�DQ\�SDUWLFXODU�GLIIXVLRQ�SURFHVV��S������

7KLV� SURYHG� LPSRUWDQW� WR� WKH� GLIIXVLRQ� RI� HDFK� RI� WKH� PDMRU� QHZ� JHQHULF
WHFKQRORJLHV�RI�WKH�����V�DQG�����V��LQIRUPDWLRQ�WHFKQRORJ\��ELR�WHFKQRORJ\�DQG�QHZ
PDWHULDOV� WHFKQRORJ\�� )UHHPDQ� FRQWUDVWV� WKH� VXFFHVV� RI� (DVW� $VLDQ� V\VWHPV� RI
LQQRYDWLRQ�ZLWK�WKH�IDLOXUHV�RI�6RXWK�$PHULFDQ�V\VWHPV��%RWK�FDQ�EH�H[SODLQHG�LQ�WHUPV
RI� QDWLRQDOO\� VSHFLILF� DVSHFWV� RI� WKH� ODUJHU� WKHPHV�� +H� FLWHV� 0LFKDHO� 3RUWHU� RQ� WKH
µKLJKO\� ORFDOLVHG¶� FKDUDFWHU� RI� FRPSHWLWLYH� DGYDQWDJH�� ,Q� D� JOREDOLVHG� HFRQRPLF
IUDPHZRUN� WKH�QDWLRQ� WDNHV�RQ� D�JURZLQJ�VLJQLILFDQFH��8QFRPSHWLWLYH� ILUPV�KDYH� OHVV
VKHOWHU��DQG�WKH�QDWLRQ�LV�WKH�VRXUFH�RI�WKH�QHFHVVDU\�VNLOOV�DQG�WHFKQRORJ\�WKDW�XQGHUSLQ
FRPSHWLWLYH� DGYDQWDJH�� µ'LIIHUHQFHV� LQ� QDWLRQDO� HFRQRPLF� VWUXFWXUHV�� YDOXHV�� FXOWXUHV�
LQVWLWXWLRQV�DQG�KLVWRULHV�FRQWULEXWH�SURIRXQGO\�WR�FRPSHWLWLYH�VXFFHVV��7KH�UROH�RI� WKH
KRPH�QDWLRQ�VHHPV�WR�EH�DV�VWURQJ�RU�VWURQJHU�WKDQ�HYHU¶��3RUWHU�������FLWHG�RQ�S������
:KHQ� LW� FRPHV� WR� UDGLFDO� LQQRYDWLRQV�� WKH� LPSRUWDQFH� RI� ORFDOLVHG� OHDUQLQJ�� WRJHWKHU
ZLWK�LQVWLWXWLRQDO�YDULHW\��LV�HYHQ�JUHDWHU��SS���������

)UHHPDQ� QRWHV� WKDW� PXOWLQDWLRQDO� FRUSRUDWLRQV� KDYH� DQ� LPSRUWDQW� UROH� LQ� WKH
GLIIXVLRQ� RI� LQQRYDWLRQV�� 1HYHUWKHOHVV�� VXFFHVVIXO� WDNH�XS� GHSHQGV� RQ� DXWRQRPRXV
WHFKQRORJLFDO� FDSDELOLW\� DW� KRPH�� 7KLV� LQ� WXUQ� UHVWV� RQ� DQ� LQWHUGHSHQGHQW� UHODWLRQVKLS
EHWZHHQ� WHFKQLFDO� LQQRYDWLRQV� DQG� RUJDQLVDWLRQDO� LQQRYDWLRQV�� ,W� LV� DOVR� LPSRUWDQW� WR
IRVWHU�ERWK�WKH�VWDQGDUGLVHG�GLIIXVLRQ�RI�FRUH�WHFKQRORJLHV�DQG�WKHLU�FRQGLWLRQV�RI�EHLQJ�
DQG� UHWDLQ� D� FDSDFLW\� LQ� WHFKQRORJLFDO� SOXUDOLW\�� HQFRXUDJLQJ� ORFDO� RULJLQDOLW\� DQG
GLYHUVLW\�� DQG� QRXULVKLQJ� µDOWHUQDWLYH� VRXUFHV� RI� UDGLFDOO\� QHZ� WHFKQRORJ\� DQG� ZRUN
RUJDQLVDWLRQ¶��S������

*DOODJKHU��3DXO�DQG�6ZHHW��5REHUW���������µ,QWHUPHGLDWH�VNLOO�GHYHORSPHQW
LQ�%ULWLVK�&ROXPELD��SROLF\�RSWLRQV�IRU�D�SRVW�LQGXVWULDO�HUD¶��7KH�&DQDGLDQ
-RXUQDO�RI�+LJKHU�(GXFDWLRQ������������SS����������

,QFUHDVLQJO\�� LW� LV� LPSRUWDQW� IRU�%ULWLVK�&ROXPELD� WR� JXDUDQWHH� DQ� DGHTXDWH� VXSSO\� RI
µQHZ� HFRQRP\¶� NQRZOHGJH� DQG� VNLOOV�� WKRVH� XVDEOH� LQ� DQ� HFRQRP\� VXEMHFW� WR
JOREDOLVDWLRQ��WHFKQRORJLFDO�FKDQJH�DW�LQFUHDVLQJ�UDWHV��WKH�JURZWK�RI�NQRZOHGJH�EDVHG
LQGXVWULHV�� DQG� WKH� H[SDQVLRQ� DQG�GLYHUVLILFDWLRQ�RI� WKH� VHUYLFHV� VHFWRU��*DOODJKHU� DQG
6ZHHW�DVVXPH� WKDW� WKHVH� WUHQGV�ZLOO� FRQWLQXH�DQG� WKDW� WKHUH� LV� D�PDMRU� VKLIW� IURP� ORZ
VNLOO�MREV�WR�µKLJKHU�VNLOO¶�MREV��S��������7KH�DUWLFOH�IRFXVHV�RQ�WKH�SUHSDUDWLRQ�RI�SHRSOH
IRU� µLQWHUPHGLDWH� VNLOO¶�ZRUN�� FRJQLWLYHO\� VNLOOHG� DQG� VRPHWLPHV� DOVR�PDQXDOO\� VNLOOHG
ZRUN�WKDW�UHTXLUHV�OHVV�WKDQ�D�XQLYHUVLW\�GHJUHH�EXW�PRUH�WKDQ�VHFRQGDU\�VFKRRO�

*DOODJKHU� DQG� 6ZHHW� RXWOLQH� HGXFDWLRQ� DQG� WUDLQLQJ� LQ� WKH� SURYLQFH�� DQG� UHFHQW
SROLFLHV��DQG�UHYLHZ�VNLOO� UHTXLUHPHQWV��7KH\� WUDFH� WKH�GHFOLQH�RI�DSSUHQWLFHVKLSV�� DQG
WKH� )HGHUDO� *RYHUQPHQW¶V� &DQDGLDQ� -RE� 6WUDWHJ\� ZKLFK� HQFRXUDJHG� WKH� JURZWK� RI
SULYDWH�WUDLQLQJ��SDUWO\�JRYHUQPHQW�ILQDQFHG�� µ7KH�SULYDWH� WUDLQLQJ�LQVWLWXWLRQV�FDPH�WR
IRUP� D� VHFRQG�� SDUDOOHO� SXEOLFO\� VXEVLGLVHG� V\VWHP¶� WKDW� ZDV� GLVWLQJXLVKHG� RQO\� E\
GLIIHUHQW� UHJXODWLRQV� DQG� GLIIHUHQW� IXQGLQJ� SURFHVVHV� �S�� ������ $IWHU� WKH� FROODSVH� RI
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VRPH� SULYDWH� LQVWLWXWLRQV� HGXFDWLQJ� LQWHUQDWLRQDO� VWXGHQWV�� D� 3ULYDWH� 3RVWVHFRQGDU\
(GXFDWLRQ� &RPPLVVLRQ� ZDV� HVWDEOLVKHG� ������� WR� UHJLVWHU� SULYDWH� SURYLGHUV�� 7KH
RXWFRPH� LV� ��� ODUJH� DQG� FRPSUHKHQVLYH� SXEOLF� LQVWLWXWLRQV�� VLGH� E\� VLGH� ZLWK� VHYHUDO
KXQGUHG�SULYDWH�SURYLGHUV�ZLWK�QDUURZ�FXUULFXOXP�VSHFLDOLVDWLRQV��S��������7KH�DXWKRUV
ILQG� WKDW� WKH� UROHV�RI�SXEOLF� DQG�SULYDWH�SURYLGHUV�KDYH�EHHQ�PRUH� µRYHUODSSLQJ¶� WKDQ
µFRPSOHPHQWDU\¶�� ,Q� WKH� ODWH� ����V� HTXLW\� DQG� DFFHVV� EHFDPH� LQFUHDVLQJO\� LPSRUWDQW
SROLF\� REMHFWLYHV�� %\� WKH� HDUO\� ����V� WKH� GRPLQDQW� DSSURDFK�ZDV� WKH� GHSOR\PHQW� RI
WUDLQLQJ�DV�D�VWUDWHJLF�LQVWUXPHQW�IRU�ZRUNIRUFH�GHYHORSPHQW��S�������

7KH\�SURYLGH�GHWDLOHG�GDWD�RQ�WKH�UHVSHFWLYH�UROHV�RI�WKH�SXEOLF�DQG�SULYDWH�VHFWRUV
LQ�LQWHUPHGLDWH�VNLOOV�WUDLQLQJ��DQG�FRQFOXGH�WKDW�D�VLQJOH�LQWHJUDWHG�V\VWHP�LV�GHVLUDEOH�

*HURVNL��3�$���9DQ�5HHQHQ��-��DQG�:DOWHUV��&�)����������µ+RZ�SHUVLVWHQWO\
GR�ILUPV�LQQRYDWH"¶��5HVHDUFK�3ROLF\������SS��������

7KH� DXWKRUV� XVH� WZR� ODUJH� GDWD� EDVHV� WR� LQYHVWLJDWH� WKH� LQQRYDWLRQ� KLVWRULHV� RI
DOPRVW������8.�ILUPV��WKDW�KDYH�HLWKHU�UHJLVWHUHG�DW�OHDVW�RQH�86�SDWHQW������������RU
SURGXFHG�DW�OHDVW�RQH�PDMRU�LQQRYDWLRQ�LQ�WKH�8.������������7KH\�ILQG�WKDW�WKHLU�UHVXOWV
DUH�KDUG�WR�UHFRQFLOH�ZLWK�WKH�ZLGHVSUHDG�DVVXPSWLRQ�WKDW�LQFUHDVHV�LQ�LQQRYDWLRQ�DW�DQ\
RQH� WLPH�PDNH� LW�PRUH� OLNHO\� D� ILUP�ZLOO� LQQRYDWH� DW� ODWHU� WLPHV��$SDUW� IURP� D� VPDOO
QXPEHU� RI� ILUPV� WKDW� HDFK� HQJDJH� LQ� D� ODUJH� QXPEHU� RI� LQQRYDWLRQV�� PRVW� ILUPV� WKDW
FRPSOHWH� RQH�PDMRU� LQQRYDWLRQ� GR� QRW� UHSHDW� WKH� IHDW��7KLV� XQGHUPLQHV� WKH� QRWLRQ� RI
LQQRYDWLRQ� DV� VHOI�VXVWDLQLQJ�� DQG� WKH� QRWLRQ� RI� FRQWLQXRXV� DEVRUSWLRQ� DQG� SURGXFWLYH
XWLOLVDWLRQ� RI� HPHUJLQJ� QHZ� NQRZOHGJH� WKDW� LV� DFTXLUHG� IURP� WKH� DFDGHPLF� UHVHDUFK
OLWHUDWXUH�UHOHYDQW�WR�WKH�ILHOG�LQ�TXHVWLRQ��DV�D�SXEOLF�JRRG��,W�VHHPV�WKDW�YHU\�IHZ�ILUPV
KDYH�NQRZOHGJH�DEVRUELQJ�DQG�VWUDWHJLFDOO\�G\QDPLF�FDSDELOLWLHV�RI�WKLV�NLQG��S�������,W
LV� DOVR� OLNHO\� WKDW� NQRZOHGJH� UHOHYDQW� WR� DQ� LQQRYDWLYH� ILHOG� WHQGV� WR� KDYH� VKDUSO\
GLPLQLVKLQJ�UHWXUQV��SS���������

>7KHLU�GDWD�DOVR�XQGHUPLQH�WKH�QRWLRQ�WKDW�VRPH��VXFFHVVIXO�ILUPV�EHFRPH�µQDWXUDO¶
LQQRYDWRUV�DQG�RWKHUV�QRW��7KHVH�GDWD�LOOXVWUDWH�WKDW�LQQRYDWLRQ�LV�D�VLWXDWLRQ�GHWHUPLQHG
DQG� FRQWH[W�GHWHUPLQHG� DFWLYLW\�� $� FRPPRQ� SDWWHUQ� VHHPV� WR� EH� LQQRYDWLRQ�
H[SORLWDWLRQ�KDELW�IRUPDWLRQ��7KHVH�ILQGLQJV�TXDOLI\�WKH�LPDJHV�RI�SHUSHWXDO�LQQRYDWLRQ
WKDW� DUH� SDUW� RI� FRQWHPSRUDU\� FXOWXUH�� H[FHSW� WR� WKH� H[WHQW� WKDW� WKH� VPDOO� QXPEHU� RI
FRQWLQXRXVO\�LQQRYDWLQJ�ILUPV�PLJKW�UHSUHVHQW�DQ�HPHUJLQJ�SDUDGLJP��7KH�SRLQW�DERXW
GLPLQLVKLQJ� UHWXUQV� WR� LQQRYDWLYH� WHFKQRORJLHV� VWUHQJWKHQV� WKH� QRUPDWLYH� FDVH� IRU
FRQWLQXRXV�LQQRYDWLRQ��EXW�LQ�WKH�IRUP�RI�SDUDGLJP�VKLIWV��FKDQJHV�LQ�FRUH�SURGXFW�@

*LXVVDQL�� 3DROR� �������� µ(PSLULFDO� HYLGHQFH� IRU� WUHQGV� WRZDUG
JOREDOLVDWLRQ�� WKH�GLVFRYHU\� RI� KRW� DLU¶�� ,QWHUQDWLRQDO� -RXUQDO� RI� 3ROLWLFDO
(FRQRP\����������SS��������

*LXVVDQL� DUJXHV� WKDW� JOREDOLVDWLRQ� LV� µDQ� LGHRORJLFDO� VORJDQ�� ZKRVH� IHUWLOH� JURXQG� LV
SURYLGHG�E\�WKH�LQFUHDVH�LQ�WKH�LQWHQVLW\�RI�FRPSHWLWLRQ�RYHU�WKH�ODVW�WZHQW\�ILYH�\HDUV�
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7KLV�LQ�WXUQ�LV�JHQHUDWHG�E\�D�ORQJ�WHUP�GHFOLQH�LQ�DFFXPXODWLRQ�DQG�JURZWK¶��S�������+H
UHYLHZV�VHOHFWHG�PDFUR�HFRQRPLF�HYLGHQFH�IRU�FODLPV�DERXW�JOREDOLVDWLRQ�

7KH�FODLP�WKDW�WKH�LQWHUQDWLRQDO�PDUNHW�SUHGRPLQDWHV�RYHU�QDWLRQDO�PDUNHWV�FDQ�EH
WHVWHG�LQ�WKUHH�ZD\V��WKH�UHODWLYH�JURZWK�RI�WKH�ZRUOG�PDUNHW�IRU�JRRGV�DQG�VHUYLFHV��WKH
LQWHUQDWLRQDOLVDWLRQ� RI� FDSLWDO� DFFXPXODWLRQ�� WKH� DQDO\VLV� RI� LQWHUQDWLRQDO� VKRUW�WHUP
VSHFXODWLYH� WUDQVDFWLRQV� �S�� ����� 7KH� DYHUDJH� DQQXDO� JURZWK� RI� ZRUOG� H[SRUWV� DV� D
SURSRUWLRQ� RI�ZRUOG� SURGXFWLRQ� KDV� KDOYHG� LQ� �������� FRPSDUHG� WR� �������� �S�� ����
7UDGH�EDVHG�LQWHUQDWLRQDOLVDWLRQ�LQ�WKH�2(&'�ZDV�PRVW�UDSLG�LQ�WKH���������SHULRG��,Q
WUDGH��µVRPH�FRXQWULHV�DUH�OHVV�LQWHUQDWLRQDOLVHG�WRGD\�WKDQ�WKH\�ZHUH�EHIRUH�:RUOG�:DU
�¶� �S�������7KHUH�KDV�EHHQ� D� ULVLQJ� OHYHO� RI� WUDGH� DV� D�SURSRUWLRQ�RI�SURGXFW� VLQFH� WKH
PLG�QLQHWHHQWK�FHQWXU\��EURNHQ�E\�WKH�SHULRG�RI�WKH�WZR�ZRUOG�ZDUV�DQG�WKH�GHSUHVVLRQ�
7KHUH�ZDV�D�PDMRU�GLVPDQWOLQJ�RI�WDULIIV������������DQG�2(&'�FRXQWULHV�QRZ�IDFH�OHVV
WKDQ���SHU�FHQW�RI�WKH�WDULIIV�RI�������+RZHYHU��EHFDXVH�FRPSHWLWLYHQHVV�KDV�LQFUHDVHG
LQ� JHQHUDO�� WKHUH� LV� D� KHDWHG� VWUXJJOH� RYHU� WKLV� DPRXQW� �SS�� �������� 7KH� GRFWULQH� WKDW
SURILWV� RU� H[WUD� SURILWV� RQO\� FRPH� IURP� LQWHUQDWLRQDO� WUDGH� LV� D� UHYLYDO� RI� VHYHQWHHQWK
FHQWXU\� PHUFDQWLOLVP� �S�� ����� 0XOWLQDWLRQDO� &RUSRUDWLRQV� KDYH� EHHQ� JURZLQJ� LQ
LPSRUWDQFH�IRU�ORQJHU�WKDQ�QRUPDOO\�UHDOLVHG�±�WKHLU�JURZWK�ZDV�HVSHFLDOO\�UDSLG�GXULQJ
WKH�ORQJ�ERRP�RI���������±�DQG�0XOWLQDWLRQDO�&RUSRUDWLRQV�KDYH�D�VWURQJ�QDWLRQDO�ELDV
�S�������7KHUH�KDV�QRW�EHHQ�D�TXDOLWDWLYH�FKDQJH�LQ�WKHLU�UROH�DQG�LPSRUWDQFH��7KHUH�ZDV
D� VKDUS� LQFUHDVH� LQ� IRUHLJQ�GLUHFW� LQYHVWPHQW� LQ� WKH� VHFRQG�KDOI� RI� WKH�����V�� EXW� WKLV
ZDV� JHQHUDWHG� E\�PHUJHU� DFWLYLW\� �S�� ����� ,W� LV� LURQLF� WKDW� WKH� JOREDOLVDWLRQ� OLWHUDWXUH
FRQFHQWUDWHV�RQ�WUDGH�DQG�IRUHLJQ�LQYHVWPHQW��\HW�ILQDQFH�LV�WKH�PRVW�JOREDOLVHG�VSKHUH
�S�������7KH�VKLIW�IURP�LQGXVWU\�WR�ILQDQFLDO�VSHFXODWLRQ�ZDV�WULJJHUHG�E\�D�FRPELQDWLRQ
RI�GHFOLQLQJ�SURILWDELOLW\�LQ�LQGXVWU\�DQG�WUDGLWLRQDO�VHUYLFHV��ORZ�UHDO�LQWHUHVW�UDWHV��DQG
ORZ� DVVHW� SULFHV� �S�� ����� 7KHUH� KDV� EHHQ� D� JHQHUDO� VKLIW� WR� VKRUW�WHUP� LQYHVWPHQW�
QDWLRQDO�DV�ZHOO�DV�LQWHUQDWLRQDO��OHDGLQJ�WR�LQFUHDVHG�ILQDQFLDO�IUDJLOLW\��S������

*ROGKDOEHU��'DQ�'�� DQG�%UHZHU��'RPLQLF� -�� �������� µ:K\� GRQ¶W� VFKRROV
DQG� WHDFKHUV� VHHP� WR� PDWWHU"� $VVHVVLQJ� WKH� LPSDFW� RI� XQREVHUYDEOHV� RQ
HGXFDWLRQDO� SURGXFWLYLW\¶�� 7KH� -RXUQDO� RI� +XPDQ� 5HVRXUFHV�� ��� ����� SS�
��������

7KH�DXWKRUV�XVH� WKH�1DWLRQDO�(GXFDWLRQDO�/RQJLWXGLQDO�6WXG\�RI������GDWD� VHW��ZKLFK
OLQNV�VWXGHQWV�DQG�WKHLU�DFKLHYHPHQWV�WR�D�VSHFLILF�FODVV�DQG�WHDFKHU��XQOLNH�PRVW�RWKHU
GDWD�VHWV��7KH\�UHYLHZ�HDUOLHU�HGXFDWLRQ�SURGXFWLRQ�IXQFWLRQ�VWXGLHV��7KH\�ILQG�PDQ\�WR
EH�VHULRXVO\�GHILFLHQW�LQ�HPSLULFDO�PHWKRGRORJ\�DQG�DYDLODEOH�GDWD��IRU�H[DPSOH�IDLOLQJ
WR�FRQWURO�IRU�SULRU�DFKLHYHPHQW��DQG�XVLQJ�FUXGH�DJJUHJDWH�PHDVXUHV�RI�WHDFKHU�DELOLW\
VXFK�DV�GHJUHH�OHYHOV�DQG�\HDUV�RI�H[SHULHQFH��7HDFKHU�PRWLYDWLRQ�DQG�VNLOO�±�ZKLFK�DUH
PXFK�PRUH� LPSRUWDQW�GHWHUPLQDQWV�RI�VWXGHQW� DFKLHYHPHQW�±�DUH�KDUG� WR�PHDVXUH� DQG
DUH� RPLWWHG� IURP� WKH� VWDQGDUG� UHJUHVVLRQ� DQDO\VHV�� $YHUDJH� SXSLO�WHDFKHU� UDWLRV� DUH
RIWHQ�XVHG�LQ�SODFH�RI�FODVV�VL]H��\HW�RQO\�WKH�ODWWHU� LV�D�PHDVXUH�RI� LQ�FODVV�UHVRXUFHV�
7KHVH� IODZV� LQ� WKH�PHDVXUHV�FDQ� OHDG� WR�GUDPDWLF�YDULDWLRQ� LQ� WKH�PHDVXUHG�HIIHFWV�RI
HGXFDWLRQDO�UHVRXUFHV�RQ�VWXGHQWV¶�DFKLHYHPHQWV��SS�����������
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7KH�FRQYHQWLRQDO�YLHZ�WKDW�REVHUYDEOH�VFKRRO�LQSXWV��DQG�WHDFKHUV�LQ�SDUWLFXODU��GR
QRW�SRVLWLYHO\�LPSDFW�>RQ@�VWXGHQW�DFKLHYHPHQW�UHVWV�RQ�VRPHZKDW�VKDN\�HPSLULFDO
JURXQGV�� 7KH� PDLQ� SUREOHP� LV� OLNHO\� WR� EH� RPLWWHG� YDULDEOH� ELDV� DULVLQJ� IURP
LQDGHTXDWH� GDWD� DQG� H[WUHPHO\� FUXGH� SUR[LHV� IRU� WHDFKHU� VNLOO� IRXQG� LQ� PRVW
HGXFDWLRQDO�SURGXFWLRQ�IXQFWLRQV��SS�����������

$V� H[SHFWHG�� VWXGHQWV� IURP� ZHDOWKLHU� KRPHV�� VWXGHQWV� IURP� KRPHV� ZLWK� KLJKHU
SDUHQWDO� LQFRPH�� DQG� VWXGHQWV� RI�PRUH� H[SHULHQFHG� WHDFKHUV�� WHQG� WR� KDYH� KLJKHU� WHVW
VFRUHV�� )HPDOH� WHDFKHUV� DUH� DVVRFLDWHG� ZLWK� KLJKHU� WHVW� VFRUHV� �S�� ������ 7HDFKHUV
FHUWLILHG�LQ�0DWKHPDWLFV�DQG�RU�ZLWK�GHJUHHV�VSHFLDOLVLQJ�LQ�0DWKHPDWLFV�DUH�DVVRFLDWHG
ZLWK�KLJKHU� WHVW�VFRUHV� LQ�0DWKHPDWLFV��:KHQ� WKH� VXEMHFW� VSHFLILFDWLRQ� LV�RPLWWHG�� WKH
DVVRFLDWLRQ� EHWZHHQ� GHJUHH� KROGLQJ� DQG� VWXGHQW� DFKLHYHPHQW� GLVDSSHDUV� �S�� �����
*ROGKDEHU�DQG�%UHZHU�ILQG�D�YDULHW\�RI�PRGHOV�VKRZ�WKDW�VRPH�VFKRROLQJ�UHVRXUFHV��LQ
SDUWLFXODU�WHDFKHU�TXDOLILFDWLRQV��DUH�VLJQLILFDQW�LQ�LQIOXHQFLQJ�WHQWK�JUDGH�0DWKHPDWLFV
WHVW�VFRUHV��S�������

+DQXVKHN��(ULF�$����������µ0HDVXULQJ�LQYHVWPHQW�LQ�HGXFDWLRQ¶��-RXUQDO�RI
(FRQRPLF�3HUVSHFWLYHV����������SS�������

+DQXVKHN� KDV� SXEOLVKHG� D� VHULHV� RI� DUWLFOHV� LQ� WKH� HFRQRPLF� DQG� HGXFDWLRQDO� VWXGLHV
OLWHUDWXUHV��XVLQJ�HGXFDWLRQ�SURGXFWLRQ�IXQFWLRQV�DQG�HPSLULFDO�GDWD�WR�DUJXH�WKDW�WKHUH�LV
QR�VWURQJ�RU�V\VWHPDWLF�UHODWLRQVKLS�EHWZHHQ�HGXFDWLRQDO�LQSXWV��UHVRXUFHV�DV�PHDVXUHG
E\� H[SHQGLWXUH�RQ� VFKRROLQJ�� WHDFKHU�SXSLO� UDWLRV�� WHDFKHU� WUDLQLQJ�� WHDFKHU� H[SHULHQFH
HWF���DQG�HGXFDWLRQDO�RXWSXWV�DV�PHDVXUHG�E\�VWDQGDUGLVHG�WHVW�VFRUHV��7KLV�LV�D�IXUWKHU
DUWLFOH� LQ� WKDW� VHULHV�� >7KH� PRVW� LPSRUWDQW� LV� SUREDEO\� (ULF� $�� +DQXVKHN�� µ7KH
HFRQRPLFV� RI� VFKRROLQJ�� SURGXFWLRQ� DQG� HIILFLHQF\� LQ� WKH� SXEOLF� VFKRROV¶�� -RXUQDO� RI
(FRQRPLF�/LWHUDWXUH����������������SS������������@�+H�FRQFOXGHV�KHUH�WKDW�µDJJUHVVLYH
VSHQGLQJ� SURJUDPV� DUH� XQOLNHO\� WR� EH� JRRG� LQYHVWPHQW� SURJUDPV� XQOHVV� FRXSOHG�ZLWK
RWKHU� IXQGDPHQWDO� UHIRUPV¶�� 7KLV� LV� EURDGHU� WKDQ� VRPH� RI� WKH� HDUOLHU� OLWHUDWXUH� ±
DSSHDULQJ� WR� JLYH� UHVRXUFHV� HTXDO� ZHLJKW� DV� µIXQGDPHQWDO¶� �� EXW� KH� LPPHGLDWHO\
TXDOLILHV� WKDW� LQWHUSUHWDWLRQ� E\� DUJXLQJ� DOVR� WKDW� KRZ�PRQH\� LV� VSHQW� LV� µPXFK�PRUH¶
LPSRUWDQW� WKDQ� KRZ� PXFK� PRQH\� �SS�� ������� +H� DOVR� DUJXHV� WKDW� PHDVXUHV� RI
HGXFDWLRQDO�LQSXWV�DUH�LQDGHTXDWH�DV�PHDVXUHV�RI�LQYHVWPHQW�LQ�KXPDQ�FDSLWDO��EHFDXVH
�D��WKLV�DVVXPHV�µWKDW�LQSXWV�DUH�FRQYHUWHG�HIILFLHQWO\�WR�RXWSXWV¶��DQG��E��µWKDW�PHDVXUHG
VFKRRO�LQSXWV�FRPSULVH�WKH�EXON�RI�DOO�LQSXWV�LQWR�KXPDQ�FDSLWDO¶��S�������+XPDQ�FDSLWDO
LV�DOVR�FRQVWLWXWHG�E\�IDPLO\�DQG�SHHU�LQIOXHQFHV��µ)DPLO\�LQIOXHQFHV�DUH�YHU\�LPSRUWDQW
LQ�GHWHUPLQLQJ�VWXGHQW�DFKLHYHPHQW¶��S������

86�SROLF\�RQ�VFKRROV�µLQ�PDQ\�UHVSHFWV¶�KDV�EHHQ�µD�UHDO�VXFFHVV�VWRU\¶�DV�LW�OHG�WR�D
ODERXU� IRUFH� RI� XQULYDOOHG� VNLOO� FRQWULEXWLQJ� WR� H[WUDRUGLQDU\� HFRQRPLF� JURZWK�
+RZHYHU�� WKH� FXUUHQW� SLFWXUH� GRHV� QRW� UHIOHFW� WKDW� ORQJ�WHUP� WUHQG�� 7KH� ORQJ�WHUP
LQFUHDVH�LQ�SDUWLFLSDWLRQ�UDWHV�SHDNHG�LQ�WKH�����V�DQG�OHYHOV�RI�VFKRRO�DWWDLQPHQW�KDYH
EHHQ�VWDEOH�VLQFH�WKH�����V��6WXGHQW�DFKLHYHPHQW�DV�PHDVXUHG�E\�DYHUDJH�6$7�VFRUHV
LQGLFDWHV�D�SRVVLEOH�GHFOLQH��SS����������)XUWKHU��WKHUH�LV�D�ORQJ�WHUP�WUHQG�RI�D�����SHU
FHQW�S�D��JURZWK�LQ�SHU�SXSLO�FRVW��SS����������>7KH�VDPH�SRLQW�FDQ�EH�PDGH�DERXW�DQ\
ODERXU� LQWHQVLYH�RFFXSDWLRQDO�DUHD� LQ� WKH�FRQWH[W�RI� ORQJ�WHUP�ULVLQJ�UHDO� LQFRPHV�DQG
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OLYLQJ�VWDQGDUGV�@�2Q�WKH�PLFUR�VLGH�� LQSXWV�DV�PHDVXUHG�E\�WKH�SULPH�GHWHUPLQDQWV�RI
VSHQGLQJ�SHU�SXSLO�±� WHDFKHU�SXSLO� UDWLR�� WHDFKHU�HGXFDWLRQ�� WHDFKHU� H[SHULHQFH�±�KDYH
ULVHQ�EXW�WKLV�LV�QRW�DVVRFLDWHG�ZLWK�D�FOHDU�FXW�LPSURYHPHQW�LQ�RXWSXWV��SS���������

µ1R�FRQVHQVXV� H[LVWV� DERXW�ZKDW� VSHFLILF� IDFWRUV� DIIHFW� VWXGHQW�SHUIRUPDQFH¶�� EXW
µWKHUH�LV�RYHUZKHOPLQJ�HYLGHQFH�WKDW�VRPH�WHDFKHUV�DQG�VFKRROV�DUH�VLJQLILFDQWO\�EHWWHU
WKDQ�RWKHUV¶�� HYHQ�ZKLOH�KROGLQJ� VXFK� IDFWRUV� DV� VRFLR�HFRQRPLF� EDFNJURXQG� FRQVWDQW
�S�� ����� >+H� WKHUHIRUH� WKURZV� QR� OLJKW� RQ� WKLV� TXHVWLRQ��ZKLFK� LV� WKH� FUXQFK� LVVXH� IRU
PLFUR�OHYHO�HGXFDWLRQ�SURGXFWLRQ�IXQFWLRQ�VWXGLHV��6FKRROLQJ�SRVW�+DQXVKHN�UHPDLQV�D
µEODFN�ER[¶��DQG�SROLF\�PDNHUV�DUH�OHIW�RQO\�ZLWK�PDFUR�OHYHO�WRROV�±�+DQXVKHN�ZRXOG
UHSODFH�JRYHUQPHQWDO�H[SHQGLWXUHV�ZLWK�LQFHQWLYH�VWUXFWXUHV�RI�D�PDUNHW�HFRQRPLF�NLQG�
EXW� KLV� VROXWLRQ� LV� QR�PRUH� VHQVLWLYH� WR� WKH� VSHFLILFLWLHV� RI� SURGXFWLRQ� LQ� WKLV� VHFWRU�
+HQFH� LI� KLV� SROLF\� VROXWLRQV� KDYH� SRVLWLYH� HIIHFWV� WKHVH� DUH� HVVHQWLDOO\� LQH[SOLFDEOH�
XOWLPDWHO\�UDQGRP��DQG�QRW�QHFHVVDULO\�UHSHDWDEOH�LQ�QHZ�FLUFXPVWDQFHV�@

+DQXVKHN�JRHV�RQ�WR�FODLP�WKDW�+HGJHV�HW�DO��>VHH�EHORZ@�FRQILUP�KLV�DQDO\VLV�DQG
GLVPLVVHV� DV� µLPSODXVLEOH¶� WKH� ILQGLQJV� RI� &DUG� DQG� .UHXJHU� ZKLFK� GHPRQVWUDWH� WKDW
WKHUH� LV� D� VWURQJ� FRUUHODWLRQ� EHWZHHQ� µTXDOLW\¶� RI� VFKRROLQJ� DV� PHDVXUHG� LQ� WHUPV� RI
UHVRXUFH� LQSXWV�� DQG� HDUQLQJV� LQ� WKH� ODERXU�PDUNHWV�� IRU� SDVW� JHQHUDWLRQV� RI� ZRUNHUV�
+DQXVKHN�VXJJHVWV�WKDW�LI�VXFK�HIIHFWV�H[LVW�WKH\�PD\�KDYH�GLPLQLVKHG�LQ�UHFHQW�\HDUV�
)XUWKHU��&DUG�DQG�.UHXJHU�PD\�KDYH�WUDFHG�WKH�HIIHFWV�QRW�RI�VFKRROLQJ�LQSXWV�SHU�VH�EXW
RI�DVVRFLDWHG�YDULDEOHV�VXFK�DV�SDUHQWDO�ZHDOWK�DQG�PRWLYDWLRQ� �SS����������+H�DUJXHV
WKDW�KLV�JHQHUDO�ILQGLQJV�YLV�D�YLV�VFKRROLQJ�VKRXOG�QRW�EH�XQH[SHFWHG��DV� LQ�VFKRROLQJ
µUHZDUGV�DUH�RQO\�YDJXHO\�DVVRFLDWHG�ZLWK�SHUIRUPDQFH��LI�DW�DOO¶��µ,QFHQWLYHV�EDVHG�RQ
VWXGHQW�RXWFRPHV�KROG�WKH�ODUJHVW�KRSH�IRU� LPSURYLQJ�VFKRROV¶�� UDWKHU� WKDQ�FHQWUDOLVHG
UHJXODWLRQ�DQG�VLQJXODU�DSSURDFKHV�WR�FRPSOH[��YDU\LQJ�SUREOHPV��SS���������

+HGJHV��/DUU\��/DLQH��5LFKDUG�DQG�*UHHQZDOG��5RE��������� µ'RHV�PRQH\
PDWWHU"� $� PHWD�DQDO\VLV� RI� VWXGLHV� RI� WKH� HIIHFWV� RI� GLIIHUHQWLDO� VFKRRO
LQSXWV�RQ�VWXGHQW�RXWFRPHV¶��(GXFDWLRQDO�5HVHDUFKHU��$SULO��SS�������

+HGJHV�HW�DO��FULWLTXH�WKH�LQIOXHQWLDO�ZRUN�RI�+DQXVKHN��+DQXVKHN�VXPPDULVHG�D�ODUJH
QXPEHU� RI� VWXGLHV� LQ� WKH� HGXFDWLRQ� SURGXFWLRQ� IXQFWLRQ� WUDGLWLRQ� WR� GHGXFH� WKDW� WKHUH
ZDV� QR� VWURQJ� RU� V\VWHPDWLF� UHODWLRQVKLS� EHWZHHQ� HGXFDWLRQDO� LQSXWV� �UHVRXUFHV� IRU
WHDFKLQJ��HWF���DQG�HGXFDWLRQDO�RXWFRPHV�DV�PHDVXUHG�E\�VWXGHQW�WHVW�VFRUHV��7KLV�ZRUN
KDV�EHHQ�XVHG�ZLGHO\�LQ�ERWK�JRYHUQPHQW�DQG�µWKLQN�WDQN¶�FLUFOHV�WR�GLVFUHGLW�DUJXPHQWV
IRU�LQFUHDVHG�H[SHQGLWXUH�RQ�HGXFDWLRQ��)RU� WKH�SXUSRVHV�RI� WKH�FULWLTXH��+HGJHV�HW�DO�
XVH� WKH� VDPH� GDWD� VHW� DV� +DQXVKHN� ±� GHVSLWH� WKHLU� UHVHUYDWLRQV� DERXW� LW� �� EXW� DSSO\
GLIIHUHQW�PHWKRGV�RI�PHWD�DQDO\VLV�DQG�UHDFK�WKH�RSSRVLWH�SROLF\�FRQFOXVLRQ�

7KH� GHEDWH� LV� ODUJHO\� WHFKQLFDO� ZLWK� UHIHUHQFH� WR� SROLF\� LPSOLFDWLRQV� RQO\� LQ� WKH
FRQFOXVLRQV��+HGJHV�HW�DO��JHQHUDOO\�SUHVHQW�D�FRQYLQFLQJ�FDVH��)RU�H[DPSOH�+DQXVKHN
ILQGV�WKDW�ZKLOH�WKH�PDMRULW\�RI�VWXGLHV�LGHQWLI\�D�SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�UHVRXUFH
LQSXWV� DQG� HGXFDWLRQDO� RXWFRPHV�� LQ� PDQ\� FDVHV� WKLV� UHODWLRQVKLS� LV� QRW� VWDWLVWLFDOO\
VLJQLILFDQW�� +RZHYHU�� LI� WKHUH� ZDV� QR� V\VWHPDWLF� UHODWLRQVKLS� DV� KH� FRQFOXGHV�� RQH
ZRXOG�H[SHFW�WKH�ILQGLQJV�WR�EH�PRUH�HYHQO\�GLVWULEXWHG�EHWZHHQ�SRVLWLYH�DQG�QHJDWLYH
DQG�IRU�D�ORZHU�SURSRUWLRQ�RI�UHVXOWV�WR�EH�VWDWLVWLFDOO\�VLJQLILFDQW��S������7KH\�FRQFOXGH
LQ� JHQHUDO� WKDW� UH�DQDO\VLV� XVLQJ� µPRUH� VRSKLVWLFDWHG� PHWKRGV¶� WKDQ� +DQXVKHN¶V
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FRQILUPV�D�VWURQJ�DQG�V\VWHPDWLF�SRVLWLYH�UHODWLRQVKLS��7KH�DXWKRUV�QRWH�WKDW�+DQXVKHN
LV�RYHU�UHOLDQW�RQ�FURVV�VHFWLRQDO�VWXGLHV�DQG�LW�LV�QRZ�EURDGO\�DJUHHG�WKDW�ORQJLWXGLQDO
VWXGLHV�DUH�PRUH�VHQVLWLYH�WR�VFKRRO�HIIHFWV��S�������7KHUH�LV�D�UHSO\�E\�+DQXVKHN�DQG�D
IXUWKHU�UHMRLQGHU�E\�+HGJHV�HW�DO��LQ�WKH�0D\������LVVXH�RI�(GXFDWLRQDO�5HVHDUFKHU�

+RQJ�� 'RR�6HXQJ� �������� µ'\QDPLFV� RI� $VLDQ� ZRUNSODFHV¶�� :RUN� DQG
2FFXSDWLRQV����������SS�������

7KH�DUWLFOH�LQWURGXFHV�WKH�VSHFLDO�LVVXH�RI�WKH�MRXUQDO�RQ�$VLDQ�ZRUNSODFHV��ZKLFK�VHHNV
WR� H[SODLQ� WKH� G\QDPLVP� RI� (DVW� $VLDQ� HFRQRPLHV�� ([SODQDWLRQV� HPSKDVLVH� FXOWXUDO
IDFWRUV��SDUWLFXODUO\�WKH�FRQVWLWXWLRQ�RI�LQWHU�SHUVRQDO�UHODWLRQV�DQG�ZRUN�PRWLYDWLRQ�

7KH� HDUO\� VWDJHV� RI� LQGXVWULDOLVDWLRQ� ZHUH� PDUNHG� E\� µD� OLJKW�� ODERXU�LQWHQVLYH�
H[SRUW�RULHQWHG�LQGXVWULDO�VWUXFWXUH�FKDUDFWHULVHG�E\�ORZ�SDLG��XQVNLOOHG��SUHGRPLQDQWO\
\RXQJ�IHPDOH�ZRUNHUV¶��S������6XEVHTXHQWO\�ZDJHV�URVH�VKDUSO\��DKHDG�RI�SURGXFWLYLW\�
DQG�DQ�LQFUHDVLQJ�SURSRUWLRQ�RI�SURGXFWLRQ�ZDV�PRYHG�RII�VKRUH��7KH�UROH�RI� OLIH�ORQJ
HPSOR\PHQW�LQ�-DSDQ�KDV�EHHQ�RYHUVWDWHG��,W�LV�EDVLFDOO\�D�SKHQRPHQRQ�RI�WKH�SRVW�ZDU
SHULRG�DQG�LV�QRZ�UHFHGLQJ��SS��������+RZHYHU�SHUIRUPDQFH�EDVHG�UHPXQHUDWLRQ�LV�QRW
ZLGHO\�XVHG�� LW� FDXVHV� µGHHS� FRQFHUQ¶� LQ� -DSDQ�EHFDXVH� µWKHUH� LV� D� VKDUHG� IHHOLQJ� WKDW
FRRUGLQDWLRQ�DQG�KDUPRQ\�DPRQJ�JURXS�PHPEHUV�DUH�FULWLFDO�WR�KXPDQ�UHODWLRQV�ZLWKLQ
ZRUNSODFHV¶� �S������ ,Q�JHQHUDO� LQ�(DVW�$VLD�� µJURXS�RULHQWHG� UDWKHU� WKDQ� LQGLYLGXDOLVWLF
DWWLWXGHV� LQ� EHKDYLRXU«�DUH� OLNHO\� WR� UDLVH� SURGXFWLYLW\� LQ� ILUPV¶� �SS�� ������7KHUH� DUH
YDU\LQJ�DWWLWXGHV�WR� WKH�FR�ZRUNHU��GHSHQGLQJ�RQ�FRXQWU\��-DSDQ�HPSKDVLVHV�QRQ�ZRUN
VRFLDO�WLHV��&KLQD�YLVXDOLVHV�µDQ�LQWHUGHSHQGHQW�VHOI¶�UDWKHU�WKDQ�µDQ�LQGHSHQGHQW�VHOI¶��S�
���DQG�HPSKDVLVHV�NLQVKLS�WLHV��5HVHDUFK�IRFXVHV�RQ�JXDQ[L��LQWHUSHUVRQDO�WLHV�EDVHG�RQ
µSDUWLFXODULVWLF� FULWHULD¶�� ZLWK� WZR� RU� PRUH� LQGLYLGXDOV�� D� VRXUFH� RI� LGHQWLW\� DQG
LQIRUPDWLRQ�QHFHVVDU\� WR� VXUYLYDO� DQG� VXFFHVV� �SS�� ������ DQG� WKH� UHODWLRQVKLS� EHWZHHQ
JXDQ[L� DQG� JURXS� FRKHVLRQ�� 7KH� PHDQLQJ� RI� JXDQ[L� PD\� YDU\� ZLWKLQ� WKH� &KLQHVH
GLDVSRUD��7KH�HIIHFWV�RI�JXDQ[L�EDVHG�RQ�IDPLO\�WLHV�PD\�EH�VWURQJHVW��7KH�PRUH�WLHV�RI
JXDQ[L� WKDW� H[LVW� EHWZHHQ� WZR� LQGLYLGXDOV�� WKH� JUHDWHU� WKH� HIIHFW� RQ� ZRUN� UHODWLRQV�
.LQVKLS�WLHV�VHHP�WR�EH�PRUH�LPSRUWDQW�LQ�&KLQD�WKDQ�LQ�.RUHD��S�����

,Q� JHQHUDO�� µ(DVW� $VLDQ� G\QDPLF� LQGXVWULDO� IOH[LELOLW\� VHHPV� VXEVWDQWLDOO\� PRUH
DXWRFUDWLF� WKDQ� LWV� FRXQWHUSDUWV� LQ� PRUH� LQGXVWULDOO\� DGYDQFHG� FRXQWULHV¶� �SS�� ������
,QIRUPDO� UDWKHU� WKDQ� IRUPDO� PHWKRGV� RI� SDUWLFLSDWLRQ� DUH� XVHG� �SS�� ������� 7KHUH� DUH
VKLIWV�WRZDUGV�PRUH�LQGXVWULDO�XQUHVW�DQG�PRUH�LQGLYLGXDOLVWLF�PRGHV�RI�OLIH��SS���������

+RZHOO��'DYLG�5��DQG�:ROII��(GZDUG�1����������µ7HFKQLFDO�FKDQJH�DQG�WKH
GHPDQG�IRU�VNLOOV�E\�86�LQGXVWULHV¶��&DPEULGJH�-RXUQDO�RI�(FRQRPLFV�����
SS����������

>7KLV�LV�DQ�RXWVWDQGLQJ�VWXG\�DQG�D�NH\�SDUW�RI�WKH�OLWHUDWXUH�RQ�WHFKQRORJLFDO�FKDQJH�@
7KH� UHODWLYH� XVH� RI� GLIIHUHQW� FDWHJRULHV� RI� ODERXU� PD\� GHSHQG� DV� PXFK� RQ� WKH
WHFKQRORJ\� DQG�RUJDQLVDWLRQ�RI� WKH�ZRUNSODFH�� DV�RQ� WKH� UHODWLYH�SULFHV�RI� FDSLWDO� DQG
ODERXU��S��������5HFHQW�VWXGLHV�KDYH�HVWDEOLVKHG�WKDW�HGXFDWHG�ZRUNHUV�DUH�PRUH�DEOH�WR
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DGDSW�WR�FKDQJHV�LQ�ZRUN�RUJDQLVDWLRQ�DQG�MRE�WDVNV�WKDW�DFFRPSDQ\�WHFKQLFDO�FKDQJH�
7KHUH�DUH�OLPLWDWLRQV�WR�WKLV�ZRUN��LW�IDLOV�WR�FRQWURO�IRU�LQGXVWU\�VSHFLILF�FKDUDFWHULVWLFV�
LQVWHDG� UHDGLQJ� RII� WUHQGV� LQ� WRWDO� IDFWRU� SURGXFWLYLW\� �7)3��� DQG� LW� DVVXPHV� WKDW
HGXFDWLRQDO� DWWDLQPHQWV� DUH� V\QRQ\PRXV� ZLWK� VNLOO� UHTXLUHPHQWV� LQ� WKH� ZRUNSODFH�
+RZHYHU��PRVW� MREV� UHTXLUH�D�YDULHW\�RI�PRWRU�� FRJQLWLYH�DQG� LQWHUSHUVRQDO�VNLOOV��DQG
WKHVH�DUH�DOVR�VSHFLILF�WR�WKH�RFFXSDWLRQ�FRQFHUQHG��<HDUV�RI�VFKRROLQJ�DUH�D�SRRU�SUR[\
IRU�VXFK�VNLOO�UHTXLUHPHQWV��)XUWKHU��WKH�TXDOLW\�RI�VFKRROLQJ�LWVHOI�YDULHV��SS�����������
,Q� IDFW� EHFDXVH� MREV� DUH� KHWHURJHQHRXV� WKH� UHOHYDQFH� RI� VFKRRO� DWWDLQPHQW� YDULHV� �S�
�����

,Q� VRPH�RFFXSDWLRQV� HGXFDWLRQDO�DWWDLQPHQW�PD\�QRW�EH�D�GLUHFW�PHDVXUH�RI� MRE�
UHODWHG�VNLOOV��SHU�VH��EXW�D�GHYLFH�XVHG�WR�VFUHHQ�IRU�WKH�DELOLW\�WR�OHDUQ�RQ�WKH�MRE
DQG�IRU�GHVLUDEOH�VRFLDO�DQG�SHUVRQDO�FKDUDFWHULVWLFV��S�������

>7KLV� SRLQW� LV� FRQYLQFLQJ�� ,W� VXJJHVWV� WKDW� LQ� WKH� UHDO� ZRUOG�� VFUHHQLQJ
EHKDYLRXU�UHODWLRQV�DQG�KXPDQ�FDSLWDO� LQYHVWPHQW�EHKDYLRXU�UHODWLRQV� FR�H[LVW� DQG� WKH
PL[�LV�VLWXDWLRQ�GHWHUPLQHG��)RU�H[DPSOH�� LQ� MRE�VHOHFWLRQ��DSSOLFDQWV�PXVW�PHHW�EDVH�
OHYHO�KXPDQ�FDSLWDO�UHTXLUHPHQWV�VXFK�DV�SRVVHVVLRQ�RI�WKH�DSSURSULDWH�GHJUHH�ZLWK�WKH
ULJKW�NQRZOHGJH��DIWHU� WKDW�VFUHHQLQJ�IXQFWLRQV�RI�HGXFDWLRQ� WDNH�RYHU�� IRU� H[DPSOH� LQ
WKH�DSSRLQWPHQW�RI�DSSOLFDQWV�ZKR�ZHQW�WR�WKH�µULJKW¶�XQLYHUVLW\�RU�VFKRRO�@

%RWK� VNLOOV�� DQG� WHFKQLFDO� FKDQJH�� DUH� PXOWLGLPHQVLRQDO� DQG� UHTXLUH� VHYHUDO
PHDVXUHV��S��������7KH�DUWLFOH�GHYHORSV�D�PRUH�FRPSOH[�PRGHO�RI�WKH�GHPDQG�IRU�VNLOOV�
+RZHOO� DQG� :ROII� UDQN� RFFXSDWLRQV� RQ� WKH� EDVLV� RI� WKUHH� GLIIHUHQW� H[LVWLQJ� VNLOO
PHDVXUHV�FRYHULQJ�WKH�FRJQLWLYH��LQWHUDFWLYH�DQG�PRWRU�VNLOO�GRPDLQV��S�������DQG�UHSRUW
RQ�WKH�FRUUHODWLRQ�RI�WKH�MRE�EDVHG�PHDVXUHV�ZLWK�HGXFDWLRQDO�DWWDLQPHQW��2FFXSDWLRQV
DQG�LQGXVWULHV�YDU\�JUHDWO\� LQ� WKHLU�PL[�RI� WKHVH�VNLOOV��XQGHUOLQLQJ�WKH�SRLQW�DERXW� WKH
LQDGHTXDF\�RI�VLQJOH�PHDVXUHV��S��������7KH\�HPSKDVLVH�WKDW�µHIIHFWLYH�SROLF\�LQLWLDWLYHV
PXVW�EH�JURXQGHG�LQ�UHVHDUFK�WKDW�DGHTXDWHO\�FDSWXUHV� WKH�GLYHUVLW\�RI� ODERXU�VNLOOV� LQ
WKH�UHDO�ZRUOG�ZRUNSODFH¶��S�������

7KH\� WKHQ� LQYHVWLJDWH� YDULRXV� UHODWLRQVKLSV�� 7KH\� ILQG� WKDW� FRJQLWLYH� VNLOOV� DQG
LQWHUDFWLYH�VNLOOV�DUH�FORVHO\�FRUUHODWHG�WR�HGXFDWLRQDO�DWWDLQPHQW��EXW�WKHUH�LV�D�ZHDNHU
UHODWLRQVKLS� EHWZHHQ� FKDQJHV� LQ� HGXFDWLRQDO� DWWDLQPHQW�� DQG� FKDQJHV� LQ� VNLOO� OHYHOV�
7KHUH� LV� D� VWURQJ� QHJDWLYH� FRUUHODWLRQ� EHWZHHQ� PRWRU� VNLOOV� DQG� LQWHUDFWLYH� VNLOOV� �S�
������7KH\� ILQG� WKDW� IDFWRU�SULFHV� >LH�� ODERXU�FRVWV@�GR�QRW� H[SODLQ�GLIIHUHQFHV� LQ� VNLOO
UHTXLUHPHQWV��7KH\�ILQG�WKDW�VNLOO�JURZWK�LV�FORVHO\�OLQNHG�WR� WHFKQLFDO�FKDQJH�EXW�QRW
SURGXFWLYLW\� JURZWK�� ZKLFK�PLJKW� EH� H[SODLQHG� E\� µWKH� FRVWO\� DGMXVWPHQWV� WKDW� RIWHQ
DFFRPSDQ\�IXQGDPHQWDO�FKDQJHV�LQ�SURGXFWLRQ¶��S��������)XUWKHU��ZKLOH�FDSLWDO�LQWHQVLW\
LV� SRVLWLYHO\� FRUUHODWHG� WR� WKH� OHYHO� RI� LQWHUDFWLYH� VNLOOV�� LW� LV� LQYHUVHO\� UHODWHG� WR� ERWK
FRJQLWLYH�DQG�PRWRU�VNLOOV�

7KH� UHODWLYH� JURZWK� LQ� FRJQLWLYH� VNLOOV� DFURVV� LQGXVWULHV� VLQFH� ����� LV� FORVHO\
DVVRFLDWHG�ZLWK� WHFKQLFDO� DQG� RUJDQLVDWLRQDO� FKDQJH�� SURGXFWLRQ� LQ� ODUJH� SODQWV�
DQG� ORZ�RU�QHJDWLYH�JURZWK� LQ� FDSLWDO� LQWHQVLW\�� LQGXVWU\� HPSOR\PHQW� DQG� LPSRUW
SHQHWUDWLRQ�� 7KH� JURZWK� LQ� PRWRU� VNLOOV� LV� DOVR� QHJDWLYHO\� UHODWHG� WR� LQFUHDVLQJ
FDSLWDO� LQWHQVLW\�� HPSOR\PHQW� DQG� LPSRUW� VKDUHV�� %XW� WKH� UHVXOWV� IRU� LQWHUDFWLYH
VNLOOV�DUH�MXVW�WKH�UHYHUVH��JURZLQJ�FDSLWDO�LQWHQVLW\��HPSOR\PHQW�DQG�LPSRUW�VKDUHV
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DUH� DVVRFLDWHG� ZLWK� LQFUHDVLQJ� LQWHUDFWLYH� VNLOO� OHYHOV�� 8QOLNH� WKH� UHVXOWV� IRU
FRJQLWLYH�VNLOOV�JURZWK��GLUHFW�PHDVXUHV�RI�WHFKQLFDO�FKDQJH�KDYH�PL[HG�HIIHFWV�RQ
LQWHUDFWLYH�VNLOO�DQG�PRWRU�VNLOO�JURZWK��S�������

7KH� VKDUH� RI� SURIHVVLRQDO� DQG� WHFKQLFDO� ZRUNHUV� LQ� LQGXVWU\� HPSOR\PHQW� JUHZ
IDVWHVW� LQ� LQGXVWULHV� ZLWK� WKH� PRVW� UDSLG� WHFKQLFDO� FKDQJH�� :LWK� WKH� WUDQVLWLRQ� WR
SURGXFWLRQ�PHWKRGV� EDVHG� RQ� LQIRUPDWLRQ� WHFKQRORJLHV�� LW� DSSHDUV� WR� EH� LQFUHDVLQJO\
WUXH� WKDW� LW� LV� WHFKQLFDO� FKDQJH�� UDWKHU� WKDQ� PHFKDQLVDWLRQ� SHU� VH�� WKDW� LQFUHDVHV� WKH
GHPDQG�IRU�FRJQLWLYH�VNLOOV��SS������������7KH�HPSLULFDO�WHVWV�FRQGXFWHG�E\�WKH�DXWKRUV
VXSSRUW� WKLV� VXUPLVH�� µ&RPSXWHU� LQWHQVLW\�� \RXQJ� FDSLWDO� VWRFN�� DQG� KLJK� VKDUHV� RI
HQJLQHHUV�DQG�FRPSXWHU�VSHFLDOLVWV�DUH�DOO�SRVLWLYHO\� OLQNHG� WR�FRJQLWLYH� VNLOOV�JURZWK�
ZLWK� YHU\� VWURQJ� HIIHFWV� IRU� WKH� ODWWHU� WZR� YDULDEOHV¶�� %XW� 7)3� JURZWK� ZDV� VWURQJO\
QHJDWLYHO\�DVVRFLDWHG�ZLWK�FRJQLWLYH�VNLOOV�JURZWK��UDLVLQJ�GRXEWV�DERXW�WKH�DGHTXDF\�RI
7)3� DV� D�PHDVXUH� RI� WHFKQLFDO� FKDQJH� �S�� ������+RZHOO� DQG�:ROII� DOVR� GLVFRYHUHG� D
VWURQJ�SRVLWLYH� UHODWLRQVKLS�EHWZHHQ�SODQW�VL]H� �DQG� LWV�JURZWK�� DQG� LQFUHDVHG�GHPDQG
IRU�FRJQLWLYH� VNLOOV�� ODUJH�SODQWV� DUH� LQ� WKH�YDQJXDUG�RI� WKRVH� FKDQJHV� DVVRFLDWHG�ZLWK
LQFUHDVHG�FRJQLWLYH�VNLOO�GHSWK��,QWHUHVWLQJO\�

:H�ILQG�WKDW�FRPSXWHU�LQWHQVLW\�LV�VWURQJO\�DVVRFLDWHG�ZLWK�IDOOLQJ�LQWHUDFWLYH�VNLOOV
DQG�GHFOLQLQJ�VKDUHV�RI�PDQDJHUV�DQG�FOHULFDO�VHUYLFH�ZRUNHUV��S�������

7KLV� VXJJHVWV� WKDW� FRPSXWHU�EDVHG� WHFKQRORJLHV� PD\� VXEVWLWXWH� IRU� PLGGOH
PDQDJHUV�DQG�VXSHUYLVRUV��+RZHYHU��WKH�GDWD�GR�VXJJHVW�WKDW�LQWHUDFWLYH�VNLOOV�DSSHDU�WR
EH�LQ�JUHDWHU�GHPDQG�LQ�LQGXVWULHV�LQYHVWLQJ�KHDYLO\�LQ�QHZ�FDSLWDO��S�������

+\ODQG�� 7HUU\� DQG� -RKQVRQ�� 6WHYH� �������� µ2I� FDEEDJHV� DQG� NH\� VNLOOV�
H[SORGLQJ� WKH� P\WK� RI� FRUH� WUDQVIHUDEOH� VNLOOV� LQ� SRVW�VFKRRO� HGXFDWLRQ¶�
-RXUQDO�RI�)XUWKHU�DQG�+LJKHU�(GXFDWLRQ����������SS����������

7KH� FRQFHSWV� RI� µFRUH¶�� µJHQHULF¶� RU� µNH\¶� VNLOOV� µDUH� QRZ� XELTXLWRXV� LQ� HGXFDWLRQDO
GLVFRXUVH¶�DQG�DQ�LQWHJUDO�DVSHFW�RI�SROLFLHV�DQG�SURJUDPV��IRU�H[DPSOH�LQ�WKH�FRUH�VNLOO
XQLWV� RI� *HQHUDO� 1DWLRQDO� 9RFDWLRQDO� 4XDOLILFDWLRQV�� 7KH� DXWKRUV� DUJXH� WKDW
QHYHUWKHOHVV�� µLQ� WKH�VHQVH�RI� IUHH�VWDQGLQJ��FRQWH[W�LQGHSHQGHQW�DELOLWLHV¶�� µVXFK�VNLOOV
DUH�ZLWKRXW�SKLORVRSKLFDO�RU�HPSLULFDO�VXSSRUW�DQG�DUH�HQWLUHO\�LOOXVRU\¶��S��������7KHUH
LV�QR�DJUHHG�RU�FRPPRQ�GHILQLWLRQ�RI�WKHVH�VNLOOV��ZKLFK�DUH�YDULRXVO\�DVVRFLDWHG�ZLWK
VSHFLDOLVHG� NQRZOHGJHV�� RXWFRPHV� RI� EHKDYLRXU�� ZD\V� RI� WKLQNLQJ�� RU� WKH� DWWLWXGHV�
YDOXHV�DQG�SHUVRQDOLW\�WUDLWV�RI�VWXGHQWV��7KHUH�LV�QR�VXFK�WKLQJ�DV�JHQHUDO��WUDQVIHUDEOH
VNLOOV�ZKLFK�DUH�GRPDLQ�LQGHSHQGHQW��S�������±�WZR�GHFDGHV�RI�UHVHDUFK�KDYH�IDLOHG�WR
SURGXFH�DQ\�VXSSRUWLQJ�HPSLULFDO�HYLGHQFH��S���������WKRXJK�WKHUH�LV�QR�GRXEW�WKDW�WKH
FRQFHSW�KDV�EHHQ�LPPHQVHO\�LQIOXHQWLDO��S��������,Q�UHODWLRQ�WR�SUREOHP�VROYLQJ�VNLOOV�

7KHUH�LV�QR�JHQHUDO�URXWLQH��QR�RQH�VHW�RI�SURFHGXUHV��QR�DOJRULWKP�WKDW�ZLOO�DW�WKH
VDPH� WLPH� IDFLOLWDWH� WKH� VROYLQJ� RI� D� FKHVV� SUREOHP�� VKRZ� SHRSOH� WKH� ZD\� RXW� RI
GLIILFXOWLHV�LQ�SHUVRQDO�UHODWLRQVKLSV��GLDJQRVH�DQ�HOHFWULFDO�IDXOW�DQG�KHOS�VRUW�RXW
D�GLIILFXOW�SDVVDJH�LQ�+HJHO��S�������
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(VVHQWLDOO\��µJHQHUDO�VNLOOV¶�LV�D�SROLF\�VORJDQ��$�FRQFHSW�ZLWK�VXFK�XQFOHDU�ORJLFDO
VWDWXV�DQG�ZLWKRXW�SUHFLVH�GHILQLWLRQ�RU�UDQJH�FDQQRW�EH�H[SHFWHG�WR�FDUU\�DQ�HGXFDWLRQDO
SURJUDPPH� �S�� ������ 0LOOLRQV� RI� \RXQJ� SHRSOH� KDYH� VXIIHUHG� LQDGHTXDWH� YRFDWLRQDO
HGXFDWLRQ� DQG� WUDLQLQJ� EHFDXVH� RI� ZLVKIXO� WKLQNLQJ� DERXW� WUDQVIHUDEOH� VNLOOV�� 7KH
SURPLVH�RI� D� IOH[LEOH� DQG� DGDSWDEOH�ZRUNIRUFH�� DQG� WKH�EHVW� SRVVLEOH� FRQILJXUDWLRQ� RI
DWWULEXWHV�LQ�UHODWLRQ�WR�DQ�XQFHUWDLQ�IXWXUH��LV�FRPSHOOLQJ��+RZHYHU��µWKH�SXUVXLW�RI�VXFK
VNLOOV�LV�D�FKLPHUD�KXQW��DQ�H[SHQVLYH�DQG�GLVDVWURXV�H[HUFLVH�LQ�IXWLOLW\¶��S�������

-RYDQRYLF�� %R\DQ� �������� µ/HDUQLQJ� DQG� JURZWK¶�� 1DWLRQDO� %XUHDX� RI
(FRQRPLF�5HVHDUFK�:RUNLQJ�3DSHU�1R��������1%(5��&DPEULGJH��0$�

7KHUH�DUH�IRXU�VRXUFHV�RI�JURZWK�RI�NQRZOHGJH��UHVHDUFK��VFKRROLQJ��OHDUQLQJ�E\�GRLQJ�
DQG�WUDLQLQJ��(YHQ�WKH�PRVW�DGYDQFHG�FRXQWULHV�VSHQG�IDU�PRUH�RQ�DGRSWLRQ�RI�H[LVWLQJ
WHFKQRORJLHV�WKDQ�RQ�LQYHQWLQJ�QHZ�RQHV��3DUW�RI�WKH�DGRSWLRQ�FRVW�RI�QHZ�WHFKQRORJLHV
LV�FUHDWLQJ�WKH�KXPDQ�FDSLWDO�VSHFLILF�WR�WKRVH�WHFKQRORJLHV���WKH�FRVW�RI�WUDLQLQJ�SHRSOH�
LQ�VFKRRO�RU�RQ�WKH�MRE��WR�XVH�WKDW�WHFKQRORJ\��6RPH�FRVWV�DUH�GLUHFW��RWKHUV�DUH�IRUJRQH
RXWSXW�� µ7KHUH� DUH� PDQ\� W\SHV� RI� KXPDQ� FDSLWDO�� HDFK� VRPHZKDW� VSHFLILF� WR� D
WHFKQRORJ\¶��S������:LWK�PDQ\�GLIIHUHQW�WHFKQRORJLHV�DQG�GLIIHUHQW�KXPDQ�FDSLWDO�W\SHV�
WKHQ�LW�LV�QRW�DOZD\V�RSWLPDO�WR�SD\�WKH�DGRSWLRQ�FRVWV��S�����

-RYDQRYLF�� %R\DQ� DQG� 6WRO\DULY�� 'PLWUL\� �������� µ/HDUQLQJ�
FRPSOHPHQWDULWLHV�DQG�DV\QFKURQRXV�XVH�RI� WHFKQRORJ\¶��1DWLRQDO�%XUHDX
RI�(FRQRPLF�5HVHDUFK�:RUNLQJ�3DSHU�1R��������&DPEULGJH��0$�

0RVW� XVHUV� RI� WHFKQRORJ\� KDYH� QRW� GHYHORSHG� LW� WKHPVHOYHV�� 7KH\� KDYH� DGRSWHG
VRPHRQH�HOVH¶V� LQYHQWLRQ��2XWSXWV�FDQ� IDOO� ULJKW�DIWHU� DGRSWLRQ� WDNHV�SODFH�� µLW� WDNHV� D
ZKLOH�EHIRUH�SURGXFWLYLW\�XQGHU� WKH�QHZ�PHWKRG�H[FHHGV�SHDN�SURGXFWLYLW\�RI� WKH�ROG
RQH¶�� )RUJRQH� RXWSXW� LV� DQ� LPSOLFLW� FRVW� RI� VZLWFKLQJ� WHFKQRORJLHV�� 7KHUH� DUH� DOVR
H[SOLFLW�FRVWV�RI�VZLWFKLQJ�WHFKQRORJLHV��S������7KH�VWXG\�PRGHOV�SURFHVVHV�WKDW�UHTXLUH
VHYHUDO� FRPSOHPHQWDU\� LQSXWV� VXEMHFW� WR� LPSURYHPHQWV� LQ� TXDOLW\�� ,I� DIWHU� D� TXDOLW\
XSJUDGH� RQH� RI� WKHVH� LQSXWV� UHTXLUHV� D� SHULRG� RI� OHDUQLQJ� EHIRUH� LW� FDQ� EH� XVHG
HIIHFWLYHO\�� WKHQ� LQ� JHQHUDO� LW� ZLOO� SD\� WR� SXUFKDVH� WKH� LQSXWV� DW� GLIIHUHQW� GDWHV�� WKH
SXUFKDVHV�ZLOO�EH�DV\QFKURQRXV��LH�QRW�VLPXOWDQHRXV��2WKHUZLVH�IXQGV�ZRXOG�EH�WLHG�XS
LQ�LQSXWV�QRW�IXOO\�XWLOLVHG�XQWLO�WKH�GDWH�OHDUQLQJ�LV�RYHU��7HFKQRORJ\�KDV�EHHQ�XVHG�LQ
WKLV� PDQQHU� LQ� WKH� DXWR� LQGXVWU\�� 79�� HOHFWULFLW\� VXSSO\�� DQG� UDLOZD\V� DPRQJ� RWKHU
LQGXVWULHV�
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.DUPHO�� 7RP� �������� µ7KH� GHPDQG� IRU� VHFRQGDU\� VFKRRO¶�� 0RQDVK
8QLYHUVLW\�$&(5� &HQWUH� IRU� WKH� (FRQRPLFV� RI� (GXFDWLRQ� DQG� 7UDLQLQJ
:RUNLQJ�3DSHU�1R�����0DUFK��0RQDVK�8QLYHUVLW\��0HOERXUQH�

.DUPHO� VHHNV� WR� LGHQWLI\� WKH� HFRQRPLF� IDFWRUV� WKDW� KDYH� DIIHFWHG� WKH� LQFUHDVH� LQ
UHWHQWLRQ� WR� WKH�HQG�RI� VFKRROLQJ�� DV�PHDVXUHG�E\�DJH�SURJUHVVLRQ� UDWHV��7KH�HDUQLQJV
DWWULEXWDEOH�WR�HQG�RI�VFKRRO�TXDOLILFDWLRQV�LQFUHDVHG�LQ�WKH�����V�DIWHU�GHFOLQLQJ�LQ�WKH
����V��/DERXU�GHPDQG�VKLIWHG�DZD\�IURP�SHRSOH�ZLWK�ORZ�OHYHOV�RI�HGXFDWLRQ��WKRXJK
WKH�OLQN�EHWZHHQ�WKLV�DQG�WUHQGV�LQ�VFKRRO�UHWHQWLRQ�LV�QRW� WRWDOO\�FOHDU� �SS��������)XOO�
WLPH�HPSOR\PHQW�RSSRUWXQLWLHV�IRU�WHHQDJHUV�KDYH�GHFOLQHG��ZHDNHQLQJ�HPSOR\PHQW�DV
DQ�DOWHUQDWLYH�WR�VFKRROLQJ��,QWHUHVWLQJO\��WUHQGV�LQ�WKH�DYDLODELOLW\�RI�DSSUHQWLFHVKLSV�DUH
QRW�QHFHVVDULO\�GULYHUV�RI� WUHQGV� LQ� UHWHQWLRQ�� IRU� H[DPSOH� LQ� WKH� ODWH�����V� WKHUH�ZDV
VWURQJ�JURZWK�LQ�ERWK�DSSUHQWLFHVKLS�FRPPHQFHPHQWV�DQG�UHWHQWLRQ�WR�\HDUV����DQG���
�S�������7KH�LQFUHDVH�LQ�XQHPSOR\PHQW�KDV�SOD\HG�DQ�µLPSRUWDQW�UROH¶��1RW�RQO\�GRHV�LW
XQGHUVFRUH� WKH� XWLOLW\� RI� TXDOLILFDWLRQV�� LW� UHGXFHV� WKH� RSSRUWXQLW\� FRVW� RI� VWD\LQJ� DW
VFKRRO��S�������7KH�FRVWV�RI�VFKRROLQJ�KDYH�GHFOLQHG�LQ�WZR�ZD\V��)LUVW��WKH�SURSRUWLRQ
RI� VFKRRO� FKLOGUHQ� LQ� SDUW�WLPH� ZRUN� KDV� LQFUHDVHG�� 6HFRQG�� WKHUH� ZDV� D� VXEVWDQWLDO
LQFUHDVH� LQ� JRYHUQPHQW� DOORZDQFHV� LQ� WKH� PLG�����V�� +RZHYHU�� QRWH� WKDW� UHWHQWLRQ
FRQWLQXHG�WR�LQFUHDVH�DIWHU������ZKHQ�PDMRU�LQFUHDVHV�LQ�WKH�DOORZDQFH�FHDVHG��S�����

.RKOHU�� &KULVWRSK� DQG� :RRGDUG�� -DPHV� ������� µ6\VWHPV� RI� ZRUN� DQG
VRFLR�HFRQRPLF� VWUXFWXUHV�� D� FRPSDULVRQ� RI�*HUPDQ\�� 6SDLQ�� )UDQFH� DQG
-DSDQ¶��(XURSHDQ�-RXUQDO�RI�,QGXVWULDO�5HODWLRQV���������SS��������

7KLV�YHU\�XVHIXO�DUWLFOH�IRFXVHV�RQ�PHFKDQLFDO�HQJLQHHULQJ�LQ�*HUPDQ\�DQG�6SDLQ��ZLWK
FRPSDUDWLYH� UHIHUHQFH� WR� )UDQFH� DQG� -DSDQ�� ,Q� DOO� IRXU� FRXQWULHV�PDFKLQH� EXLOGLQJ� LV
W\SLILHG�E\�KLJKO\�FRPSOH[�SURGXFWLRQ�SURFHVVHV��D� UHODWLYHO\� ORZ� OHYHO�RI� DXWRPDWLRQ
DQG� D� KLJK� SURSRUWLRQ� RI� ZHOO�WUDLQHG� VNLOOHG� ZRUNHUV�� 7KHUH� LV� D� KLJK� GHJUHH� RI
VLPLODULW\�LQ�MRE�VWUXFWXUHV��µ7KH�WUDGLWLRQDO�PDFKLQLVW�LQ�WKLV�VHFWRU�LQ�DOO�IRXU�FRXQWULHV
KDV�D�ZLGH�ILHOG�RI�DFWLRQ�DQG�FRPSUHKHQVLYH�VNLOOV¶��S�������0HFKDQLFDO�HQJLQHHULQJ�LV
��SHU� FHQW� RI� LQGXVWULDO� HPSOR\PHQW� LQ�*HUPDQ\�� ��SHU� FHQW� LQ� -DSDQ�� ����SHU� FHQW� LQ
)UDQFH�� DQG� �� SHU� FHQW� LQ� 6SDLQ� ZKHUH� LW� LV� FRQFHQWUDWHG� LQ� WKH� %DVTXH� FRXQWU\�
&DWDORQLD� DQG� 0DGULG�� )UDQFH� DQG� -DSDQ� WHQG� WR� PRUH� VWDQGDUGLVHG� SURGXFWV�� ODUJHU
SURGXFWLRQ�UXQV�DQG�ODUJHU�FRPSDQLHV�WKDQ�*HUPDQ\�DQG�6SDLQ��*HUPDQ\�KDV�WKH�OHDVW
RXWVRXUFLQJ�

.RKOHU�DQG�:RRGDUG�GLVWLQJXLVK�EHWZHHQ�V\VWHPV�RI�SURGXFWLRQ��WKH�RUJDQLVDWLRQ
RI�SURGXFWLRQ�UHODWHG�SURFHVVHV�DQG�IXQFWLRQV��DQG�V\VWHPV�RI�ZRUN��WKH�RUJDQLVDWLRQ�RI
LQGLYLGXDO� WDVNV� DQG� SHUIRUPDQFH�� �S�� ����� 7KH\� DOVR� GLVWLQJXLVK� EHWZHHQ� WKH
GLIIHUHQWLDWLRQ�RI�IXQFWLRQV�DQG�WDVNV�

)XQFWLRQDO� GLIIHUHQWLDWLRQ� LQYROYHV� WKH� VHSDUDWLRQ� RI� SURGXFWLRQ�UHODWHG� SODQQLQJ
DQG� VHUYLFH� IXQFWLRQV� IURP�PDFKLQLQJ� DQG� DVVHPEO\� MREV� RQ� WKH� VKRS� IORRU�� 7KLV
VHSDUDWLRQ�FDQ�WDNH�WKH�IRUP�RI�VSHFLDOLVHG�MRE�FDWHJRULHV�ZLWKLQ�WKH�ERXQGDULHV�RI
WKH�SURGXFWLRQ�GHSDUWPHQWV��SURJUDPPHU��VFKHGXOHU��TXDOLW\�FRQWUROOHU��DV�ZHOO�DV
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WKH� HVWDEOLVKPHQW� RI� VHSDUDWH� GHSDUWPHQWV� �SURFHVV� HQJLQHHULQJ�� SURGXFWLRQ
FRQWURO���7DVN�GLIIHUHQWLDWLRQ�LQYROYHV�WKH�GHJUHH�WR�ZKLFK�SURGXFWLRQ�ZRUNHUV�DUH
FRQILQHG�WR�VLQJOH�MREV�RU�DVVLJQHG�IOH[LEO\�WR�GLIIHUHQW�WDVNV��SS���������

,Q� )UDQFH� WKHUH� LV� WKH� JUHDWHVW� GLIIHUHQWLDWLRQ� RI� IXQFWLRQV� DQG� WDVNV�� 3URGXFWLRQ
ZRUNHUV�KDYH�OLWWOH�UROH� LQ�SODQQLQJ�DQG�VHUYLFH�IXQFWLRQV��DQG�DUH� ODUJHO\� UHVWULFWHG� WR
WKHLU� RZQ� PDFKLQH� RU� ZRUNSODFH�� µ7KH� ZRUN� V\VWHPV� RI� WKH� *HUPDQ� SODQWV� DUH
FKDUDFWHULVHG�E\�D�ORZHU�OHYHO�RI�ERWK�IXQFWLRQDO�DQG�WDVN�GLIIHUHQWLDWLRQ¶��S�������7KLV�LV
VKRZQ� IRU� H[DPSOH� LQ� WKH� JUHDWHU� SDUWLFLSDWLRQ� RI� PDFKLQLVWV� LQ� WKH� SURJUDPPLQJ� RI
&1&� �FRPSXWHU� QXPHULFDO� FRQWUROOHG�� PDFKLQHV�� DQG� µZKLOH� PDFKLQLVWV� SRVVHVV
LQGLYLGXDO�ZRUN�VWDWLRQV�WKH\�DUH�DVVLJQHG��PXFK�PRUH�IUHTXHQWO\�WKDQ�WKHLU�FROOHDJXHV
LQ�)UDQFH��WR�GLIIHUHQW�MREV�LQ�RUGHU�WR�FRYHU�DEVHQFHV��PDFKLQH�EUHDNGRZQV�RU�FKDQJHV
LQ�WKH�FRPSRQHQW�PL[��7KH�WLHV�RI�KRUL]RQWDO�FRRSHUDWLRQ�DUH�WKXV�PXFK�VWURQJHU�WKDQ�LQ
)UDQFH¶��S�������,Q�6SDLQ�IRUPDO�RUJDQLVDWLRQ�LV�VLPLODU�WR�)UDQFH��ZLWK�D�KLJK�GHJUHH�RI
GLIIHUHQWLDWLRQ�LQWR�VHSDUDWH�RUJDQLVDWLRQDO�XQLWV��EXW�LQIRUPDO�RUJDQLVDWLRQ�DOVR�SOD\V�D
PDUNHG�UROH�DQG�µLQ�WKH�LQIRUPDO�RUJDQLVDWLRQ�RI�WKH�SURGXFWLRQ�GHSDUWPHQWV�ZH�IRXQG�D
KLJK�GHJUHH�RI�IXQFWLRQDO�LQWHJUDWLRQ��D�TXDVL�FUDIW�VWUXFWXUH¶��HVSHFLDOO\�LQ�WKH�PDMRULW\
RI� FRPSDQLHV� ZKLFK� KDG� SURYHQ� VORZ� WR� PRGHUQLVH�� 6SDLQ� FRPELQHV� µ7D\ORULVW¶
EXUHDXFUDWLF�HOHPHQWV���GXH�WR�WKH�VKDUS�IXQFWLRQDO�GLIIHUHQWLDWLRQ�LQ�IRUPDO�RUJDQLVDWLRQ
��ZLWK�FUDIW�HOHPHQWV�WKURXJK�WKH�XQLQWHQGHG�LQWHJUDWLRQ�RI�IXQFWLRQV�RQ�WKH�VKRS�IORRU�
,Q�SUDFWLFH�PDFKLQLVWV�DUH�PRUH�FORVHO\�LQYROYHG�LQ�SODQQLQJ�DQG�VHUYLFH�IXQFWLRQV�WKDQ
LQ�*HUPDQ\��EXW�WKH�6SDQLVK�ZRUNHU�LV�PRUH�FRQILQHG�WR�DQ�LQGLYLGXDO�PDFKLQH��LH��WDVN
GLIIHUHQWLDWLRQ� LV� ORZ�� ,Q� -DSDQ�GDWD� DUH� ODFNLQJ��7KHUH� LV� D�GLVWLQFWLRQ�EHWZHHQ�SODQWV
SURGXFLQJ� IRU� WKH� ZRUOG� PDUNHW� DQG� IRU� GRPHVWLF� PDUNHWV�� :KDW� GDWD� DUH� DYDLODEOH
VXJJHVW� IXQFWLRQDO� GLIIHUHQWLDWLRQ� LV� UHODWLYHO\� KLJK� DQG� WDVN� GLIIHUHQWLDWLRQ� UHODWLYHO\
ORZ�� +RUL]RQWDO� IOH[LELOLW\� EHWZHHQ� ZRUN� VWDWLRQV� LV� HYHQ� KLJKHU� WKDQ� LQ� *HUPDQ\�
µ-DSDQHVH� PDFKLQLVWV� DUH� PRUH� IUHTXHQWO\� DVVLJQHG� VHYHUDO� PDFKLQHV� DQG� PRUH� RIWHQ
OHDYH� WKHLU� EDVH� MRE� WR� DVVLVW� RWKHU�ZRUN� VWDWLRQV� DQG� WHDPV¶� �SS�� �������� .RKOHU� DQG
:RRGDUG� DUJXH� WKHVH� QDWLRQDO� GLIIHUHQFHV� DUH� H[SODLQHG� µE\� FRQWUDVWLQJ� HFRQRPLF�
VRFLDO�DQG�SROLWLFDO�VWUXFWXUHV¶��SODFLQJ�PRUH�HPSKDVLV�RQ�µVRFLR�HFRQRPLF¶�WKDQ�µVRFLR�
FXOWXUDO¶� HOHPHQWV� LQ� WKH� H[SODQDWLRQ� �S�� ����� 7KHLU� H[SODQDWRU\� PRGHO� LV� DV� IROORZV
�S������
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7KH� ILUVW� FLUFOH� LQ� WKH�FHQWUH� V\PEROLVHV� WKH�REMHFW�RI� RXU�DQDO\VLV� DQG�GHSHQGHQW
YDULDEOH�� V\VWHPV� RI� ZRUN�� 7KH� VHFRQG� FLUFOH� GLVSOD\V� D� ILUVW� VHW� RI� LQGHSHQGHQW
YDULDEOHV�� VXEV\VWHPV� DW� WKH� PLFUR� �SODQW�� OHYHO�� 7KH� WKLUG� FLUFOH� FRQVLVWV� RI
PDUNHWV��LQVWLWXWLRQV�DQG�QHWZRUNV�DW�WKH�PHVR��VXSUD�SODQW��OHYHO�����DOO�WKUHH�OHYHOV
DUH�FORVHO\�ZRYHQ�LQWR�VRFLDO��HFRQRPLF�DQG�SROLWLFDO�VWUXFWXUHV�DW�WKH�PDFUR�OHYHO
�S������

,Q� H[DPLQLQJ� PDUNHWV� DQG� V\VWHPV� RI� SURGXFWLRQ� >WKH� 1RUWK� TXDGUDQW� LQ� WKH
GLDJUDP@� WKH� DXWKRUV� GLVWLQJXLVK� EHWZHHQ� WKH� VRFLDO� GLPHQVLRQ� RI� WKH� RUJDQLVDWLRQ� RI
SURGXFWLRQ� �WKH� DVVLJQPHQW� RI� SURFHVVHV� DQG� IXQFWLRQV� WR� RUJDQLVDWLRQDO� XQLWV�� WKH
KLHUDUFKLHV� LQ� SURGXFWLRQ� HWF��� DQG� WKH� WHFKQLFDO� GLPHQVLRQ� �WKH� WLPH� VWUXFWXUH� RI
RSHUDWLRQV� DORQJ� WKH� SURFHVV� FKDLQ��� +LVWRULFDOO\�� µ7D\ORULVP¶� PRYHG� IURP� VRFLDO
GLIIHUHQWLDWLRQ� WR� LQFOXGH� UDWLRQDOLVDWLRQ� RI� WKH� WHFKQLFDO� GLPHQVLRQ�� ,Q� 6SDLQ� WKH
UHODWLYHO\� ORZ� OHYHO� RI� WHFKQLFDO� RUJDQLVDWLRQ� �� WKH� SURWUDFWHG� µHDUO\� 7D\ORULVP¶�
SURORQJHG� E\� GRPHVWLF� SURWHFWLRQ� �� H[SODLQV� WKH� KLJK� LQFLGHQFH� RI� LQIRUPDO
RUJDQLVDWLRQ��$IWHU�:RUOG�:DU� 7ZR�PDFKLQH� EXLOGLQJ� LQ� *HUPDQ\� DQG� )UDQFH� IDFHG
VWURQJ�FRPSHWLWLRQ�DQG�DGMXVWHG�µE\�FRQVWDQW�LQQRYDWLRQ�DQG�UDWLRQDOLVDWLRQ¶��DQG�WKHVH
FRXQWULHV� DFKLHYHG� D� KLJKO\� GHYHORSHG� µ7D\ORULVW¶� IXQFWLRQDO� UDWLRQDOLVDWLRQ� DQG
WHFKQLFDO�RUJDQLVDWLRQ�� µ6RFLDO� DQG� WHFKQLFDO�RUJDQLVDWLRQ�DUH�PXWXDOO\�FRQGLWLRQLQJ� ���
WKH�VWUHQJWK�RI�WKH�*HUPDQ�VNLOO�EDVHG�V\VWHP�RI�ZRUN�GHULYHV�WR�D�FHUWDLQ�GHJUHH�IURP
WKH�VXSSRUW�RI�D�PDWXUH�WHFKQLFDO�RUJDQLVDWLRQ¶��S�������-DSDQHVH�PHFKDQLFDO�HQJLQHHULQJ
IDFHG�ERWK�GRPHVWLF�FRPSHWLWLRQ�DQG�JOREDO�FRPSHWLWLRQ�DQG�WKH�UHVXOWLQJ�SUHVVXUHV� WR
UDWLRQDOLVH�� µ6HJPHQWV� RI� -DSDQHVH� LQGXVWU\� ZHUH� WKH� YDQJXDUG� RI� ³SRVW�7D\ORULVW´
SURFHVV�RULHQWHG��LQWHU�IXQFWLRQDO��³V\VWHPLF´�UDWLRQDOLVDWLRQ¶��S������
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9DULDWLRQV� LQ� WKH� VXSSO\� RI� ODERXU� >WKH� (DVW� TXDGUDQW� LQ� WKH� GLDJUDP@� DOVR� FDXVH
QDWLRQDO� GLIIHUHQFHV� LQ� ZRUN� V\VWHPV�� 7KH� DXWKRUV� VKDUH� LQ� WKH� ZLGHVSUHDG� VXSSRUW�
HYLGHQW�WKURXJKRXW�WKH�OLWHUDWXUH��IRU�WKH�*HUPDQ�PRGHO�RI�WUDLQLQJ�

*HUPDQ\��$XVWULD�DQG�6ZLW]HUODQG�GHYHORSHG�DQ�H[FHSWLRQDO� V\VWHP�RI�YRFDWLRQDO
DQG�HQJLQHHULQJ�WUDLQLQJ�WKDW�LV�EXLOW�XSRQ�DUWLVDQ�WUDGLWLRQV�DQG�VWUXFWXUHV��$W�LWV
EDVH� OLHV�D�GXDO�V\VWHP�WKDW�VWLOO�DFFRXQWV� IRU� WKH�HGXFDWLRQ�DQG� WUDLQLQJ�RI�PRUH
WKDQ����SHUFHQW�RI� \RXQJ�SHRSOH��7KLV� V\VWHP� LV� VSOLW�EHWZHHQ� FODVVURRP� WUDLQLQJ
�XVXDOO\� WDNLQJ� WKUHH� \HDUV�� DW� WHFKQLFDO� VFKRROV� DQG� SUDFWLFDO�ZRUN� DUUDQJHG� E\
WKH� SULYDWH� HPSOR\HU� RI� WKH� DSSUHQWLFHV�� 7KH� YRFDWLRQDO� VFKRROV� DUH� FRQWUROOHG
MRLQWO\�E\�WKH�VWDWH��HPSOR\HUV¶�DVVRFLDWLRQV�DQG�XQLRQV��7KLV�V\VWHP�RIIHUV�VFRSH�WR
DGYDQFH� WR� KLJKHU�OHYHO� WHFKQLFDO� DQG� HQJLQHHULQJ� VFKRROV�� PDQ\� HQJLQHHUV� LQ
*HUPDQ�LQGXVWU\�EHJDQ�WKHLU�FDUHHU�DV�DSSUHQWLFHV�RQ�WKH�VKRS�IORRU�

&RPSDUHG� WR� RWKHU� LQGXVWULDOLVHG� FRXQWULHV�� WKH� DYDLODELOLW\� RI� PXOWLSOH� RU
SRO\YDOHQW� VNLOOV� SHUPLWV� D� KLJK� GHJUHH� RI� IXQFWLRQDO� DQG� WDVN� LQWHJUDWLRQ� LQ
SURGXFWLRQ��:RUNHUV� DUH� DEOH� WR� SHUIRUP� IOH[LEO\� D� ODUJH� YDULHW\� RI� WDVNV� DQG� WR
IXOILO�D�PXOWLWXGH�RI�SODQQLQJ�DQG�VHUYLFH�IXQFWLRQV��7KH�WHFKQLFDO�RIILFHV�IRU�GHVLJQ�
SURFHVV�DQG�SURGXFWLRQ�SODQQLQJ�DQG�FRQWURO�FDQ�UHO\�RQ�D�EURDG�SRRO�RI�SUDFWLFDO
DQG� WKHRUHWLFDO� VNLOOV�� 7KLV� UDQJH� RI� FRPSHWHQFHV� DQG� WKH� FXOWXUDO� SUR[LPLW\� RI
ZRUNVKRS�DQG�RIILFHV�HQDEOH�IHHGEDFN�VWUXFWXUHV�DQG�PHFKDQLVPV�RI�RUJDQLVDWLRQDO
OHDUQLQJ� WR� GHYHORS�� SURFHVVHV� FDQ� EH� IDLUO\� DFFXUDWHO\� SODQQHG� LQ� DGYDQFH�
LQWHUIDFHV�DUH�PRUH�SUHFLVHO\�GHILQHG�DQG�DV�D�FRQVHTXHQFH�WKH�GHYLDWLRQV�EHWZHHQ
IRUPDO�DQG�LQIRUPDO�RUJDQLVDWLRQ�DUH�VPDOOHU�WKDQ�LQ�RWKHU�FRXQWULHV��SS���������

6SDLQ�QHYHU�GHYHORSHG�D�V\VWHP�RI�YRFDWLRQDO�DQG�HQJLQHHULQJ�VFKRROV�FRPSDUDEOH
WR� WKH� *HUPDQ� PRGHO�� DW� EHVW�� ODUJH� FRPSDQLHV� SURYLGHG� D� EDVLF� OHYHO� RI� LQ�KRXVH
WUDLQLQJ�DQG�ZKHQ�SXEOLF�YRFDWLRQDO�VFKRROV�EHJDQ�LQ�WKH�����V��PRVW�SULYDWH�FRPSDQLHV
DEDQGRQHG� LQ�KRXVH� YRFDWLRQDO� WUDLQLQJ�� 6SDLQ� IDLOHG� WR� GHYHORS� D� PLGGOH� OHYHO� RI
WHFKQLFDO� HGXFDWLRQ�� EHWZHHQ� EDVLF� YRFDWLRQDO� WUDLQLQJ� DQG� VHOHFWLYH� HQJLQHHULQJ
VFLHQFHV�DW�XQLYHUVLW\��VR�WKDW�LQ�PHFKDQLFDO�HQJLQHHULQJ�WKH�QHFHVVDU\�VNLOOV�KDG�WR�EH
JHQHUDWHG�E\�RQ�WKH�MRE� WUDLQLQJ� OLQNHG� WR�SURPRWLRQ� VWUXFWXUHV�� ,Q� WKH� ����V�PLGGOH�
OHYHO�WHFKQLFDO�HGXFDWLRQ�GHYHORSHG�EXW�WKH�QHZ�VXSSO\�RI�ZHOO�HGXFDWHG�HQJLQHHUV�KDV
EHHQ� DEVRUEHG� RQO\� VORZO\� EHFDXVH� RI� GHFOLQLQJ� LQGXVWULDO� HPSOR\PHQW�� 7KH� ROG
SURPRWLRQDO�ODGGHUV�DUH�JUDGXDOO\�GLVDSSHDULQJ�

,QWHUQDWLRQDO� FRPSDULVRQV� RI� ZRUN� V\VWHPV� KDYH� VKRZQ� VWURQJ� LQWHUGHSHQGHQFH
EHWZHHQ�WKH�HGXFDWLRQDO�V\VWHP�RQ�MRE�VWUXFWXUHV��WKH�OHVV�YRFDWLRQDO�WUDLQLQJ�DQG
WKH�ORZHU�WKH�OHYHO�RI�DYDLODEOH�VNLOOV��WKH�PRUH�GLIIHUHQWLDWHG�LV�WKH�RUJDQLVDWLRQ�RI
ZRUN��1DUURZO\�GHILQHG� MREV�DQG�FDUHHU� ODGGHUV�DOORZ� IRU� LQFUHPHQWDO�RQ�WKH�MRE
WUDLQLQJ�LQ�LQWHUQDO�ODERXU�PDUNHWV�DQG�WKXV�WR�D�FHUWDLQ�GHJUHH�FDQ�VXEVWLWXWH�IRU
SXEOLF� YRFDWLRQDO� WUDLQLQJ�� ,Q� 6SDLQ� WKHVH� PHFKDQLVPV� KDYH� FRQWULEXWHG� WR� WKH
EXUHDXFUDWLF� DQG� KLHUDUFKLFDO� IRUPDO� RUJDQLVDWLRQ� DQG� WR� QDUURZO\� GHILQHG� MRE
FODVVLILFDWLRQV��7KLV�ORJLF�LV�KRZHYHU�FRXQWHUDFWHG�E\�WKH�XQLQWHQGHG�UHLQWHJUDWLRQ
RI�SODQQLQJ�DQG�VHUYLFH�IXQFWLRQV�LQ�SURGXFWLRQ�ZKLFK�IRUFHV�KLJKO\�FRPSOH[�WDVNV
OLNH�FRUUHFWLRQ�RI�GUDZLQJV��PDFKLQLQJ�VHTXHQFHV�DQG�VFKHGXOLQJ� LQWR�SURGXFWLRQ
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ZRUN�� 6SDQLVK� SURGXFWLRQ� ZRUNHUV�� WLHG� E\� D� ULJLG� WDVN� GLIIHUHQWLDWLRQ� WR� WKHLU
LQGLYLGXDO� PDFKLQHV�� KDG� WR� GHYHORS� FRPSUHKHQVLYH� FUDIW�W\SH� NQRZOHGJH
HPSLULFDOO\�RQ�WKH�MRE��S������

)UDQFH� GHYHORSHG� D� FRPSUHKHQVLYH� SXEOLF� V\VWHP� RI� YRFDWLRQDO� WUDLQLQJ� DQG
HQJLQHHULQJ� VFKRROV� HDUOLHU� WKDQ� LQ�6SDLQ�� ,W�ZDV� µKLHUDUFKLFDOO\� VHJPHQWHG� DQG� UDWKHU
LPSHUPHDEOH� IRU� XSZDUG�PRELOLW\¶�� 2Q�WKH�MRE� WUDLQLQJ� DQG� ORQJ� FDUHHU� ODGGHUV� IURP
VKRS�IORRU�WR�SODQQLQJ�DQG�GHVLJQ�JDYH�ZD\�WR�VHJPHQWHG�LQWHUQDO�ODERXU�PDUNHWV��ZLWK
D� SRODULVDWLRQ� EHWZHHQ� WHFKQLFDOO\� WUDLQHG� VWDII� DQG� µSUDFWLWLRQHUV� RU� HPSLULFLVWV� LQ
SURGXFWLRQ¶� �S�� ����� 7KH� -DSDQHVH� V\VWHP� RI� WHFKQLFDO� WUDLQLQJ� LV� DOVR� VFKRRO�EDVHG�
VHJPHQWHG� DQG� KLHUDUFKLFDO� EXW�� XQOLNH� )UDQFH�� -DSDQ� UHWDLQHG� µLWV� ROG� DQG� ZHOO�
HVWDEOLVKHG�V\VWHP�RI�EURDG�DQG�V\VWHPDWLF�RQ��DQG�RII�WKH�MRE�LQ�KRXVH�WUDLQLQJ�ZLWK�LWV
H[WHQVLYH� KRUL]RQWDO� DQG� YHUWLFDO� PRELOLW\� SDWKV� IURP� WKH� VKRS� IORRU� WR� WRS
PDQDJHPHQW¶��*UDGXDWHV�RI� WHFKQLFDO�KLJK�VFKRROV�ZLWK� VRPH�YRFDWLRQDO� WUDLQLQJ�� DQG
UHFUXLWV� IURP� WHFKQLFDO� DQG� HQJLQHHULQJ� VFKRROV�� HQWHU� SURGXFWLRQ� MREV�� $GYDQFHG
WHFKQLFDO�DQG�HQJLQHHULQJ�GHJUHHV�DUH�D�SUHFRQGLWLRQ�EXW�QRW�D�JXDUDQWHH�RI�SURPRWLRQ
XS� WR� WKH� WHFKQLFDO� RIILFHV� DQG� NH\� FRPSDQ\� SRVLWLRQV�� µ&RPSDUHG� ZLWK� WKH� VNLOOHG
*HUPDQ�ZRUNHU�WKHUH�DUH�GHILFLHQFLHV�LQ�WKHRUHWLFDO�DQG�HPSLULFDO�NQRZOHGJH��SDUWLDOO\
EXW� QHYHU� IXOO\� FRPSHQVDWHG� E\� WKH� -DSDQHVH� V\VWHP� RI� RQ�WKH�MRE� WUDLQLQJ�� 7KH
-DSDQHVH� HGXFDWLRQDO� V\VWHP� DQG� WKH� FKDUDFWHULVWLFV� RI� WKH� ODERXU� VXSSO\� VXSSRUW
IXQFWLRQDO�GLIIHUHQWLDWLRQ�ZLWK�WKH�VWULFW�VHSDUDWLRQ�RI�SODQQLQJ��VHUYLFH�DQG�SURGXFWLRQ
IXQFWLRQV¶��SS���������

'LIIHUHQFHV�LQ�WKH�VWUXFWXULQJ�RI�SRZHU�DQG�LQWHUHVW�>WKH�6RXWK�TXDGUDQW@�DOVR�VKDSH
YDULDWLRQV� LQ� ZRUN� V\VWHPV�� ,Q� 6SDLQ� µHPSOR\HHV� LQ� WKH� SURWHFWHG� VHFWRU¶� LQ� SXEOLF
DGPLQLVWUDWLRQ�DQG�WKH�VWDEOH�LQGXVWULHV�µGHYHORSHG�D�VWURQJ�LQWHUHVW�LQ�UHJXODWLRQ�ZKLFK
LPSRVHG�ULJLG�GHPDUFDWLRQV�LQ�WKH�LQWHUQDO�ODERXU�PDUNHW�LQ�RUGHU�WR�QHXWUDOLVH�LQWHUQDO
DQG�H[WHUQDO�FRPSHWLWLRQ¶��S�������7KH�IUDJPHQWDWLRQ�DQG�GLIIHUHQWLDWLRQ�RI�MRE�IXQFWLRQV
DOVR�HQDEOHG�QHSRWLVP��LH��WKH�H[WHQVLRQ�RI�HPSOR\PHQW�WR�IDPLO\�DQG�VRFLDO�QHWZRUNV�
µ0HFKDQLVPV�RI�WKLV�NLQG�DUH�W\SLFDO�LQ�DOO�LQGXVWULDOLVHG�FRXQWULHV��7KH\�EHFRPH�PRUH
SUHYDOHQW� WKH� VWURQJHU� WKH� YHUWLFDO� GLIIHUHQWLDWLRQ� RI� WKH� H[WHUQDO� ODERXU� PDUNHW
DFFRUGLQJ� WR� LQFRPH� DQG� HPSOR\PHQW� VHFXULW\� DQG� WKH� VWURQJHU� WKH� SUHGRPLQDQFH� RI
LQWHUQDO� ODERXU�PDUNHWV¶� �S�� ����� ,Q�*HUPDQ\� WKH� ORZ� OHYHO� RI� XQHPSOR\PHQW� UHGXFHG
WKH� GLIIHUHQWLDWLRQ� LQ� WKH� H[WHUQDO� ODERXU� PDUNHW�� ZKLOH� PDFKLQH�EDVHG� FRPSDQLHV
JHQHUDWHG� LQWHUQDO� ODERXU� PDUNHWV� WKDW� ZHUH� ERWK� RSHQ� DQG� VNLOO� EDVHG�� &UDIW
TXDOLILFDWLRQV�ZHUH� WUDQVIHUDEOH�EHWZHHQ�ILUPV�DQG� MRE�VHFXULW\�GHSHQGHG�PRUH�RQ� WKH
KHDOWK� RI� WKH� VHFWRU� WKDQ� RQ� VLQJOH� HPSOR\HUV�� &RPSDUHG� WR� 6SDLQ� WKHUH� ZDV� OHVV
SUHVVXUH�WR�GLIIHUHQWLDWH�IXQFWLRQV�DQG�WDVNV�LQ�RUGHU� WR�FUHDWH�SURWHFW� MREV��)UDQFH�DQG
-DSDQ�VWDQG�VRPHZKHUH�EHWZHHQ�� µ,Q�-DSDQHVH�PDFKLQH�EXLOGLQJ� WKH�KLJK�HPSOR\PHQW
VWDELOLW\�RI�WKH�FRUH�ZRUNIRUFH�LQ�ODUJH�DQG�PHGLXP�VL]HG�FRPSDQLHV�JDYH�KLJK�VHFXULW\
WR� WKLV� VWUDWXP� RI� ZRUNHUV� DQG� SHUPLWWHG� IOH[LELOLW\� LQ� MRE� DVVLJQPHQW� �ORZ� WDVN
GLIIHUHQWLDWLRQ�¶��S������

&XOWXUDO�WUDGLWLRQV�>WKH�:HVW�TXDGUDQW@�DOVR�DIIHFW�ZRUN�V\VWHPV��SDUWLFXODUO\�ZRUN
HWKLFV��DQG�WKH�HOHPHQW�RI�µWUXVW¶� LQ� ODERXU� UHODWLRQV��7KH�*HUPDQ�YLUWXHV�RI�GLOLJHQFH�
SXQFWXDOLW\�DQG�GLVFLSOLQH�WUDQVODWH�HIIHFWLYHO\� LQWR� µWKH�SURILW�RULHQWHG�DEVWUDFW� UHJLPH
RI� FDSLWDOLVP¶�� DQG� FRUSRUDWLVW� LQGXVWULDO� UHODWLRQV� KDYH� HQDEOHG� KLJK� WUXVW�� 7KHVH
TXDOLWLHV�OHDG�RQ�RQH�KDQG�WR�µFRPSHWHQW�SODQQLQJ�DQG�HIILFLHQW�FRRUGLQDWLRQ�DQG�FRQWURO
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RI�WKH�FKDLQ�RI�SURGXFWLRQ�SURFHVVHV¶��RQ�WKH�RWKHU�WR�µIXQFWLRQDO�LQWHJUDWLRQ�DQG�UHODWLYH
DXWRQRP\� RQ� WKH� VKRS� IORRU���� &RPSOH[� WDVNV� RI� WKH� SODQQLQJ�� VHUYLFH� DQG� FRQWURO
IXQFWLRQ�FDQ�EH�JLYHQ�WR�SURGXFWLRQ�ZRUNHUV�ZLWKRXW�WKH�ULVN�WKDW�WKH\�ZLOO�H[SORLW�WKLV
SRZHU� LQ� EDUJDLQLQJ� SURFHVVHV¶�� ,Q� 6SDLQ� WKHUH� LV� D� OHVV� PRGHUQ� HWKLF� DQG� OHVV� WUXVW�
HQFRXUDJLQJ� WKH� GXDOLVP� RI� IRUPDO� GLIIHUHQWLDWLRQ�LQIRUPDO� LQWHJUDWLRQ�� OHVV� SODQQLQJ
DQG�µD�SUDJPDWLF�PXGGOLQJ�WKURXJK¶��/HVV�WUXVW�LV�FRPSHQVDWHG�E\�ULJLG�EXUHDXFUDF\�EXW
WKLV� FRQWUDGLFWV� WKH� 6SDQLVK� ZRUNHU¶V� KLJK� OHYHO� RI� LQIRUPDO� DXWRQRP\� �SS�� �������
)UDQFH� KDV� D� PRUH� PRGHUQ� ZRUN� HWKLF� WKDQ� 6SDLQ� EXW� OHVV� WUXVW� WKDQ� LQ� *HUPDQ\�
HQFRXUDJLQJ�WKH�VWURQJ�VHSDUDWLRQ�RI�SODQQLQJ�DQG�H[HFXWLRQ��DQG�µWKH�UHODWLYHO\�OLPLWHG
DXWRQRP\� RI� WKH� )UHQFK� SURGXFWLRQ� ZRUNHU¶�� ,Q� -DSDQ� PRGHUQLVDWLRQ� �� OLQNHG� WR
WUDGLWLRQDO�FODQ�VWUXFWXUHV���JHQHUDWHG�ERWK�D�KLJK�GHJUHH�RI�µDEVWUDFW¶�ZRUN�HWKLFV�DQG�D
V\VWHP�RI�LQGXVWULDO�UHODWLRQV�EDVHG�RQ�KLJK�WUXVW��HQDEOLQJ�UHODWLYHO\�KLJK�DXWRQRP\�DQG
IOH[LELOLW\��+RZHYHU��WKLV�OHDYHV�XQH[SODLQHG�WKH�VWURQJHU�VHSDUDWLRQ�RI�FRQFHSWLRQ�DQG
H[HFXWLRQ�LQ�ZRUN�V\VWHPV��DV�FRPSDUHG�WR�*HUPDQ\��&XOWXUDO�YDULDEOHV�DUH�QRW�DOZD\V
GHFLVLYH��7KH�FXOWXUDO�TXDGUDQW�KDV�D�VHFRQGDU\�VLJQLILFDQFH��FRPSDUHG�WR�PDUNHWV�DQG
WKH�SURGXFWLRQ�V\VWHP��WKH�HGXFDWLRQDO�V\VWHP�DQG�WKH�ODERXU�PDUNHWV��DQG�LQWHUHVWV�DQG
SRZHU�VWUXFWXUHV�

,Q�WKH�����V�DQG�����V�WKH�LQWURGXFWLRQ�RI�FRPSXWHU�WHFKQRORJLHV�LV�DVVRFLDWHG�ZLWK
IDU�UHDFKLQJ�FKDQJHV�LQ�DOO�IRXU�FRXQWULHV��PDQLIHVW�LQ�ERWK�VHJPHQWDWLRQ�RI�SURGXFWLRQ
DQG� RXWVRXUFLQJ�� DQG� VWURQJHU� LQWHJUDWLRQ� DQG� QHWZRUNLQJ�� µ,Q� DOO� IRXU� FRXQWULHV�
DWWHPSWV� ZHUH� PDGH� WR� UHLQWHJUDWH� IXQFWLRQV� DQG� WDVNV� �SURJUDPPLQJ� RU� SURJUDP
RSWLPLVDWLRQ�� PDLQWHQDQFH�� ORJLVWLFV�� TXDOLW\� DVVXUDQFH�� LQWR� SURGXFWLRQ� MREV� DQG� WR
PDNH�MRE�DVVLJQPHQWV�PRUH�IOH[LEOH����,W�LV�YHU\�OLNHO\�WKDW�D�QHZ�µSRVW�7D\ORULVW¶�PRGHO
ZLOO�HPHUJH��GHILQHG�E\�KLJKHU�OHYHOV�RI�DXWRPDWLRQ�DQG�D�ORZHU�OHYHO�RI�IXQFWLRQDO�DQG
WDVN� GLIIHUHQWLDWLRQ¶�� *OREDOLVDWLRQ� SUHVVXUHV� PD\� HQWDLO� WKDW� WKHUH� LV� OHVV� QDWLRQDO
YDULDWLRQ� DURXQG� WKH� µSRVW�7D\ORULVW¶� PRGHO� WKDQ� SUHYLRXVO\�� µ7D\ORULVW¶� PRGHV� ZHUH
FKDUDFWHULVHG� E\� GLIIHUHQWLDWLRQ� LQ� ERWK� SURGXFWLRQ� IXQFWLRQV�� DQG� ZRUN� WDVNV�� µ3RVW�
7D\ORULVW¶�PRGHOV�PD\�EH�FKDUDFWHULVHG�E\�IXUWKHU�GLIIHUHQWLDWLRQ�RI�IXQFWLRQ�EXW�JUHDWHU
LQWHJUDWLRQ�RI�ZRUN�WDVNV��RU�JUHDWHU�LQWHJUDWLRQ�RI�SURGXFWLRQ�IXQFWLRQV�DFFRPSDQLHG�E\
LQFUHDVHG�GLIIHUHQWLDWLRQ�RI�WKH�ZRUN�V\VWHP��SS���������

,Q� VXPPDU\�� WKH� DXWKRUV� HPSKDVLVH� WKH� FRPPRQ� HOHPHQWV� EHWZHHQ� WKH� QDWLRQDO
SURGXFWLRQ� V\VWHPV�� µQDWLRQDO� DQG� UHJLRQDO� GLIIHUHQFHV� UHSUHVHQW� PRGLILFDWLRQV� RI� D
FRPPRQ�XQGHUO\LQJ� VWUXFWXUH¶� LQ�ZKLFK�PDUNHWV�� SURGXFWV� DQG� RUJDQLVDWLRQDO� V\VWHPV
DUH� FORVHO\� LQWHU�GHSHQGHQW�� µ6RFLHWDO� HIIHFWV¶� UHQGHU� RQO\� PRGLILFDWLRQV�� +RZHYHU�
WKHVH� FDQ� EH� KLJKO\� VLJQLILFDQW� IRU� HQWHUSULVH� SURGXFWLYLW\� DQG� FRPSHWLWLYHQHVV�� 7KH
µVRFLHWDO�HIIHFWV¶�DUH�VWURQJHVW�DW� WKH�PHVR�DQG�PDFUR� OHYHO�RI�HFRQRPLHV�� µ:LWKLQ� WKH
SRVW�)RUGLVW� UHJLPH� LQ� (XURSH� ZH� FDQ� LGHQWLI\� D� QDWLRQ�VSHFLILF� PDWUL[� RI� PDVV
SURGXFWLRQ�� PDVV� FRQVXPSWLRQ� DQG� WKH� ZHOIDUH� VWDWH� DW� WKH� PDFUR� OHYHO�� D� FORVH
FRQQHFWLRQ� EHWZHHQ� WKH� VHFWRUDO� PL[� RI� LQGXVWULHV� DQG� WKH� VRFLDO� DQG� LQVWLWXWLRQDO
HQYLURQPHQW� �HGXFDWLRQDO� V\VWHP�� ODERXU� PDUNHWV�� VFLHQFH� DQG� UHVHDUFK�� LQGXVWULDO
UHODWLRQV�� LQGXVWULDO� SROLF\�� DW� WKH� PHVR� OHYHO�� DQG� ILQDOO\� VWURQJ� LQWHUGHSHQGHQFHV
EHWZHHQ�PDUNHW� VHJPHQWV� DQG� WKH� RUJDQLVDWLRQDO� VWUXFWXUH� RI� FRPSDQLHV� DW� WKH�PLFUR
OHYHO¶��S������

7KH�FKDOOHQJH�ZH�DUH� IDFLQJ� WRGD\� LV� WR�FRPSUHKHQG� WKH� WUDQVIRUPDWLRQ� LQWR�QHZ
SDWWHUQV�ZLWKRXW�KDYLQJ�IXOO\�XQGHUVWRRG�WKH�ROG��S������
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/DIIHUW\�� *HRUJH�� +DOO�� 5LFKDUG�� +DUOH\�� %LOO� DQG� :KLWHKRXVH�� *LOOLDQ
������� µ+RPHZRUNLQJ� LQ� $XVWUDOLD�� DQ� DVVHVVPHQW� RI� FXUUHQW� WUHQGV¶�
$XVWUDOLDQ�%XOOHWLQ�RI�/DERXU����������SS����������

7KH� DXWKRUV� SURYLGH� D� GHILQLWLYH� VXPPDU\� RI� DYDLODEOH� GDWD� RQ� KRPH�ZRUNLQJ� LQ
$XVWUDOLD�� XVLQJ� $XVWUDOLDQ� %XUHDX� RI� 6WDWLVWLFV� �$%6�� VXSSOHPHQWDU\� ODERXU� IRUFH
VXUYH\V� FRQGXFWHG� LQ� ������ ����� DQG� ������ 7KHVH� $%6� GDWD� DUH� GHILFLHQW�� 7KH\� DUH
VXEMHFW� WR� VDPSOLQJ� HUURU�ZKLFK� DIIHFWV� LQGXVWU\� GLVDJJUHJDWLRQ�� DQG� µWKH� VXUYH\� GDWD
XQDYRLGDEO\�XQGHUVWDWHV� WKH� OHYHO�RI�KRPH�ZRUNLQJ� WR�D�FRQVLGHUDEOH� H[WHQW¶� �S�������
7KH� 6HSWHPEHU� ����� $%6� VXUYH\� IRXQG� WKDW� WKHUH� ZHUH� �������� SHRSOH� ZRUNLQJ� DW
KRPH��+RZHYHU�� WKH�$%6�GDWD� WHQG� WR�H[FOXGH�SHRSOH�ZRUNLQJ� LQIRUPDOO\�RU� LOOHJDOO\
�HJ�� HYDGLQJ� WD[�� RU� DIUDLG� RI� ORVLQJ�ZHOIDUH� EHQHILWV�� RU� LOOHJDO�PLJUDQWV�� RU�ZRUNLQJ
RXWVLGH� DZDUG� VWUXFWXUHV�� DQG� WKXV� VXEVWDQWLDOO\� XQGHUVWDWH� WKH� UROH� RI� QRQ�(QJOLVK�
VSHDNLQJ�EDFNJURXQG�DQG�ZRPHQ�ZRUNHUV��HVSHFLDOO\�LQ�WKH�FORWKLQJ�LQGXVWU\��$�UHFHQW
VWXG\� E\� WKH� 7H[WLOHV�� &ORWKLQJ� DQG� )RRWZHDU� 8QLRQ� HVWLPDWHG� WKDW� WKHUH� ZHUH
DSSUR[LPDWHO\� �������� FORWKLQJ� RXWZRUNHUV��ZLWK� �������� LQ�9LFWRULD� DQG� �������� LQ
16:��7KHVH�HVWLPDWHV�VKRXOG�DOVR�EH�WUHDWHG�ZLWK�FDXWLRQ�

/DIIHUW\� HW� DO�� QRWH� WKDW� KRPH�ZRUN� WHQGV� WR� EH� LQWHUSUHWHG� DFFRUGLQJ� WR� WZR
DUJXPHQWV��)LUVW�� LW� LV� VHHQ�DV� D�PRUH� IOH[LEOH�PHWKRG�RI�ZRUN�RUJDQLVDWLRQ� LQ� D�SRVW�
LQGXVWULDO�VRFLHW\��VHFRQG��LW�LV�VHHQ�DV�DQ�H[SORLWDWLYH�RXWFRPH�RI�FRPSHWLWLYH�SUHVVXUHV
LQ� D� JOREDOLVHG� HFRQRP\�� 7KH� UHDOLW\� LV� PRUH� FRPSOH[� >DQG� HQFRPSDVVHV� ERWK
HOHPHQWV@��&HUWDLQO\�WKH�VKLIW� LQ�PDQXIDFWXULQJ� LQ� IDYRXU�RI� ORZ�ZDJH�HFRQRPLHV��DQG
WKH�XVH�RI�RXWZRUNHUV�DQG�RXWVRXUFLQJ�DV�FKHDSHU�IRUPV�RI�ODERXU��KDYH�FRQWULEXWHG��µ$
IXUWKHU� IDFWRU� FRQWULEXWLQJ� WR� WKH� H[SDQVLRQ� RI� KRPH�ZRUNLQJ� KDV� EHHQ� WKH� LQFUHDVLQJ
VRSKLVWLFDWLRQ�DQG�DFFHVVLELOLW\�RI�FRPSXWHU�WHFKQRORJ\��SDUWLFXODUO\�LQ�QHZ�DUHDV�VXFK
DV� WHOHZRUN��ZRUN�XVLQJ� LQIRUPDWLRQ�DQG� FRPPXQLFDWLRQV� WHFKQRORJ\�¶��+RZHYHU��QRW
DOO�RI�WKH�WUHQG�WR�WHOHZRUN�LV�YROXQWDU\��$V�ERWK�SXEOLF�DQG�SULYDWH�RUJDQLVDWLRQV�KDYH
UHGXFHG�WKHLU�ZRUNIRUFHV��µPDQ\�IRUPHU�HPSOR\HHV�KDYH�WXUQHG�WR�ZRUNLQJ�IURP�KRPH
DV�D�PHDQV�RI�VHFXULQJ�D�OLYHOLKRRG¶��SS�����������

+RPH�ZRUNLQJ� RFFXUV� XQGHU� D� YDULHW\� RI� UHODWLRQVKLSV� LQYROYLQJ� ZRUNHUV�
HPSOR\HUV��DQG�YDULRXV�LQWHUPHGLDULHV�RU�VXE�FRQWUDFWRUV��µ7KHVH�UHODWLRQVKLSV�DUH�RIWHQ
XVHG�E\�HPSOR\HUV�WR�GLVJXLVH� WKH�SUHVHQFH�RI�DQ�HPSOR\HU�HPSOR\HH�UHODWLRQVKLS�DQG
WKHUHE\�WR�DYRLG�WKHLU�OHJDO�REOLJDWLRQV�ZLWK�UHVSHFW�WR�HPSOR\HH�ULJKWV¶��S��������+RPH�
ZRUNHUV�ZRUN�XQGHU�YHU\�GLYHUVH�FRQGLWLRQV��7KH�$%6�GHILQHV�KRPH�EDVHG�ZRUNHUV�DV
WKRVH�ZKR�ZRUN�PRUH�KRXUV�DW�KRPH�WKDQ�HOVHZKHUH�GXULQJ�WKH�VXUYH\�SHULRG��,Q�����
WKH� �������� SHRSOH� UHSUHVHQWHG� RQO\� �� SHU� FHQW� RI� WKH� ZRUNIRUFH�� EXW� WKH� QXPEHU� RI
KRPH�ZRUNHUV� KDG� JURZQ� E\� ��� SHU� FHQW� VLQFH� ������ ,Q� ������ ��� SHU� FHQW� ZHUH
HPSOR\HUV�� ��� SHU� FHQW� ZHUH� SDLG� HPSOR\HHV�� DQG� ��� SHU� FHQW� ZHUH� VHOI�HPSOR\HG�
XQSDLG�IDPLO\�KHOSHUV�RU�SDLG�LQ�NLQG��7KH�SURSRUWLRQ�ZKR�ZHUH�HPSOR\HHV�KDG�JURZQ
VOLJKWO\�VLQFH��������:RPHQ�ZHUH����SHU�FHQW�RI�KRPH�ZRUNHUV�LQ�������DQG����SHU�FHQW
LQ�ERWK� WKH������DQG������VXUYH\V�� ,Q������ IHPDOH� HPSOR\PHQW�DW�KRPH�ZDV�����SHU
FHQW� RI� DOO� HPSOR\HG�ZRPHQ�� FRPSDUHG� WR� ���� SHU� FHQW� RI� PHQ�� 3HRSOH� LQ� ROGHU� DJH
JURXSV�ZHUH�PRUH� OLNHO\� WR�EH�ZRUNLQJ�DW�KRPH�������SHU�FHQW�RI�KRPH�ZRUNHUV�ZHUH
DJHG����\HDUV�RU�PRUH��FRPSDUHG�WR���SHU�FHQW�RI�DOO�HPSOR\HG�SHUVRQV��SS�����������
7KHUH�ZHUH�IHZ�UHFHQWO\�DUULYHG�PLJUDQWV�LQ�WKH�$%6�GDWD��XQGHUOLQLQJ�WKH�SRLQW�DERXW
GDWD�GHILFLHQFLHV�
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2I� WKH� ZRPHQ� ZKR� ZRUNHG� DW� KRPH� LQ� ������ ��� SHU� FHQW� FLWHG� FKLOGFDUH
UHVSRQVLELOLWLHV��FRPSDUHG�WR���SHU�FHQW�RI�PHQ��DQG����SHU�FHQW�PHQWLRQHG�WKH�GHVLUH�WR
KHOS� WKHLU� VSRXVH�� ,Q� IDFW�� ��� SHU� FHQW� RI�PHQ� VWDWHG� WKDW� WKH\�ZHUH� VDYLQJ� RQ� RIILFH
FRVWV��FRPSDUHG�WR����SHU�FHQW�RI�ZRPHQ�

2YHU� RQH� WKLUG� RI� PDOH� KRPH�ZRUNHUV� DUH� SURIHVVLRQDOV� DQG� ��� SHU� FHQW� DUH
WUDGHVSHRSOH��2QO\����SHU�FHQW�RI�ZRPHQ�DUH�SURIHVVLRQDOV�DQG�OHVV�WKDQ���SHU�FHQW�DUH
LQ�WUDGHV��2YHU����SHU�FHQW�RI�KRPH�ZRUNHUV���DQG����SHU�FHQW�RI�PDOH�KRPH�ZRUNHUV��
ZHUH� ORFDWHG� LQ� ILQDQFH�� LQVXUDQFH�� SURSHUW\� DQG� EXVLQHVV� VHUYLFHV�� ��� SHU� FHQW� LQ
ZKROHVDOH�DQG�UHWDLO�WUDGH�����SHU�FHQW�LQ�FRQVWUXFWLRQ��DQG����SHU�FHQW�LQ�PDQXIDFWXULQJ�
&RQVWUXFWLRQ� LV� D� JURZLQJ� DUHD� RI� KRPH�ZRUN�� DFFRXQWLQJ� IRU� ��� SHU� FHQW� RI� KRPH�
ZRUNHU�ZRPHQ�LQ�WKH�VXUYH\��7KH�UROH�RI�PHQ�KRPH�ZRUNHUV� LQ� WUDQVSRUW��VWRUDJH�DQG
FRPPXQLFDWLRQV� KDV� LQFUHDVHG� PDUNHGO\�� µ7KH� ODUJHVW� VLQJOH� JURXS� RI� KRPH�ZRUNHUV
FRPSULVH�FOHUNV�ZRUNLQJ�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\¶����������RI�ZKRP�DOPRVW�DOO�DUH
IHPDOH¶� �S��������$ERXW�KDOI� WKH�IHPDOH�FOHUNV� LQ�ERWK�FRQVWUXFWLRQ�DQG�UHWDLO�DUH�VHOI�
HPSOR\HG� DQG� ��� SHU� FHQW� DUH� HPSOR\HHV�� DQG� WKH� DXWKRUV� FRQFOXGH� WKDW� PDQ\� DUH
DVVLVWLQJ�WKHLU�VSRXVHV�LQ�UXQQLQJ�EXVLQHVVHV�IURP�KRPH��SS�����������

1R�GDWD�DUH�SURYLGHG�RQ�WKH�OHYHO�RI�WUDLQLQJ��7KH�DXWKRUV�QRWH�WKDW����SHU�FHQW�RI
DOO�KRPH�ZRUNLQJ�HPSOR\HHV�DUH�SDLG�DQ�KRXUO\�UDWH�DQG����SHU�FHQW�ZRUN�OHVV�WKDQ���
KRXUV� D� ZHHN�� ,Q� ����� DOPRVW� ��� SHU� FHQW� RI� KRPH�ZRUNHU� HPSOR\HHV� ZHUH� FDVXDO
HPSOR\HHV���DV�RSSRVHG�WR����SHU�FHQW�RI�WRWDO�$XVWUDOLDQ�HPSOR\HHV���ZKHUHDV����SHU
FHQW� RI� KRPH�ZRUNHU� HPSOR\HHV� ZHUH� FDVXDO� LQ� ������ 2QO\� ���� SHU� FHQW� ZHUH� XQLRQ
PHPEHUV�LQ�������FRPSDUHG�WR�����SHU�FHQW�LQ�������,Q�DGGLWLRQ�����SHU�FHQW�RI�KRPH�
ZRUNHU�HPSOR\HHV�ZHUH�FRYHUHG�E\�HPSOR\HU�ILQDQFHG�VXSHUDQQXDWLRQ�FRPSDUHG�ZLWK
��� SHU� FHQW� RI� DOO� $XVWUDOLDQ� HPSOR\HHV�� 7KH\� FRQFOXGH� WKDW� KRPH�ZRUN� LV� FOHDUO\
H[SDQGLQJ��DQG�µLQFUHDVLQJ�QXPEHUV�RI�KRPH�ZRUNHUV�DUH�DOVR�EHFRPLQJ�PDUJLQDOLVHG¶
�S�������� µ&RQVLGHUDEOH� IXUWKHU� UHVHDUFK� LV� UHTXLUHG� WR�SURYLGH� DGHTXDWH� LQGLFDWLRQV�RI
WKH�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�GLPHQVLRQV�RI�WKLV�DUHD�RI�KRPH�ZRUNLQJ�LQ�$XVWUDOLD��LQ
RUGHU�WR�LQGLFDWH�DSSURSULDWH�VWUDWHJLHV�IRU�LPSURYLQJ�WKH�FRQGLWLRQV�H[SHULHQFHG�E\�WKH
PRVW�YXOQHUDEOH�RI�ZRUNHUV¶��S�������

/DZUHQFH�� 5REHUW� =�� �������� µ&XUUHQW� HFRQRPLF� SROLFLHV�� VRFLDO
LPSOLFDWLRQV� RYHU� WKH� ORQJHU� WHUP¶�� LQ� 2UJDQLVDWLRQ� IRU� (FRQRPLF� &R�
RSHUDWLRQ�DQG�'HYHORSPHQW��6RFLDO�FRKHVLRQ�DQG�WKH�JOREDOLVLQJ�HFRQRP\�
ZKDW�GRHV�WKH�IXWXUH�KROG"��2(&'��3DULV��SS��������

/DZUHQFH� SUHVHQWV� GDWD� RQ� JURZLQJ� LQHTXDOLWLHV�� DQG� XQHPSOR\PHQW� SUREOHPV�� ,Q� WKH
86�SRYHUW\� UDWHV�IRU�FKLOGUHQ�IHOO� IURP����WR����SHU�FHQW�EHWZHHQ������DQG�������EXW
URVH�WR����SHU�FHQW�E\�������7KHUH�KDV�DOVR�EHHQ�µD�QRWHZRUWK\�UHYHUVDO�RI�WKH�SURJUHVV
PDGH�EHWZHHQ������DQG������LQ�FORVLQJ�VRPH�RI�WKH�JDS�LQ�HDUQLQJV�EHWZHHQ�ZKLWH�DQG
EODFN�$PHULFDQV��DQG�D�QRWHZRUWK\�GHFOLQH�LQ�EODFN�PDOH�ODERXU�IRUFH�SDUWLFLSDWLRQ¶��S�
�����$OO�GHYHORSHG�FRXQWULHV�KDYH�VHHQ�D�VKLIW�LQ�GHPDQG�DZD\�IURP�XQVNLOOHG�ZRUN��S�
�����7KH�QXPEHU�RI�SHRSOH�HPSOR\HG� LQ� WKH�)RUWXQH�����FRPSDQLHV�GHFOLQHG� IURP���
PLOOLRQ�LQ������WR������PLOOLRQ�µFXUUHQWO\¶��S�������7KH�PDLQ�UHGLVWULEXWLRQ�KDV�QRW�EHHQ
IURP�ODERXU�WR�FDSLWDO�EXW�IURP�XQVNLOOHG�WR�QHZ�WHFKQRORJ\�VNLOOHG�HGXFDWHG�ZRUNHUV�
7KLV�LV�KDUG�WR�UHYHUVH��S�������%XW�µDQ�LQFUHDVH�LQ�WKH�UHODWLYH�VXSSO\�RI�VNLOOHG�ZRUNHUV
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FRXOG�UHGXFH�VNLOO�SUHPLXPV�LI�ZRUNHUV�DUH�LQGXFHG�E\�WKH�ULVH�LQ�WKH�VNLOO�SUHPLXP�WR
UDLVH�WKHLU�LQYHVWPHQWV�LQ�HGXFDWLRQ�DQG�RWKHU�IRUPV�RI�KXPDQ�FDSLWDO¶��S������

7KH� SURGXFWLYLW\� VORZGRZQ� QHHGV�PRUH� UHVHDUFK� �S�� ���� >EXW� QRWH� WKLV� LV� GXH� WR
FKDQJHV�LQ�H[FKDQJH�YDOXH�UDWKHU�WKDQ�XVH�YDOXH@��µ7KH�IDWH�RI�FLWL]HQV��SDUWLFXODUO\�WKH
SRRU¶��UHVWV�LQFUHDVLQJO\�QRW�RQ�JRYHUQPHQW�SHUIRUPDQFH�EXW�WKH�SHUIRUPDQFH�RI�PDUNHW
IRUFHV��S�������7KLV�PDNHV�WKH�IXWXUH�SDUWLFXODUO\�GLIILFXOW�WR�SUHGLFW��S������

/H�� $QK� 7�� �������� µ6HOI�HPSOR\PHQW� LQ� WKH� $XVWUDOLDQ� ODERXU� PDUNHW¶�
/DERXU�(FRQRPLFV�DQG�3URGXFWLYLW\���������SS���������

*RYHUQPHQW� SURJUDPV� VXFK� DV� WKH� 1HZ�(QWHUSULVH� ,QFHQWLYH� 6FKHPH�� GLUHFWHG� WR� WKH
XQHPSOR\HG�� HQFRXUDJH� WKH� JURZWK� RI� VHOI�HPSOR\PHQW�� 7KHUH� DUH� PDQ\� VLPLODU
SURJUDPV� LQ� WKH�8.��86$��)UDQFH� DQG�HOVHZKHUH��7KH�DXWKRU�XVHV� WLPH�VHULHV�GDWD� WR
SURYLGH� DQ� RYHUYLHZ� RI� WKH� GHYHORSPHQW� RI� VHOI�HPSOR\PHQW� RSSRUWXQLWLHV� IRU� �����
������ DQG� FURVV�VHFWLRQDO� GDWD� IURP� WKH� ����� &HQVXV� WR� SURYLGH� DQ� DFFRXQW� RI� WKH
LQIOXHQFH� RI� SHUVRQDO� DQG� MRE�VSHFLILF� YDULDEOHV� RQ� VHOI�HPSOR\PHQW� FKRLFH�� %RWK
LQGLYLGXDO�FKDUDFWHULVWLFV�VXFK�DV�HGXFDWLRQDO�DWWDLQPHQW��DQG�JURXS�FKDUDFWHULVWLFV�VXFK
DV�SDWWHUQV�RI�ODQJXDJH�XVH��DIIHFW�YDULDWLRQV�LQ�WKH�SURSHQVLW\�WR�VHOI�HPSOR\PHQW�

7KH�����������GDWD�IRXQG�WKDW�WKH�VHOI�HPSOR\HG�FRQVWLWXWHG�������SHU�FHQW�RI�DOO
WKH�ZRUNIRUFH�WKURXJKRXW� WKH�SHULRG��UHDFKLQJ����������PLOOLRQ�LQ�������S��������7KH
����� FURVV�VHFWLRQDO� GDWD� ILQG� WKDW� WKH�PHDQ� VFKRRO� OHDYLQJ� DJH� LV� ������ \HDUV�� WKRVH
ZKR�OHIW�VFKRRO�HDUOLHU�WKDQ�WKLV�KDYH�VHOI�HPSOR\HG�UDWHV�RI����SHU�FHQW��S��������7KH
PRVW�FRPPRQ�TXDOLILFDWLRQ�DPRQJ�WKH�VHOI�HPSOR\HG�LV�µVNLOOHG�YRFDWLRQDO¶��LQGLYLGXDOV
ZLWK�WKDW�TXDOLILFDWLRQ�KDYH�D�VHOI�HPSOR\PHQW�UDWH�RI����SHU�FHQW��S��������,Q�WHUPV�RI
LQGXVWULHV��WKH�UDWH�RI�VHOI�HPSOR\PHQW�LV�KLJKHVW�LQ�SULPDU\�LQGXVWU\�����SHU�FHQW��DQG
FRQVWUXFWLRQ� ���� SHU� FHQW�� IROORZHG� E\� UHFUHDWLRQ� ���� SHU� FHQW�� DQG� ILQDQFH� ���� SHU
FHQW���,W�LV�YHU\�ORZ�LQ�FRPPXQLFDWLRQ����SHU�FHQW���S��������,Q�WHUPV�RI�RFFXSDWLRQ��WKH
PDMRU�JURXSV�DUH�PDQDJHUV����SHU�FHQW��WUDGHVSHUVRQV����SHU�FHQW��DQG�SURIHVVLRQDOV���
SHU� FHQW�� &OHUNV� DUH� ��� SHU� FHQW� �S�� ������ 6HOI�HPSOR\PHQW� LV� KLJKHU� DPRQJ� QRQ�
$XVWUDOLDQ�ERUQ�SHRSOH��HVSHFLDOO\�WKRVH�IURP�(XURSH��WKH�IRUPHU�8665��:HVWHUQ�$VLD
DQG�1RUWK�(DVW�$VLD��S�������

/HLJK�� 'XDQH� (�� DQG� *LOO�� $QGUHZ�0�� �������� µ/DERU� PDUNHW� UHWXUQV� WR
FRPPXQLW\�FROOHJHV��(YLGHQFH�IRU�UHWXUQLQJ�DGXOWV¶��7KH�-RXUQDO�RI�+XPDQ
5HVRXUFHV����������SS����������

7KH� UROH� RI� $PHULFDQ� FRPPXQLW\� FROOHJHV� LV� XQGHU�H[SORUHG� E\� ODERXU� HFRQRPLVWV�
SROLF\�DQDO\VWV�RU�QDWLRQDO�PHGLD��7KLV�LV�SDUWO\�EHFDXVH�FHQVXV�GDWD�GR�QRW�GLVWLQJXLVK
WZR�\HDU�DQG�IRXU�\HDU�FRXUVHV��+RZHYHU��WKH\�DUH�FRPLQJ�XQGHU�PRUH�DWWHQWLRQ�GXH�WR
WKHLU�LQFUHDVLQJ�YRFDWLRQDOLVP�±�FRPPXQLW\�FROOHJHV�DUH�OHVV�H[FOXVLYHO\�IRFXVHG�RQ�WKH
UROH� RI� VWHSSLQJ� VWRQH� WR� IRXU�\HDU� FROOHJHV� DQG� XQLYHUVLWLHV� ±� DQG� WKHLU� LQFUHDVLQJO\
HQWUHSUHQHXULDO� FKDUDFWHU� LQ� WKHLU� UROH� DV� SULQFLSDO� SURYLGHU� RI� DGXOW� WUDLQLQJ�� )RU
H[DPSOH��PDQ\�VXFK�FROOHJHV�RIIHU�QRQ�GHJUHH�VKRUW�SURJUDPV�IRU�DGXOWV�DQG�ZRUN�ZLWK
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HPSOR\HUV� WR�GHYHORS�FXVWRPLVHG� WHFKQLFDO� FRXUVHV�GHVLJQHG� WR� WUDLQ� VWXGHQWV� WR�PHHW
WKH�SDUWLFXODU�VNLOO�UHTXLUHPHQWV�RI�ORFDO�ILUPV��SS�����������

$�SUHYLRXV�VWXG\�E\�.DQH�DQG�5RXVH��������HVWDEOLVKHG� WKDW�HQUROPHQW� LQ�D� WZR�
\HDU�RU�IRXU�\HDU�FROOHJH�SURJUDP�LQFUHDVHV�HDUQLQJV�E\�����SHU�FHQW�SHU�\HDU�RI�FROOHJH
FUHGLWV��ZKHWKHU� RU� QRW� D� GHJUHH� LV� DFKLHYHG�� 7KLV� KDV� SURYLGHG� WKH� EDVLV� IRU� SROLFLHV
LQFUHDVLQJ� DFFHVV� E\� DGXOW� ZRUNHUV� WR� ORQJ�WHUP� HGXFDWLRQ� DQG� WUDLQLQJ� SURJUDPV�� ,Q
�����3UHVLGHQW�&OLQWRQ�SURSRVHG� WR� HOLPLQDWH� DOO� H[LVWLQJ� DGXOW� WUDLQLQJ�SURJUDPV� DQG
VKLIW� WKH�PRQH\� LQWR� VNLOO� JUDQWV� HQDEOLQJ� HOLJLEOH� ZRUNHUV� WR� SD\� IRU� SRVW�VHFRQGDU\
HGXFDWLRQ� DQG� WUDLQLQJ�SURJUDPV�RI� WKHLU� FKRLFH� �S�� ������%XW� WKH�TXHVWLRQ� LV�ZKHWKHU
WKLV�UHVXOW�KROGV�IRU�H[SHULHQFHG�DGXOW�ZRUNHUV�UHWXUQLQJ�WR�VFKRRO��/HLJK�DQG�*LOO�XVH
1DWLRQDO� /RQJLWXGLQDO� 6XUYH\� GDWD� IRU� ������ 7KH\� ILQG� WKDW� WKH� SROLF\� FRQFOXVLRQ� RI
.DQH�DQG�5RXVH�GRHV�KROG��UHVXOWV�DUH�HVVHQWLDOO\�WKH�VDPH�IRU�ERWK�UHWXUQLQJ�DGXOWV�DQG
IRU�FRQWLQXLQJ�KLJK�VFKRRO�JUDGXDWHV��5HODWLYH� WR�KLJK�VFKRRO�JUDGXDWHV�� WKH�HVWLPDWHG
GLIIHUHQWLDO�IRU�PDOHV�LV������SHU�FHQW�DQG�IHPDOHV�����SHU�FHQW��7KH�H[FHSWLRQ�LV�RQH�WKDW
IDYRXUV�DGXOW�PDOHV��DPRQJ�DGXOW�PDOHV�LQ�QRQ�GHJUHH�SURJUDPV��WKHUH�LV�DQ�LQFUHPHQWDO
HDUQLQJV�HIIHFW������SHU�FHQW�KLJKHU�WKDQ�WKDW�UHFHLYHG�E\�FRQWLQXLQJ�VWXGHQWV��SS������
������7KH\�FRQFOXGH�WKDW�

:H�YLHZ�WKHVH�UHVXOWV�IRU�PDOHV��LQ�SDUWLFXODU��DV�VWUHQJWKHQLQJ�WKH�FDVH�IRU�SXEOLF
SROLFLHV�� VXFK� DV� WKH� SURSRVHG� 5HHPSOR\PHQW� $FW� RI� ������ GHVLJQHG� WR� FRPEDW
VWUXFWXUDO� HPSOR\PHQW� E\� LQFUHDVLQJ� DFFHVV� WR� ORQJ�WHUP� HGXFDWLRQ� DQG� WUDLQLQJ
SURJUDPV�IRU�DGXOW�ZRUNHUV��S�������

/HYLQ��-RKQ���������7KH�EXIIHUHG�RU�EXIIHWHG�LQVWLWXWLRQ��JOREDOLVDWLRQ�DQG
WKH� FRPPXQLW\� FROOHJH�� &HQWHU� IRU� WKH� 6WXG\� RI� +LJKHU� (GXFDWLRQ�
8QLYHUVLW\� RI� $UL]RQD�� SDSHU� SUHVHQWHG� WR� WKH� DQQXDO� PHHWLQJ� RI� WKH
$VVRFLDWLRQ�IRU�WKH�6WXG\�RI�+LJKHU�(GXFDWLRQ��0LDPL��)$��1RYHPEHU�

7KH� SDSHU� IRFXVHV� RQ� WKH� H[WHQW� DQG� WKH� ZD\V� LQ� ZKLFK� JOREDOLVDWLRQ� KDV� DIIHFWHG
RUJDQLVDWLRQDO� EHKDYLRXUV�� SURFHVVHV� DQG� VWUXFWXUHV� LQ� FRPPXQLW\� FROOHJHV� LQ� &DQDGD
DQG�WKH�8QLWHG�6WDWHV��*OREDOLVDWLRQ�SURPRWHV� WHFKQRORJLFDO�FKDQJH��YRFDWLRQDOLVDWLRQ�
PDUNHW�UHVSRQVLYHQHVV�DQG�D�FORVHU�UHODWLRQVKLS�EHWZHHQ�HGXFDWLRQ�DQG�LQGXVWU\�� ,W�KDV
HFRQRPLF�� FXOWXUDO�� LQIRUPDWLRQ� DQG� SROLWLFDO� DVSHFWV� �SS�� �������� 7KHUH� DUH� �����86
FRPPXQLW\�FROOHJHV�DQG�����FROOHJHV�LQ�&DQDGD��VWXG\�IRFXVHV�RQ�WKH�3DFLILF�:HVWHUQ
UHJLRQ��/HYLQ�KDV�XVHG� ILYH�FDVH�VWXGLHV��ZLWK� LQWHQVLYH� LQWHUYLHZV��GRFXPHQW�DQDO\VLV
DQG�REVHUYDWLRQV��7ZR�URXQGV�RI�YLVLWV�ZHUH�FDUULHG�RXW�DW�HDFK�VLWH��+H�KDV�IRFXVHG�RQ
PDQLIHVWDWLRQV� RI� LQWHUQDWLRQDOLVDWLRQ� DQG� FXOWXUDO� GLYHUVLW\�� WKH� FKDQJLQJ� XVH� RI
HOHFWURQLF� WHFKQRORJLHV�� WKH� GULYH� WR� LPSURYHG� SURGXFWLYLW\� DQG� HIILFLHQF\�� DVSHFWV� RI
VWDWH� LQWHUYHQWLRQ�� WKH� LPSDFW� RI� FKDQJHV� LQ� ODERXU� FRQGLWLRQV�� SXEOLF� VHFWRU
UHVWUXFWXULQJ�� DQG� FRPPRGLILFDWLRQ��7KH�RXWFRPH�RI� WKH� VWXG\� LV� D� ULFK�GHVFULSWLRQ�RI
HDFK� LQVWLWXWLRQDO� FRQWH[W� DQG� WKH� SUHVVXUH� DQG� FKDQJHV� WKDW� DUH� PDQLIHVW�� 7KH
LQVWLWXWLRQDO�H[SHULHQFH�RI��DQG�UHVSRQVH�WR��JOREDOLVDWLRQ�LV�ULFK�DQG�FRPSOH[�

7KH� DXWKRU� ILQGV� WKDW� WKH� FROOHJHV� DUH� ERWK� SURWHFWHG� IURP�� DQG� RSHQ� WR�� WKH
LQIOXHQFH� RI� JOREDO� SUHVVXUHV� DQG� IRUFHV�� *RYHUQDQFH� DQG� ODERXU� UHODWLRQV� VWUXFWXUHV
SURYLGH� VRPH� µEXIIHUV¶��*RYHUQPHQW�SURYLGHV�ERWK� µEXIIHULQJ¶� DQG�EXIIHWWLQJ¶� DVSHFWV
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�SS�� �������� � $PRQJ� WKH� FDVH� VWXGLHV� RQH� LQVWLWXWLRQ� LV� QRWDEO\� µEXIIHUHG¶�� DQRWKHU
QRWDEO\�µEXIIHWWHG¶��DQG�WKH�RWKHU�WKUHH�DUH�PRUH�LQWHUPHGLDWH�FDVHV��SS���������

/\QFK�� /LVD�0�� DQG� %ODFN�� 6DQGUD� (�� �������� µ%H\RQG� WKH� LQFLGHQFH� RI
WUDLQLQJ��HYLGHQFH�IURP�D�QDWLRQDO�HPSOR\HUV¶�VXUYH\��1DWLRQDO�%XUHDX�RI
(FRQRPLF�5HVHDUFK�:RUNLQJ�3DSHU�1R��������1%(5��&DPEULGJH��0$�

>)RU�DGGLWLRQDO�GHWDLO�VHH�WKH�QRWH�RQ�%ODFN�DQG�/\QFK��1%(5�:RUNLQJ�3DSHU�1R������
ZKLFK�LV�WDNHQ�IURP�WKH�VDPH�ERG\�RI�ZRUN�@

7KH� DXWKRUV� XVH� GDWD� IURP� WKH� (GXFDWLRQDO� 4XDOLW\� RI� WKH� :RUNIRUFH� 1DWLRQDO
(PSOR\HUV� 6XUYH\� RI� HPSOR\HUV�� 7KLV� FRYHUV� HPSOR\HUV�ZLWK� ��� RU�PRUH� HPSOR\HHV�
µ)RUPDO�WUDLQLQJ�LQ�WKLV�VXUYH\�ZDV�GHILQHG�DV�VWUXFWXUHG�WUDLQLQJ�WKDW�ZDV�RIIHUHG�DW�WKH
HVWDEOLVKPHQW�RU�DW�DQRWKHU�ORFDWLRQ��DQG�FRXOG�RFFXU�GXULQJ�ZRUNLQJ�KRXUV�RU�DW�RWKHU
WLPHV��6WUXFWXUHG�WUDLQLQJ�LQFOXGHG�DOO�W\SHV�RI�WUDLQLQJ�DFWLYLWLHV�WKDW�KDG�D�SUHGHILQHG
REMHFWLYH¶��5HVSRQGHQWV�ZHUH�DOVR�DVNHG�DERXW�WKH�LQFLGHQFH�RI�XQVWUXFWXUHG�RU�LQIRUPDO
WUDLQLQJ�� µWUDLQLQJ� ZKHUH� HPSOR\HHV� OHDUQ� E\� REVHUYLQJ� RWKHUV� GRLQJ� WKH� MRE�� RU� DUH
VKRZQ�KRZ�WR�GR�D�MRE�LQ�DQ�LQIRUPDO�RQH�RQ�RQH�VLWXDWLRQ�E\�VXSHUYLVRUV��FR�ZRUNHUV
RU� RWKHUV¶� �S�� ���� ,Q� IDFW�� ��� SHU� FHQW� RI� DOO� HVWDEOLVKPHQWV� RIIHU� VRPH� W\SH� RI� IRUPDO
WUDLQLQJ�����SHU�FHQW�VWDWH�WKDW�WKH�DPRXQW�RI�IRUPDO�WUDLQLQJ�KDV�LQFUHDVHG�VLQFH������
��� SHU� FHQW� QR� FKDQJH�� �� SHU� FHQW� GHFUHDVH�� 7KH� ODUJHVW� HVWDEOLVKPHQWV� �RYHU� ����
HPSOR\HHV�� DUH� PXFK� PRUH� OLNHO\� WR� UHSRUW� WUDLQLQJ� WKDQ� WKH� VPDOOHVW� HVWDEOLVKPHQWV
�OHVV�WKDQ������

3URSRUWLRQ�RI�HVWDEOLVKPHQWV�RIIHULQJ�IRUPDO�DQG
LQIRUPDO�WUDLQLQJ��E\�VL]H�RI�HVWDEOLVKPHQW��86$�����

1XPEHU�RI�HPSOR\HHV )RUPDO�WUDLQLQJ
�

,QIRUPDO�WUDLQLQJ
�

����� �� ��
����� �� ��
������� �� ��
������� �� ��
0RUH�WKDQ����� �� ��
$OO�HVWDEOLVKPHQWV �� ��

9LUWXDOO\�DOO�UHSRUW�LQIRUPDO�WUDLQLQJ�DQG�YDULDWLRQ�LQ�WKH�VLPSOH�PHDVXUH�XVHG�LQ�WKH
VXUYH\�LV�QRW�YHU\�H[SODQDWRU\��S������2YHUDOO�

(PSOR\HU�SURYLGHG�WUDLQLQJ�LV�D�FRPSOHPHQW�UDWKHU�WKDQ�D�VXEVWLWXWH�WR�LQYHVWPHQWV
LQ�SK\VLFDO�DQG�KXPDQ�FDSLWDO��,Q�DGGLWLRQ��WKHUH�VHHPV�WR�EH�HYLGHQFH�RI�D�YLUWXRXV
FLUFOH� LQ� KXPDQ� FDSLWDO� LQYHVWPHQWV�� (PSOR\HH� LQYHVWPHQWV� LQ� VFKRROLQJ� DUH� WKHQ
DXJPHQWHG�E\�HPSOR\HU�LQYHVWPHQWV�LQ�WUDLQLQJ��S�����

7KHUH� DUH� VLJQLILFDQWO\� SRVLWLYH� HIIHFWV� RQ� HVWDEOLVKPHQW� SURGXFWLYLW\� DVVRFLDWHG
ZLWK� LQYHVWPHQWV� LQ� KXPDQ� FDSLWDO�� 7KRVH� HPSOR\HUV� ZKR� KLUH� EHWWHU� HGXFDWHG
ZRUNHUV� KDYH� DSSUHFLDEO\� KLJKHU� SURGXFWLYLW\�� 7KDW� LV� WUXH� IRU� ERWK� WKH
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PDQXIDFWXULQJ�DQG�QRQ�PDQXIDFWXULQJ�VHFWRUV«,Q�DGGLWLRQ��WKRVH�HPSOR\HUV�LQ�WKH
QRQ�PDQXIDFWXULQJ�VHFWRU�ZKR�XVH�D�PHDVXUH�RI�HGXFDWLRQ�TXDOLW\��JUDGHV��LQ�WKHLU
UHFUXLWPHQW�RI�QHZ�SURGXFWLRQ�RU�IURQW�OLQH�ZRUNHUV�H[SHULHQFH�KLJKHU�SURGXFWLYLW\
WKDQ�WKHLU�FRPSHWLWRUV��S������

2XU�UHVXOWV�VXJJHVW�WKDW�IRUPDO�WUDLQLQJ�RXWVLGH�ZRUNLQJ�KRXUV�KDV�D�SRVLWLYH�HIIHFW
RQ�SURGXFWLYLW\�LQ�PDQXIDFWXULQJ��ZKLOH�FRPSXWHU�WUDLQLQJ�UDLVHV�WKH�SURGXFWLYLW\�RI
QRQ�PDQXIDFWXULQJ�HVWDEOLVKPHQWV��S������

7KH� LQFLGHQFH� RI� WUDLQLQJ� LV� UHODWLYHO\� ORZ� LQ� WKH� WH[WLOH� DQG� DSSDUHO� LQGXVWU\�
FRQVWUXFWLRQ�� WUDQVSRUW� VHUYLFHV�� DQG� ZKROHVDOH� DQG� UHWDLO� WUDGH�� ,W� LV� KLJK� LQ� WKH
FKHPLFDO��SHWUROHXP�DQG�SULPDU\�PHWDOV�VHFWRUV�LQ�PDQXIDFWXULQJ�DQG�FRPPXQLFDWLRQV�
XWLOLWLHV�� ILQDQFH� DQG� LQVXUDQFH� LQ� QRQ�PDQXIDFWXULQJ� �S�� ���� (VWDEOLVKPHQWV� ZLWK� D
KLJKHU�FDSLWDO�ODERXU�UDWLR�DUH�PRUH�OLNHO\�WR�SURYLGH�IRUPDO�WUDLQLQJ�SURJUDPV��S������
7KHUH�LV�VLJQLILFDQW�YDULDWLRQ�LQ�W\SHV�RI�WUDLQLQJ�SURJUDPV�E\�LQGXVWU\��2YHU����SHU�FHQW
RI�HVWDEOLVKPHQWV�LQ�XWLOLWLHV��ILQDQFH��LQVXUDQFH��FKHPLFDOV�DQG�SHWUROHXP�SURGXFWV�RIIHU
FRPSXWHU� VNLOOV� WUDLQLQJ�� EXW� RQO\� ��� SHU� FHQW� RI� HVWDEOLVKPHQWV� LQ� WKH� UHWDLO� VHFWRU�
/LWHUDF\��QXPHUDF\�DQG�EDVLF�HGXFDWLRQ�LV�RIIHUHG�E\�OHVV�WKDQ����SHU�FHQW�RI�HPSOR\HUV
LQ�EXVLQHVV�VHUYLFH��UHWDLO�DQG�FRQVWUXFWLRQ�VHFWRUV��EXW�RYHU����SHU�FHQW�RI�HPSOR\HUV�LQ
XWLOLWLHV��ILQDQFH��LQVXUDQFH�DQG�SULPDU\�PHWDOV�RIIHU� WKLV� W\SH�RI� WUDLQLQJ��2YHU����SHU
FHQW�RI�HVWDEOLVKPHQWV�LQ�XWLOLWLHV��ILQDQFH��LQVXUDQFH��FKHPLFDOV�DQG�SHWUROHXP�SURGXFWV
SD\� IRU� RU� SURYLGH� WHDPZRUN� WUDLQLQJ� DQG� RYHU� ��� SHU� FHQW� RI� HPSOR\HUV� LQ� WKH
FRQVWUXFWLRQ� LQGXVWU\� RIIHU� WKLV� W\SH� RI� WUDLQLQJ� �S�� ����� µ+LJKHU� DYHUDJH� HGXFDWLRQDO
OHYHO�RI�ZRUNHUV�DW� DQ� HVWDEOLVKPHQW� LV� SRVLWLYHO\� OLQNHG� WR� WKH�SURYLVLRQ�RI� FRPSXWHU
DQG�WHDPZRUN�WUDLQLQJ¶��S�������,Q�IDFW�����SHU�FHQW�RI�IRUPDO�WUDLQLQJ�WDNHV�SODFH�GXULQJ
ZRUNLQJ�KRXUV��S������

6RXUFHV� RI� WUDLQLQJ� YDU\�� ZLWK� ��� SHU� FHQW� RI� HVWDEOLVKPHQWV� XVLQJ� HTXLSPHQW
VXSSOLHUV�RU�EX\HUV�DQG����SHU�FHQW�SULYDWH�FRQVXOWDQWV��FRPSDUHG�WR����SHU�FHQW�XVLQJ
LQGXVWU\� DVVRFLDWLRQV�� 7HFKQLFDO� DQG� YRFDWLRQDO� LQVWLWXWLRQV� ���� SHU� FHQW��� FRPPXQLW\
DQG� MXQLRU� FROOHJHV� ���� SHU� FHQW�� DQG� IRXU�\HDU� FROOHJHV� RU� XQLYHUVLWLHV� ���� SHU� FHQW�
ZHUH�OHVV�LPSRUWDQW��7DEOH����

,Q� QRQ�PDQXIDFWXULQJ�� HVWDEOLVKPHQWV� WKDW� FLWH� JUDGHV� DV� DQ� LPSRUWDQW� SULRULW\� LQ
KLULQJ�DOVR�KDYH�KLJKHU�SURGXFWLYLW\��)RU�PRVW�HPSOR\HUV�DSSOLFDQWV¶�JUDGHV�DUH�D� ORZ
SULRULW\�� ,Q�PDQXIDFWXULQJ�� WKH� XVH� RI� FRPPXQLFDWLRQV� VNLOOV� DV� D� SULRULW\� FULWHULRQ� LQ
KLULQJ�GHFLVLRQV�LV�DOVR�VLJQLILFDQW�LQ�UDLVLQJ�SURGXFWLYLW\��S�������/DERXU�WXUQRYHU�KDV�D
QHJDWLYH� LPSDFW�RQ�SURGXFWLYLW\��HVSHFLDOO\� LQ�QRQ�PDQXIDFWXULQJ��7XUQRYHU� LV�KLJK� LQ
QRQ�PDQXIDFWXULQJ��µ,Q�QRQ�PDQXIDFWXULQJ��XQLRQLVDWLRQ�KDV�D�SRVLWLYH�DQG�UDWKHU�ODUJH
HIIHFW�RQ�HVWDEOLVKPHQW�SURGXFWLYLW\¶��1HLWKHU�740�QRU�EHQFKPDUNLQJ� DSSHDU� WR�KDYH
DQ\� LPSDFW� RQ� FXUUHQW� SURGXFWLYLW\� RI� HVWDEOLVKPHQWV�� WKRXJK� WKHUH� LV� D� OLQN� EHWZHHQ
WKRVH�SUDFWLFHV�DQG�WUDLQLQJ�SUDFWLFHV��7KLV�PD\�EH�GXH�WR�ODJV�EHWZHHQ�WKH�LQWURGXFWLRQ
RI�VXFK�SUDFWLFHV�DQG�WKHLU�SRVLWLYH�HIIHFWV�LQ�SURGXFWLYLW\��S������



��

0DVRQ��*HRII� �������� µ*UDGXDWH� XWLOLVDWLRQ� LQ�%ULWLVK� LQGXVWU\�� WKH� LQLWLDO
LPSDFW� RI� PDVV� KLJKHU� HGXFDWLRQ¶�� 1DWLRQDO� ,QVWLWXWH� (FRQRPLF� 5HYLHZ�
������1R�������SS���������

0DVRQ�GUDZV�RQ�D�VWXG\�RI�JUDGXDWH�GHSOR\PHQW� LQ� WKH� WZR�%ULWLVK� LQGXVWULHV�RI� VWHHO
PDQXIDFWXULQJ� DQG� ILVFDO� VHUYLFHV� WR� LQYHVWLJDWH� �D�� WKH� H[WHQW� WR� ZKLFK�� JLYHQ� WKH
JURZWK� LQ� JUDGXDWH� QXPEHUV�� WKH� HPSOR\PHQW� RI� JUDGXDWHV� LV� VXEVWLWXWLQJ� IRU� QRQ�
JUDGXDWHV���E��ZKHUH�VXFK�VXEVWLWXWLRQ�RFFXUV��WKH�H[WHQW� WR�ZKLFK�LW� LV�DVVRFLDWHG�ZLWK
MRE�HQULFKPHQW�DQG�KLJKHU�TXDOLW\�ZRUN�SHUIRUPDQFH���F��WKH�H[WHQW�WR�ZKLFK�WKH�VNLOOV
DQG�NQRZOHGJH�DFTXLUHG�E\�JUDGXDWHV�DUH�XQGHU�XWLOLVHG��S������

%RWK� LQGXVWULHV� DUH� XQGHU� SUHVVXUH� WR� VLPXOWDQHRXVO\� UHGXFH� FRVWV�� PHHW� KLJKHU
VWDQGDUGV�� DQG� PHHW� WKH� QHHGV� RI� D� GLYHUVH� UDQJH� RI� FXVWRPHUV�� 7KLV� KDG� OHG� WR� DQ
LQFUHDVH� LQ� GHPDQG� IRU� JUDGXDWHV� UHODWLYH� WR� RWKHU� OHYHOV� RI� TXDOLILFDWLRQ�� ,Q� VWHHO� WKH
JUDGXDWH�VKDUH�RI�WRWDO�HPSOR\PHQW�LV�LQFUHDVLQJ�E\���������SHU�FHQW�SHU�DQQXP��S������
3RVVHVVLRQ� RI� D� GHJUHH� LV� VHHQ� DV� D� VLJQ� RI� FRJQLWLYH� DQG� SUREOHP�VROYLQJ� FDSDFLWLHV�
7KHVH�TXDOLWLHV�QHHG�WR�EH�FRPELQHG�ZLWK�LQWHUSHUVRQDO��FRPPXQLFDWLRQ�DQG�WHDPZRUN
VNLOOV��7KH�UHODWLYH�LQFUHDVH�LQ�GHPDQG�IRU�JUDGXDWHV�LV�DOVR�IHG�E\�WHFKQRORJLFDO�FKDQJH�
7KH�LQIOX[�RI�JUDGXDWHV�KDV�OHG�µPDQ\�HQWHUSULVHV¶�WR�UHRUJDQLVH�ROG�µKLJK�OHYHO¶�MREV�WR
EULQJ� WKHLU�KROGHUV�FORVHU� WR�SURGXFWLRQ�DQG�PDUNHWLQJ�� DQG� WR�FUHDWH�QHZ� µKLJK� OHYHO¶
MREV��8S� WR�D� ILIWK�RI�DOO�QHZ�JUDGXDWHV� HPSOR\HG�E\� VDPSOH� VWHHO�SODQWV�HQWHUHG�QHZ
XSJUDGHG�MREV��ZLWK�EHWWHU�VDODU\�DQG�FDUHHU�SURVSHFWV�WKDQ�QRQ�JUDGXDWHV��7KLV�VXJJHVWV
WKDW� JUDGXDWHV� DUH� µXQGHU�XWLOLVHG¶� RQO\� LI� WKHUH� MREV� KDYH� QRW� EHHQ� PRGLILHG� WR� XVH
JUDGXDWH� VNLOOV� DQG� NQRZOHGJH�� DQG� WKHUH� LV� QR� VDODU\� SUHPLXP� IRU� JUDGXDWHV� �S�� ����
8VLQJ�WKLV�GHILQLWLRQ��XQGHU�XWLOLVDWLRQ�RI�JUDGXDWHV�LQ�VWHHO�DSSHDUV�PLQLPDO��S������

7KHUH�LV�D�PXFK�ZLGHU�GLVSHUVLRQ�RI�VWDUWLQJ�VDODULHV� LQ� ILQDQFLDO�VHUYLFHV�� WKDQ� LQ
VWHHO��7KLV�LV�EHFDXVH�WKHUH�LV�µVWUHDPLQJ¶�RI�JUDGXDWHV�LQ�ILQDQFH��WKHUH�LV�QRZ�D�ORZHU
WLHU� RI� JUDGXDWHV� H[SOLFLWO\� UHFUXLWHG� WR� WKH� PLG�FOHULFDO� OHYHO�� 7KLV� LV� VHHQ� E\� VRPH
HPSOR\HUV� DV� D� UHVSRQVH� WR� ZHDNQHVVHV� LQ� WKH� TXDOLW\� RI� VRPH� JUDGXDWH� DSSOLFDQWV�
ODFNLQJ�HLWKHU�WHFKQLFDO�NQRZOHGJH�RU�SHUVRQDO�VNLOOV�VXFK�DV�FRPPXQLFDWLRQ��QXPHUDF\�
PDWXULW\�� FDSDFLW\� IRU� LQLWLDWLYH�� RU� µFRPPHUFLDO� DZDUHQHVV¶�� 6RPH� RI� WKH� µORZHU�WLHU¶
JUDGXDWHV�DUH�H[SHFWHG�WR�PDNH�WKHLU�ZD\�LQWR�WKH�µXSSHU¶�VWUHDPV�LQ�IXWXUH��RWKHUV�DUH
UHJDUGHG�DV�VXLWHG�WR�URXWLQH�MREV�UHTXLULQJ�OLWWOH�WUDLQLQJ��S�������8S�WR����SHU�FHQW�RI�DOO
QHZ� JUDGXDWH� UHFUXLWV� KDYH� WDNHQ� FOHULFDO�� FDVKLHU� DQG� VLPLODU� MREV�� 7KHUH� LV� FOHDUO\
VXEVWLWXWLRQ�RI�JUDGXDWH� IRU� IRUPHUO\�QRQ�JUDGXDWH� ODERXU��EXW� VRPH�HPSOR\HUV� H[SHFW
JUDGXDWHV�WR�SHUIRUP�EHWWHU��XVLQJ�SUREOHP�VROYLQJ�DQG�LQWHU�SHUVRQDO�VNLOOV��S������

7KH� DXWKRU� FRQFOXGHV� WKDW� LQ� IXWXUH� WKHUH� ZLOO� EH� FRQWLQXLQJ� KLJK� GHPDQG� IRU
JUDGXDWHV� UHODWLYH� WR� QRQ�JUDGXDWHV�� FRXSOHG� ZLWK� D� JURZLQJ� SRODULVDWLRQ� LQ� JUDGXDWH
MREV� �S�� ����� +H� VXJJHVWV�� ZLWKRXW� SURYLGLQJ� GDWD�� WKDW� LQVWLWXWLRQ� DWWHQGHG� LV� DQ
LPSRUWDQW�VHFRQG�µTXDOLILFDWLRQ¶��+H�GRHV�QRW�PDNH�VXIILFLHQW�XVH�RI�WKH�LQGXVWU\�VWXGLHV
WR�LOOXVWUDWH�KLV�DUJXPHQW��HLWKHU�E\�FLWLQJ�FDVHV�VWXGLHV�RU�SURYLGLQJ�DJJUHJDWH�GDWD�
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0DVRQ��*HRII� DQG� )LQHJROG�� 'DYLG� �������� µ3URGXFWLYLW\�� PDFKLQHU\� DQG
VNLOOV� LQ� WKH� 8QLWHG� 6WDWHV� DQG� :HVWHUQ� (XURSH�� 1DWLRQDO� ,QVWLWXWH
(FRQRPLF�5HYLHZ��������1R�������SS��������

$�VHULHV�RI�VWXGLHV�FDUULHG�RXW�DW�WKH�1DWLRQDO�,QVWLWXWH�RI�(FRQRPLF�DQG�6RFLDO�5HVHDUFK
KDV�LGHQWLILHG�OLQNV�EHWZHHQ� LQWHU�FRXQWU\�GLIIHUHQFHV� LQ� WKH�VNLOO� OHYHO�RI� LQWHUPHGLDWH
WHFKQLFLDQ��VXSHUYLVRU\�DQG�VKRSIORRU�UROHV��DQG�UHODWLYH�ODERXU�SURGXFWLYLW\��7KH�86$
LV� D� SX]]OH�� KRZHYHU�� ,W� FRPELQHV� DQ� DJJUHJDWH� SURGXFWLYLW\� VORZGRZQ�� KLJK
SURGXFWLYLW\�LQ�PDQXIDFWXULQJ��DQG�KLJKO\�FULWLFLVHG�HGXFDWLRQ�DQG�WUDLQLQJ�EHORZ�IRXU�
\HDU�GHJUHH�OHYHO��6FDOH�HFRQRPLHV�DUH�RQH�UHDVRQ�IRU�WKLV��7KHUH�DUH�DOVR�YDULDWLRQV�LQ
WKH� RUJDQLVDWLRQ� RI� SURGXFWLRQ�� WUDLQLQJ� DQG� VNLOO� GHSOR\PHQW�� 7KH� DXWKRUV� FRPSDUH
PDWFKHG�VDPSOHV�RI�ILUPV�DFURVV�WKH�86$��8.��*HUPDQ\�DQG�WKH�1HWKHUODQGV��LQ�IRRG
SURFHVVLQJ�DQG�SUHFLVLRQ�PHWDOZRUNLQJ�

7KH�FRQWLQHQWDO�(XURSHDQ�ILUPV�SURYLGH�ORQJHU�IRUPDO�WUDLQLQJ�SHULRGV�DQG�UHTXLUH
SURFHVV�ZRUNHUV�WR�VZLWFK�EHWZHHQ�PRUH�DUHDV�RI�RSHUDWLRQ��7KH�86$�DQG�8.�DUH�PRUH
7D\ORULVW� LQ� DSSURDFK�� +RZHYHU�� WKLV� SRWHQWLDO� ULJLGLW\� LV� RIIVHW� LQ� HQJLQHHULQJ� LQ� WKH
86$�E\�µD�UDWKHU�G\QDPLF��RSHQ�HQGHG�DSSURDFK�WR�LQIRUPDO�RQ�WKH�MRE�WUDLQLQJ�RI�WKH
PRVW� FDSDEOH� PHPEHUV� RI� WKH� ZRUNIRUFH�� ZLWK� PDFKLQLVWV� EHLQJ� SXVKHG� WR� FRQWLQXH
OHDUQLQJ� QHZ� PDFKLQHV� DQG� SURGXFWV� WR� WKH� OLPLWV� RI� WKHLU� DELOLW\¶�� ,Q� VRPH� FDVHV
PDFKLQH�VHWWHUV�ZLOO�FRQWLQXH�WR�UHFHLYH�WUDLQLQJ�RYHU�WKUHH�WR�ILYH�\HDUV��>1%��,QIRUPDO
WUDLQLQJ�LV�OHVV�SRUWDEOH��KHQFH�OHVV�µJHQHUDO¶�LQ�%HFNHU¶V�VHQVH��VR�WKDW�WKH�EHQHILWV�DUH
PRUH� UHDGLO\� FRQILQHG� WR� WKH� ILUP� SURYLGLQJ� WKH� WUDLQLQJ�@� ,Q� DGGLWLRQ� D� WKLUG� RI� WKH
$PHULFDQ�SODQWV�KDG�ODXQFKHG�FRPSUHKHQVLYH�DGXOW�WUDLQLQJ�SURJUDPV�WR�LPSURYH�EDVLF
DQG�WHFKQLFDO�VNLOOV��,W�LV�SRVVLEOH�WKDW�WKH�ORQJHU�SHULRG�RI�EDVLF�HGXFDWLRQ�H[SHULHQFHG
E\�VHPL�VNLOOHG�$PHULFDQ�ZRUNHUV��DV�FRPSDUHG�WR�%ULWLVK�ZRUNHUV��UHQGHUV�WKHP�PRUH
µWUDLQDEOH¶�RQ�WKH�MRE��S������� ,Q�$PHULFD�����SHU�FHQW�RI�VXSHUYLVRUV�KROG� IRXU�RU� WZR
\HDU�FROOHJH�TXDOLILFDWLRQV��PRVWO\�LQ�HQJLQHHULQJ�RU�EXVLQHVV��ZKLOH�WKH�PDMRULW\�DUH�QRW
YRFDWLRQDOO\�TXDOLILHG��,Q�%ULWDLQ�WKH\�DUH����SHU�FHQW�FUDIW�VNLOOHG��LQ�WKH�1HWKHUODQGV���
SHU� FHQW� DUH� WHFKQLFDOO\� WUDLQHG�� ��� SHU� FHQW� FUDIW� WUDLQHG�� 7KH� 86$� VXSHUYLVRUV�ZLWK
FROOHJH� TXDOLILFDWLRQV� LQFOXGH� VRPH�ZKR�KDYH� HDUQHG� WKHLU� GHJUHHV� SDUW�WLPH�ZLWK� WKH
HPSOR\HU�SD\LQJ�DOO�RU�SDUW�RI�WKHLU�WXLWLRQ�FRVWV��6RPH�WHFKQLFLDQV�DQG�HQJLQHHUV�KDYH
IROORZHG�WKLV�URXWH��DOVR��*UDGXDWHV�DSSHDU�WR�SOD\�D�IOH[LEOH��KLJKO\�LQWHUYHQWLRQLVW�UROH
LQ�SURGXFWLRQ�LQ�PDQ\�SODQWV��ERWK�URXWLQHO\�RUJDQLVLQJ�VHPL�VNLOOHG�ZRUN�JURXSV��DQG
DFWLQJ�DV�D�PRELOH�WHDP�RI�WURXEOH�VKRRWHUV�SUREOHP�VROYHUV��S������

*HQHUDOO\�� $PHULFDQ� HQWHUSULVHV� KDYH� DFFHVV� WR� D� UHODWLYHO\� ODUJH� VXSSO\� RI
HQJLQHHULQJ�JUDGXDWHV��DQG�WKLV�KHOSV�WR�FRPSHQVDWH�IRU�GHILFLHQFLHV�DW� ORZHU�OHYHOV�RI
YRFDWLRQDO�HGXFDWLRQ�DQG�WUDLQLQJ��&RPSDUHG�WR�(XURSH�WKH\�ODFN�FUDIW�VNLOOHG�VKRSIORRU
ZRUNHUV� DQG� VXSHUYLVRUV�� 7KH� W\SLFDO� $PHULFDQ� FRPELQDWLRQ� RI� VHPL�VNLOOHG� ZRUNHUV
ZLWK�JUDGXDWH�HQJLQHHUV� ILWV�ZLWK�$PHULFD¶V� ODUJHU� VFDOH�RI�SURGXFWLRQ��ZKHUH� WKHUH� LV
PRUH�VSHFLDOLVDWLRQ��DQG�OHVV�IOH[LELOLW\�RI�UROHV�LV�UHTXLUHG�IURP�ZRUNHUV��S������

>(YHQ� LQ� DQ� DJH� RI� PRUH� YDULHG� DQG� FXVWRPLVHG� SURGXFW� OLQHV�� UHTXLULQJ� PXOWL�
VNLOOLQJ�DQG�UHJXODU�FKDQJHRYHUV�RI�SURGXFW��WKH�$PHULFDQ�GRPHVWLF�PDUNHW�LV�VR�ODUJH
WKDW�HDFK�RI� WKH�PDQ\�VSHFLDOLVHG�SURGXFW� YDULDQWV� LV� SURGXFHG�RQ� D�PDVV� VFDOH��7KXV
ZKDW� LQ� RWKHU� FRXQWULHV� QHFHVVLWDWHV� SRVW�)RUGLVP�� LQ� $PHULFD� FDQ� VWLOO� EH� SURGXFHG
DORQJ�)RUGLVW� OLQHV��7KH�$PHULFDQ�VFDOH�HFRQRPLHV�DUH�QRW�UHSOLFDEOH��DQG� WKH� UHODWLYH



��

LQIOH[LELOLW\�RI� ODERXU�ZRXOG�HPHUJH�DV�PRUH�RI�D�GLVDGYDQWDJH� LQ�RWKHU� VHWWLQJV��7KLV
VXJJHVWV�WKDW�WKH�$PHULFDQ�DGYDQWDJH�LV�QRW�UHDGLO\�WUDQVIHUDEOH�RU�JHQHUDOLVHG�@

0F&RQQHOO�� 6KHLOD� �������� µ7KH� UROH� RI� FRPSXWHUV� LQ� UHVKDSLQJ� WKH
ZRUNIRUFH¶��0RQWKO\�/DERU�5HYLHZ��$XJXVW��SS������

7KLV�LV�D�EULHI�LQWURGXFWLRQ�WR�RWKHU�DUWLFOHV�LQ�WKH�VDPH�LVVXH�RQ�WKH�LPSDFW�RI�FKDQJHV
LQ�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQV�WHFKQRORJLHV��,Q�SDVVLQJ�VKH�QRWHV�WKDW�

&RPSXWHU� WHFKQRORJ\�KDV�FUHDWHG�HFRQRPLHV�RI�VFDOH� IRU�PDQ\�VHUYLFH� LQGXVWULHV�
EXW� PRUH� LQWHUHVWLQJO\�� KDV� JHQHUDWHG� D� VHFRQGDU\� HIIHFW� FDOOHG� µHFRQRPLHV� RI
VFRSH¶��0DQ\�VHUYLFH�SURGXFHUV�KDYH�IRXQG�WKDW�FRPSXWHU�WHFKQRORJ\�HQDEOHV�WKHP
WR� RIIHU� PRUH� VHUYLFHV� DQG� DWWUDFW� D� ODUJHU� UDQJH� RI� FXVWRPHUV�� �)RU� H[DPSOH�
FRPPHUFLDO�EDQNV�DUH�DEOH� WR�RIIHU�VHYHUDO�PHWKRGV� IRU� WKHLU�FXVWRPHUV� WR�DFFHVV
WKHLU� DFFRXQWV�� VXFK� DV� DXWRPDWLF� WHOOHU� PDFKLQHV�� GHELW� FDUGV� DQG� SHUVRQDO
FRPSXWHUV���S�����

0HWFDOIH�� -�6�� �������� µ7HFKQRORJ\� V\VWHPV� DQG� WHFKQRORJ\� SROLF\� LQ� DQ
HYROXWLRQDU\�IUDPHZRUN¶��&DPEULGJH�-RXUQDO�RI�(FRQRPLFV������SS��������

0HWFDOIH�GHYHORSV� µDQ�HYROXWLRQDU\� WKHRU\� RI� WHFKQRORJ\�SROLF\¶� DQG� FRQQHFWV� LW�ZLWK
WKH� OLWHUDWXUH� RQ� QDWLRQDO� V\VWHPV� RI� LQQRYDWLRQ�� µ7KH� SDWWHUQ� RI� WHFKQRORJLFDO
LQQRYDWLRQ�GHSHQGV�RQ�PXFK�PRUH� WKDQ� WKH�EHKDYLRXU�RI� LQGLYLGXDO� ILUPV¶��KH�DUJXHV�
7KHLU�DFWLYLWLHV�QHHG�WR�EH�VXSSRUWHG�µE\�WKH�DFFXPXODWLRQ�RI�NQRZOHGJH�DQG�VNLOOV�LQ�D
FRPSOH[� PLOLHX� RI� RWKHU� UHVHDUFK� DQG� WUDLQLQJ� LQVWLWXWLRQV¶� �S�� ����� 6WLPXODWLQJ� WKH
WHFKQRORJLFDO�LQQRYDWLYH�FDSDFLW\�RI�WKH�HFRQRP\�LV�µD�FHQWUDO�SXUSRVH�RI�SROLF\¶��7KH
IRFXV� LV� QRW� VR�PXFK� RQ�PDUNHW� IDLOXUH�SHU� VH� DV� RQ� WKH� HQKDQFHPHQW� RI� FRPSHWLWLYH
SHUIRUPDQFH�DQG�SURPRWLRQ�RI�VWUXFWXUDO�FKDQJH��7KLV�LQFOXGHV�µHQKDQFLQJ�WKH�OHDUQLQJ
SURFHVV�LQ�ILUPV�DQG�RWKHU�LQVWLWXWLRQV�WR�JHQHUDWH�YDULHW\�LQ�EHKDYLRXU¶��S������

7KHUH�DUH�WKUHH�EURDG�FDWHJRULHV�RI�OHDUQLQJ��µ7KLV�GLYHUVLW\�LQ�VRXUFHV�RI�LQQRYDWLRQ
H[SHULPHQWV� LV� FHQWUDO� WR� WKH� HYROXWLRQDU\� DSSURDFK� WR� WHFKQRORJLFDO� FKDQJH¶�� 1RW� DOO
OHDUQLQJ�DFWLYLW\�LV�FDUULHG�RXW�WKURXJK�IRUPDO�5	'�WKRXJK�SROLF\�LV�RIWHQ�FRQFHQWUDWHG
RQ�WKLV�GLPHQVLRQ��1RWH�DOVR�WKDW�VXFFHVVIXO�LQQRYDWLRQ�UHTXLUHV�OHDUQLQJ�DERXW�PDUNHWV
DQG�XVHU�QHHGV��DV�ZHOO�DV�OHDUQLQJ�DERXW�WHFKQRORJ\��S������

�� /HDUQLQJ�E\�GRLQJ�DQG�XVLQJ�
�� /HDUQLQJ�ZKLFK�LQYROYHV�LQWHUDFWLRQ�ZLWK�H[WHUQDO�VRXUFHV�RI�NQRZOHGJH�ORFDWHG�LQ

RWKHU� LQVWLWXWLRQV�� LQFOXGLQJ� RWKHU� ILUPV� DV� VXSSOLHUV� RU� FXVWRPHUV�� VFLHQFH� DQG
WHFKQRORJ\�DJHQFLHV��HWF��

�� /HDUQLQJ�ZKLFK�LV� LQWHUQDO�DQG�GLUHFWHG�� W\SLFDOO\�RUJDQLVHG�DURXQG�D� IRUPDO�5	'
SURJUDP���S������



��

,QQRYDWLRQ� LV� QHLWKHU� µWHFKQRORJ\� SXVK¶� QRU� µGHPDQG� SXOO¶�� ,W� LV� D� FRPSOH[� DQG
FRQWLQJHQW�EOHQGLQJ�RI�WKH�WZR��S�������0HWFDOIH�DUJXHV�WKDW�XQGHUVWDQGLQJ�WKH�QDWXUH�RI
WHFKQRORJ\� LV� D� NH\� WR� VXFFHVVIXO� WHFKQRORJ\� SROLF\�� ,Q� JHQHUDO�� WHFKQRORJ\� LV� µWKH
DELOLW\�WR�FDUU\�RXW�SURGXFWLYH�WUDQVIRUPDWLRQV��WKH�DELOLW\�WR�WUDQVODWH�PDWHULDOV��HQHUJ\
DQG�RU�LQIRUPDWLRQ�LQ�RQH�VHW�RI�VWDWHV�LQWR�DQRWKHU�PRUH�GHVLUHG�VHW�RI�VWDWHV��µ,W�LV�YLWDO
WR�GLVWLQJXLVK�WHFKQRORJ\�DV�WKUHH�LQWHUGHSHQGHQW�IRUPV��DV�NQRZOHGJH��DV�VNLOOV�DQG�DV
DUWHIDFWV¶�� 3ROLFLHV� FDQ� EH� GHVLJQHG� WR� LQIOXHQFH� HDFK� RI� WKHVH� DVSHFWV� VHSDUDWHO\�
DOWKRXJK�LQ�PRVW�FLUFXPVWDQFHV�DOO�WKUHH�HOHPHQWV�DUH�MRLQWO\�SURGXFHG�

7KH�DUWHIDFWV�GLPHQVLRQ��SURGXFWV�DQG�WKHLU�PHWKRGV�RI�SURGXFWLRQ��µWHFKQLTXH¶�DV
LW�LV�RIWHQ�FDOOHG��LV�WKH�FHQWUDO�FRQFHUQ�RI�ILUPV�ZKLFK�GHYHORS�QHZ�DQG�LPSURYHG
DUWHIDFWV� LQ� WKH� VHDUFK� IRU� FRPSHWLWLYH� DGYDQWDJH�� 7KH� VNLOOV� DQG� NQRZOHGJH
QHFHVVDU\� WR� XQGHUSLQ� WHFKQLTXH� DUH� DOVR� WKH� FRQFHUQ� RI� ILUPV� EXW� WKH\� DUH� DOVR
SURGXFHG� E\� D� PXFK� ZLGHU� VHW� RI� LQVWLWXWLRQV�� ,Q� IDFW�� WKH� FHQWUDO� IDFW� DERXW� WKH
PRGHUQ�SURFHVV�RI� LQQRYDWLRQ�LV� WKDW� LW�LV�EDVHG�RQ�D�GLYLVLRQ�RI� ODERXU��DV�$GDP
6PLWK� FOHDUO\� IRUHVDZ�ZKHQ� KH�ZURWH� DERXW� WKH� UROH� RI� SKLORVRSKHUV� DQG�PHQ� RI
VSHFXODWLRQ��'LYLVLRQ�RI� ODERXU�SURGXFHV� HIILFLHQF\�JDLQV� IURP� VSHFLDOLVDWLRQ� DQG
SURIHVVLRQDOLVDWLRQ� EXW� LW� DOVR� UHTXLUHV� D� IUDPHZRUN� WR� FRQQHFW� WRJHWKHU� WKH
FRPSRQHQW� FRQWULEXWLRQV� RI� GLIIHUHQW� DJHQWV�� $V� IDU� DV� NQRZOHGJH� DQG� VNLOOV� DUH
FRQFHUQHG�WKLV�DVSHFW�RI�FRQQHFWLYLW\��RU�WHFKQRORJ\�WUDQVIHU��FDQQRW�EH�HIIHFWLYHO\
FRRUGLQDWHG� E\� FRQYHQWLRQDO� PDUNHWV«� WKH� FRQQHFWLYLW\� RI� WHFKQRORJ\�SURGXFLQJ
LQVWLWXWLRQV�VKRXOG�EH�D�FHQWUDO�FRQFHUQ�RI�WHFKQRORJ\�SROLF\��S������

3ROLF\�FDQ�HLWKHU�VWLPXODWH�ILUPV�WR�EURDGHQ�WKHLU�RZQ�LQQRYDWLYH�SRWHQWLDO�ZLWKLQ�D
ODUJHU�KRUL]RQ�RI�LQQRYDWLRQ��RU�VKLIW�WKDW�ODUJHU�KRUL]RQ�RXWZDUGV�

$�QDWLRQDO�V\VWHP�RI�LQQRYDWLRQ�LV�WKDW�VHW�RI�GLVWLQFW�LQVWLWXWLRQV�ZKLFK�MRLQWO\�DQG
LQGLYLGXDOO\� FRQWULEXWH� WR� WKH� GHYHORSPHQW� DQG� GLIIXVLRQ� RI� QHZ� WHFKQRORJLHV� DQG
ZKLFK� SURYLGHV� WKH� IUDPHZRUN� ZLWKLQ� ZKLFK� JRYHUQPHQWV� IRUP� DQG� LPSOHPHQW
SROLFLHV� WR� LQIOXHQFH� WKH� LQQRYDWLRQ� SURFHVV«� LW� LV� D� V\VWHP� RI� LQWHUFRQQHFWHG
LQVWLWXWLRQV�WR�FUHDWH��VWRUH�DQG� WUDQVIHU� WKH�NQRZOHGJH��VNLOOV�DQG�DUWHIDFWV�ZKLFK
GHILQH� QHZ� WHFKQRORJLHV�� 7KH� HOHPHQW� RI� QDWLRQDOLW\� IROORZV� QRW� RQO\� IURP� WKH
GRPDLQ�RI�WHFKQRORJ\�SROLF\�EXW�IURP�WKH�HOHPHQWV�RI�VKDUHG�ODQJXDJH�DQG�FXOWXUH
ZKLFK�ELQG�WKH�V\VWHP�WRJHWKHU��DQG�IURP�WKH�QDWLRQDO�IRFXV�RI�RWKHU�SROLFLHV��ODZV
DQG�UHJXODWLRQV�ZKLFK�FRQGLWLRQ�WKH�LQQRYDWLYH�HQYLURQPHQW��S������

0LFKDOVNL��:ROIJDQJ��0LOOHU��5LHO�DQG�6WHYHQV��%DUULH� �������� µ(FRQRPLF
IOH[LELOLW\�DQG�VRFLDO� FRKHVLRQ� LQ� WKH� WZHQW\�ILUVW� FHQWXU\��DQ�RYHUYLHZ�RI
WKH�LVVXHV�DQG�NH\�SRLQWV�RI�WKH�GLVFXVVLRQ¶��LQ�2UJDQLVDWLRQ�IRU�(FRQRPLF
&R�RSHUDWLRQ� DQG� 'HYHORSPHQW�� 6RFLDO� FRKHVLRQ� DQG� WKH� JOREDOLVLQJ
HFRQRP\��ZKDW�GRHV�WKH�IXWXUH�KROG"��2(&'��3DULV��SS�������

3URIRXQG�DQG�XQDQWLFLSDWHG� WUDQVIRUPDWLRQV� DQG� WHVWV� RI� KXPDQ� DGDSWDELOLW\� DUH� QRW� D
YLUWXH� LQ� WKHPVHOYHV�� µ0RVW� SHRSOH� SUHIHU� D� ZRUOG� ZKHUH� OLIH� LV� FKDUDFWHULVHG� E\
VWDELOLW\��FRQWLQXLW\��SUHGLFWDELOLW\��DQG�VHFXUH�DFFHVV�WR�PDWHULDO�ZHOO�EHLQJ¶��S������<HW
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PDQ\� 2(&'� FRXQWU\� HFRQRPLF� SROLFLHV� µHQFRXUDJH� WKH� SURGXFWLYH� WXUPRLO� RI
UHOHQWOHVVO\�FRPSHWLWLYH�PDUNHWV¶��S������7KHUH�LV�D�WUDQTXLOOLW\��SURVSHULW\�WUDGH�RII��>,V
WKH� OHYHO� RI� SURVSHULW\� VXIILFLHQW� WR� MXVWLI\� WKLV� FODLP"@� $� VWURQJ� VRFLDO� IDEULF� LV
QHFHVVDU\��WR�SURYLGH�D�VHFXUH�EDVLV�IRU�IOH[LELOLW\�DQG�ULVN�WDNLQJ��S������%XW�µWKHUH�LV�D
VWURQJ� VHQVH� RI� ZRUVHQLQJ� VRFLDO� FLUFXPVWDQFHV� IRU� ODUJH� VHJPHQWV� RI� 2(&'
SRSXODWLRQV¶�� 8QHPSOR\PHQW� LV� KLJK� LQ� (XURSH� DQG� PRXQWLQJ� LQ� -DSDQ�� SUREOHPV� RI
VRFLDO�H[FOXVLRQ�DQG�JURZLQJ�LQVHFXULW\�DUH�PDQLIHVW�LQ�DOPRVW�DOO�2(&'�FRXQWULHV�EXW
JRYHUQPHQWV�DUH�XQOLNHO\�WR�VKLIW�WKH�FXUUHQW�HFRQRPLF�SROLFLHV��S������+RZHYHU�2(&'
HFRQRPLHV� PLJKW� EH� µRQ� D� PXFK� IDVWHU� JURZWK� WUDMHFWRU\� WZHQW\� \HDUV� KHQFH� LI� >��@
SURGXFWLYLW\�SD\RIIV� IURP�WKH�GLIIXVLRQ�RI�QHZ�WHFKQRORJLHV��PDUNHW� OLEHUDOLVDWLRQ�DQG
JOREDOLVDWLRQ�FRPH�RQ�VWUHDP¶��S������WKLV�ZRXOG�FUHDWH�PRUH�URRP�WR�PRYH�RQ�WKH�VRFLDO
IURQW��7KH�PRUH�OLNHO\�VFHQDULR�LV� WKH�VORZ�JURZWK�RI�SURGXFWLYLW\�DQG�SURGXFWLRQ�DQG
LQFRPHV�ZLWK�YLUWXDOO\�QR�JURZWK�LQ�WKH�ODERXU�IRUFH��S�����

:LWK� ODERXU�� JRRGV� DQG� VHUYLFHV� PDUNHWV� H[SRVHG� WR� GHUHJXODWLRQ�� JOREDOLVDWLRQ
DQG�WHFKQRORJLFDO�FKDQJH��WKHUH�PD\�EH�JUHDWHU�YRODWLOLW\�DQG�SOLDELOLW\�LQ�UHVSRQVH
WR�D�IXOO�UDQJH�RI�LQWHQVH�FRPSHWLWLYH�SUHVVXUHV��S������

7KH� SURPRWLRQ� RI� µGRPHVWLF� DQG� LQWHUQDWLRQDO� FRPSHWLWLRQ¶� >QRWH� WKDW� WKHUH� LV� QR
GLVWLQFWLRQ� PDGH� KHUH@� ZLOO� DXJPHQW� JURZWK� µE\� DFFHOHUDWLQJ� WKH� LQWURGXFWLRQ� DQG
GLIIXVLRQ�RI�SURGXFWLYLW\� HQKDQFLQJ� LQQRYDWLRQ¶� �S�� �����7KH� µVZLIWO\� HPHUJLQJ� JOREDO
LQIRUPDWLRQ�LQIUDVWUXFWXUH�ZLOO�JUHDWO\�IDFLOLWDWH�DFFHVV�WR�HFRQRPLF�LQIRUPDWLRQ�VXFK�DV
SULFHV�DQG�SURGXFW¶��S������

,W�LV�H[SHFWHG�WKDW�PDQ\�RI�WKH�WHFKQLFDO�DV�RSSRVHG�WR�VWDWH�LPSRVHG�REVWDFOHV� WR
PDUNHW� IXQFWLRQLQJ�� OLNH� WKH� FRVW� RI� DFFXUDWH� DQG� WLPHO\� LQIRUPDWLRQ� IRU� PDNLQJ
WUDQVDFWLRQ�FKRLFHV��ZLOO�EH�ODUJHO\�RYHUFRPH�E\�WKH�HPHUJLQJ�SRZHU�RI�WKH�JOREDO
LQIRUPDWLRQ�LQIUDVWUXFWXUH��S�������>%XW�GRHVQ¶W�WKLV�DOORZ�WKH�SODQQLQJ�FDSDFLW\�RI
WKH�VWDWH�WR�EH�UHYLVLWHG��HJ��WKH�+D\HN�GHEDWHV�DW�WKH�/6(�LQ�WKH�����V"@

,Q�VXPPDU\��µPDUNHWV�DQG�FRPSHWLWLRQ�ZLOO�EHFRPH�PRUH�LPSRUWDQW¶��S�������7KHUH
PD\� EH� D� VKLIW� WR� IODWWHU� VWUXFWXUHV�� DQG� LQGHSHQGHQW� HQWUHSUHQHXUVKLS�� 7KH� DXWKRUV
LPDJLQH� ZRUN� DV� EHFRPLQJ� PRUH� DXWRQRPRXV� DQG� LQQRYDWLRQ�LQWHQVLYH�� µ-XVW�LQ�WLPH
SURGXFWLRQ�RI� MXVW�LQYHQWHG�SURGXFWV�ZLOO� UHTXLUH�KLJKO\�HIILFLHQW� LQIRUPDWLRQ��GHPDQG
DQG�VXSSO\�QHWZRUNV¶� �S�������7KH\� DOVR� IRUHVHH� D�PRUH� FXOWXUDOO\�GLYHUVH�ZRUOG�ZLWK
PRUH� µUXEELQJ� HOERZV¶� DQG� D� SUROLIHUDWLRQ� RI� VSHFLILF� LGHQWLWLHV� RQFH� VXSSUHVVHG� RU
DEVHQW�� +RPRJHQRXV� QDWLRQDO� LGHQWLWLHV�ZLOO� JLYH�ZD\� WR� µD� IUDJPHQWDWLRQ� RI� FXOWXUDO
DVSLUDWLRQV� DQG� YDOXHV¶� �SS�� �������� 7KH� ZHOIDUH� VWDWH� QHHGV� WR� EH� WUDQVIRUPHG� µE\
VKLIWLQJ�IURP�D�VRFLDO�H[SHQGLWXUH�WR�D�VRFLDO�LQYHVWPHQW�SHUVSHFWLYH¶��S�������,I�VRFLHWLHV
GHYHORS�IXUWKHU�RQ�KLJKO\�LQGLYLGXDOLVWLF�OLQHV��µDOO�VHJPHQWV�RI�VRFLHW\�ZLOO�QHHG�WR�EH
DEOH� WR� VKDUH� WKH�GUHDP�RI� HYHQWXDOO\�EHLQJ� D�ZLQQHU�±� D� FRPPRQ�� XQLI\LQJ� EHOLHI� LQ
VXFFHVV�WKDW�FXVKLRQV�WKH�UHDOLW\�RI�H[WUHPH�LQHTXDOLW\¶��S�������+RZHYHU��WUXVW�LV�QHHGHG
IRU�PDUNHWV� WR� IXQFWLRQ� HIIHFWLYHO\�� DQG� XQOLPLWHG�PDUNHW� SRZHU� SOXV�ZHDN� FROOHFWLYH
LQVWLWXWLRQV� FRXOG� OHDG� WR� D� UHJUHVVLYH� FRPELQDWLRQ� RI� µXQFRPSHWLWLYH� PRQRSRO\� RU
FROOXVLYH� EHKDYLRXU� LQ� WKH�PDUNHW�SODFH� DQG� ULVN�DGYHUVH� GHIHQVLYH� EHKDYLRXU� DPRQJ
LQGLYLGXDOV¶��SS���������
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,Q�D�PRUH�VROLGDULVWLF�VFHQDULR�ORFDOLVDWLRQ�RI�JRYHUQPHQW�ZRXOG�RFFXU��VHUYLFHG�E\
JOREDO�LQIRUPDWLRQ�LQIUDVWUXFWXUH��DQG�FRPPXQLW\�WR�FRPPXQLW\�UHGLVWULEXWLYH�SROLFLHV�
,QIRUPDWLRQ� LV� WKH� NH\� WR� WKH� UHJHQHUDWLRQ� RI� SROLWLFDO� SDUWLFLSDWLRQ��%XW� SDUWLFLSDWLRQ�
WROHUDQFH�RI�RWKHUV¶�YLHZV�DQG�GLYHUVLW\�PD\�FRQWUDGLFW�WKH�QHHG�IRU�µFRPPRQ�YLHZV�DQG
YDOXHV¶��LH��WKH�VRFLDO�KRPRJHQHLW\�RQ�ZKLFK�VROLGDULW\�GHSHQGV��S�������>,VQ¶W�WROHUDWLRQ
RI�GLIIHUHQFH�LQWULQVLF�WR�VRFLDO�VROLGDULW\"@�$�NH\�LVVXH�LV�µKRZ�WR�SURPRWH�WKH�VHQVH�RI
EHORQJLQJ��WUXVW�DQG�VHFXULW\� WKDW�DUH�FHQWUDO� WR�VRFLDO�FRKHVLRQ¶��S�������+HUH�µWKHUH� LV
OLNHO\�WR�EH�DQ�LQGLVSHQVDEOH�V\QHUJ\�EHWZHHQ�JRYHUQDQFH�V\VWHPV�WKDW�HQFRXUDJH�VRFLDO
UHVSRQVLELOLW\� DQG� WKH� WUXVW� QHHGHG� IRU� WKH� VXFFHVV�RI�ERWK� D� GHFHQWUDOLVHG�� LQQRYDWLRQ
GULYHQ�HFRQRP\�DQG�PRUH�IOH[LEOH�VRFLDO�RUGHUV¶��S�������7KH�SROLF\�SUREOHP�LV�WR�IRVWHU
GHFHQWUDOLVHG�� DXWRQRPRXV�� ORFDO� VHUYLFHV� ZLWKRXW� µEOXQWLQJ¶� PDUNHW� VLJQDOV� DQG
LQFHQWLYHV�RU�ORVLQJ�WKH�QHFHVVDU\�VRFLDO�VROLGDULW\��S������

:RUN� UHRUJDQLVDWLRQ�� LQ� LWV� PDQ\� GLPHQVLRQV� IURP� WHDPV� DQG� QRQ�KLHUDUFKLFDO
ZRUNSODFHV�WR�GHFHQWUDOLVDWLRQ�DQG�WHOHFRPPXWLQJ�HQWUHSUHQHXUV��LV�H[SHFWHG�WR�EH
RQH� RI� WKH� IXQGDPHQWDO� JURZWK� IRUFHV� OLNHO\� WR� GHPDQG� QHZ� ZD\V� RI� PDQDJLQJ
LQGLYLGXDO�FRUSRUDWH�DQG�VRFLDO�ULVNV��7HFKQRORJLFDO�GHYHORSPHQWV��DQG�QRW�RQO\�LQ
WKH�ILHOGV�RI�FRPSXWHUV�DQG�WHOHFRPPXQLFDWLRQV��ZLOO�HQFRXUDJH�JURZWK�ZKLOH�DOVR
FRQWULEXWLQJ� WR� WXUEXOHQW� DQG� XQDQWLFLSDWHG� FKDQJHV� LQ� ZKDW�� KRZ� DQG� ZKHUH
SHRSOH� SURGXFH� DQG� FRQVXPH�� &RQWLQXHG� JOREDOLVDWLRQ�� ZLWK� LWV� JUHDWHU
LQWHUGHSHQGHQFH�DQG�SRVLWLYH�LPSDFW�RQ�WHFKQRORJ\�GLIIXVLRQ��WUDGH�DQG�JURZWK�LQ
JHQHUDO�� ZLOO� DOVR� GHPDQG� FRQVLGHUDEOH� HFRQRPLF�� VRFLDO� DQG� HYHQ� FXOWXUDO
DGDSWDWLRQ��S������

$�VHFRQG�VHW�RI�FUXFLDO�FKDQJHV�FRQFHUQV�OHDUQLQJ�V\VWHPV�LQ�JHQHUDO�DQG�WKH�PRUH
QDUURZ�TXHVWLRQ�RI�XUJHQWO\� UHIRUPLQJ�H[LVWLQJ�VWDWH�GRPLQDWHG�HGXFDWLRQ��$JDLQ�
WKH� PRVW� IUXLWIXO� GLUHFWLRQ� SRLQWV� WRZDUGV� JUHDWHU� UHFRJQLWLRQ� RI� GLYHUVLW\� DQG
LPSURYHPHQWV� LQ� WUDQVSDUHQF\��3UDFWLFDOO\�� WKLV�VKRXOG� OHDG� WR�EHWWHU�YDOLGDWLRQ�RI
GLIIHUHQW� W\SHV� RI� OHDUQLQJ� WKURXJKRXW� OLIH� �KRPH�� VFKRRO�� ZRUN�� DQG� FOHDUHU
LQFHQWLYHV� IRU� LQYHVWLQJ� �HYHQ� RQ� ERUURZHG� ILQDQFLQJ�� LQ� WKH� DFFXPXODWLRQ� RI
KXPDQ�FDSLWDO��,Q�PXFK�WKH�VDPH�ZD\�DV�ILUPV�DUH�UHRUJDQLVLQJ�ZRUN�DQG�EXVLQHVV
VWUDWHJ\��VRXUFHV�DQG�XVHV�RI�OHDUQLQJ�FRXOG�EH�PRUH�GLYHUVLILHG��GHFHQWUDOLVHG�DQG
FRQVXPHU�GULYHQ��S������

0LOOHU�� 3DXO� DQG� 0XOYH\�� &KDUOHV� �������� µ&RPSXWHU� VNLOOV� DQG� ZDJHV¶�
$XVWUDOLDQ�(FRQRPLF�3DSHUV������1R������-XQH��SS����������

7KH�DXWKRUV�XVH������$%6�VXUYH\�GDWD�WR�GHPRQVWUDWH�WKDW����SHU�FHQW�RI�PDOHV�DQG���
SHU�FHQW�RI�IHPDOHV�KDG�DW�VRPH�WLPH�XVHG�D�FRPSXWHU��$QDO\VLV�XVLQJ�HDUQLQJ�IXQFWLRQV
VKRZV� WKDW� FRPSXWHU� XVDJH� LV� DVVRFLDWHG�ZLWK� D�ZDJH� SUHPLXP� RI� ������ SHU� FHQW� �S�
������&RPSXWHU�XVDJH� LV� DVVRFLDWHG�ZLWK� DERXW� ��� SHU� FHQW� KLJKHU� HDUQLQJV� IRU�PDOHV
DQG� ��� SHU� FHQW� IRU� IHPDOHV�� )RU� SHRSOH� ZLWK� FRPSXWLQJ� VNLOOV�� WKHUH� LV� RQ� DYHUDJH
VWURQJHU�ZDJH�JURZWK�DQG�DGGLWLRQDO�\HDUV�RI�MRE�WHQXUH��7KLV�LV�FRPSDUDEOH�WR�WKH�ZDJH
SUHPLXP�DVVRFLDWHG�ZLWK�(QJOLVK�ODQJXDJH�SURILFLHQF\��DQG�ZLWK�PDOH�YRFDWLRQDO�VNLOOV�
µ&RPSXWHU� VNLOOV� DSSHDU� WR�EH� D�EHWWHU� LQYHVWPHQW� WKDQ� FRPSOHWLRQ� RI� KLJK� VFKRRO� IRU
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HDUO\�VFKRRO�OHDYHUV¶��S��������7KH\�PLJKW�H[SODLQ�WKH�REVHUYHG�LQFUHDVHG�GLVSHUVLRQ�RI
HDUQLQJV� LQ� UHFHQW� \HDUV� >OLQNLQJ� WR� WKH� ELQDU\� VRFLDO� DQG� HFRQRPLF� HIIHFWV� RI
WHFKQRORJLFDO�FKDQJH@�

6LPLODUO\�.UHXJHU� ������� IRXQG� WKDW� LQ� WKH� 86�� WKH� ZDJHV� RI� ZRUNHUV� ZKR� XVHG
FRPSXWHUV�WHQGHG�WR�EH�������SHU�FHQW�KLJKHU�WKDQ�WKH�ZDJHV�RI�WKRVH�ZKR�GLG�QRW��S�
������+H�HVWLPDWHG� WKDW� WKH�JURZWK�RI�FRPSXWHU�XVDJH�DFFRXQWHG�IRU�XS� WR�KDOI� RI� WKH
LQFUHDVH�LQ�WKH�UDWH�RI�UHWXUQ�WR�HGXFDWLRQ�LQ�WKH�VHFRQG�KDOI�RI�WKH�����V��S�������

0RUULVRQ��&DWKHULQH� -�� �������� µ$VVHVVLQJ� WKH�SURGXFWLYLW\�RI� LQIRUPDWLRQ
WHFKQRORJ\� HTXLSPHQW� LQ� 8�6�� PDQXIDFWXULQJ� LQGXVWULHV¶�� 7KH� 5HYLHZ� RI
(FRQRPLFV�DQG�6WDWLVWLFV����������SS����������

8VLQJ� GDWD� IRU� 86� PDQXIDFWXULQJ� ������������ WKH� DXWKRU� SURYLGHV� DQ� HFRQRPHWULF
DQDO\VLV�RI�WKH�FRVW�UHGXFLQJ�LPSDFW�RI�ULVLQJ�VWRFNV�RI�KLJK�WHFK�HTXLSPHQW��$�VXUJH�LQ
UHWXUQV� UHODWLYH� WR�FRVWV� LQ� WKH� ODWH�����V�ZDV� IROORZHG�E\� D� VOXPS� LQ� WKH�PLG� WR� ODWH
����V�� µ7KH� FRQWLQXHG� VXEVWDQWLDO� LQYHVWPHQW� LQ� KLJK�WHFK� FDSLWDO� EHFDPH� PRUH
MXVWLILDEOH� WRZDUGV� WKH� EHJLQQLQJ� RI� WKH� ����V¶� �S�� ������ DVVLVWHG� E\� GHFOLQLQJ� SULFHV�
DQG�UHODWLYHO\�VWURQJ�PDUJLQDO�SURGXFWV��S��������6KH�DOVR�ILQGV�WKH�VDYLQJV�JHQHUDWHG�E\
KLJK�WHFK�FDSLWDO�LQYHVWPHQW�DULVH�ODUJHO\�IURP�UHGXFWLRQV�LQ�PDWHULDOV�LQSXWV�

0RZHU\�� 'DYLG� &�� DQG� 2[OH\�� -RDQQH� (�� �������� µ,QZDUG� WHFKQRORJ\
WUDQVIHU� DQG� FRPSHWLWLYHQHVV�� WKH� UROH� RI� QDWLRQDO� LQQRYDWLRQ� V\VWHPV¶�
&DPEULGJH�-RXUQDO�RI�(FRQRPLFV������SS��������

7KH�HFRQRPLHV�WKDW�KDYH�EHQHILWHG�PRVW�IURP�LQZDUG�WHFKQRORJ\�WUDQVIHU��IRU�H[DPSOH
-DSDQ�� KDYH� QDWLRQDO� LQQRYDWLRQ� V\VWHPV� WKDW� VWUHQJWKHQ� WKHLU� µQDWLRQDO� DEVRUSWLYH
FDSDFLW\¶�� 7KLV� FDSDFLW\� UHOLHV� SULPDULO\� RQ� LQYHVWPHQWV� LQ� VFLHQWLILF� DQG� WHFKQLFDO
WUDLQLQJ�� DQG� WKH� FRPSHWLWLYH� FDSDFLW\� RI� GRPHVWLF� ILUPV��2WKHU� HOHPHQWV� VXFK� DV� WKH
FKDQQHOV� RI� WHFKQRORJ\� WUDQVIHU�� VWUDWHJLF� WDUJHWLQJ� RI� FHUWDLQ� LQGXVWULHV�� WUDGH
IUHHGRP�UHVWULFWLRQV��DOO�WKHVH�DUH�RI�OHVVHU�LPSRUWDQFH��SS���������

$�QDWLRQDO� LQQRYDWLRQ� V\VWHP� LQFOXGHV� WKH� SXEOLF� DJHQFLHV� VXSSRUWLQJ�SHUIRUPLQJ
5	'��WKH�XQLYHUVLWLHV��LQ�ERWK�WKHLU�UHVHDUFK�DQG�UHVHDUFK�WUDLQLQJ�IXQFWLRQV���ILUPV�WKDW
LQYHVW� LQ�5	'� DQG� WKH� DSSOLFDWLRQ� RI� QHZ� WHFKQRORJLHV�� SXEOLF� SURJUDPV� LQWHQGHG� WR
VXSSRUW� WHFKQRORJ\� DGRSWLRQ�� DQG� WKH� ODZV� DQG� UHJXODWLRQV� WKDW� GHILQH� LQWHOOHFWXDO
SURSHUW\� ULJKWV� �S�� ����� 7KH� KLJK� QXPEHU� RI� VFLHQWLVWV� DQG� HQJLQHHUV� KDV� EHHQ
SDUWLFXODUO\�FUXFLDO�LQ�6RXWK�.RUHD��6LQJDSRUH��+RQJ�.RQJ�DQG�7DLZDQ��)RUHLJQ�VWXG\
RI�WKH�µEHVW�DQG�EULJKWHVW¶�KDV�SOD\HG�D�SDUW��(YHQ�VR��DQ�HFRQRP\¶V�V\VWHP�IRU�WUDLQLQJ
ZRUNHUV�DW�DOO�OHYHOV�LV�RQH�RI�WKH�PRVW�GLVWLQFWLYHO\�QDWLRQDO�FRPSRQHQWV�RI�DQ\�V\VWHP
RI� LQQRYDWLRQ��1DWLRQDO�HGXFDWLRQ�DQG� WUDLQLQJ�V\VWHPV�H[KLELW� VXEVWDQWLDO�GLYHUJHQFHV
DQG�H[KLELW�IHZ�VLJQV�RI�VLJQLILFDQW�VWUXFWXUDO�FRQYHUJHQFH�>WKLV�LV�GLVSXWDEOH��WKHUH�KDYH
EHHQ�SURQRXQFHG�WHQGHQFLHV�WR�FRQYHUJHQFH�LQ�KLJKHU�HGXFDWLRQ�VLQFH�WKH�PLG�����V�@�
:RUNHU�PRELOLW\�LV�ORZHU�IRU�LQGXVWU\�WUDLQHHV�WKDQ�IRU�DGYDQFHG�SURIHVVLRQDOV��QDWLRQV
FDSWXUH�D�KLJKHU�SURSRUWLRQ�RI�WKH�EHQHILWV�LQ�WKH�FDVH�RI�LQGXVWU\�WUDLQLQJ��S������
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1HYLOH�� -�:�� DQG�6DXQGHUV��3HWHU� �������� µ*OREDOLVDWLRQ�DQG� WKH� UHWXUQ� WR
HGXFDWLRQ� LQ�$XVWUDOLD¶��7KH�(FRQRPLF�5HFRUG�� ���� 6HSWHPEHU� �1R�� �����
SS����������

1RWH�WKH�1HYLOH�DQG�6DXQGHUV�HFRQRPLF�GHILQLWLRQ�RI�JOREDOLVDWLRQ�

*OREDOLVDWLRQ«�FDQ�EH�GHILQHG�DV�WKH�LQFUHDVLQJ�LQWHUGHSHQGHQFH�DPRQJ�QDWLRQDO
HFRQRPLHV�� HYHQ� WKH� LQWHJUDWLRQ� RI� WKRVH� HFRQRPLHV�� ZKLFK� LV� ODUJHO\� GXH� WR� WKH
UHYROXWLRQ� LQ� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� WHFKQRORJLHV�� ,W� LV�PRVW� REYLRXV� LQ
ILQDQFLDO� PDUNHWV�� 9DVW� VXPV� RI� PRQH\� FURVV� QDWLRQDO� ERXQGDULHV� HDFK� GD\�
7UDQVDFWLRQV�DUH�PDGH�E\�FRPSXWHU��LQVWLWXWLRQV�DOO�DURXQG�WKH�ZRUOG�DUH�OLQNHG�E\
FRPSXWHUV�DQG�SURIHVVLRQDOV�FDQ�GHDO�DV�HDVLO\�LQ�D�FRXQWU\�RQ�WKH�RWKHU�VLGH�RI�WKH
ZRUOG�DV�LQ�WKHLU�RZQ�FLW\��S�������

7KH\� FLWH� 5HLFK� ZKR� DUJXHV� WKDW� WKH� UHODWLYH� LQFRPHV� RI� V\PEROLF� DQDO\VWV� ZLOO
LQFUHDVH�GXH�WR�WKHLU�ZRUOG�ZLGH�HPSOR\DELOLW\�LQ�D�JOREDO�HFRQRP\��DQG�DUJXH�WKDW�WKLV
K\SRWKHVLV� FDQ� EH� WHVWHG� E\� H[DPLQLQJ� WKH� UHWXUQV� WR� XQLYHUVLW\� GHJUHHV� >EXW� ���� WKLV
SUHVXSSRVHV� WKDW� FRUUHODWLRQ� HTXDOV� FDXVDOLW\�� ���� WKH� XQLYHUVLW\� JUDGXDWHV� DUH� QRW
QHFHVVDULO\� LQ� ZRUN� VXEMHFW� WR� JOREDO� FRPSHWLWLRQ�� LH�� WKH� OLQN� WR� JOREDOLVDWLRQ� LV� QRW
HVWDEOLVKHG�� ���� WKH� FRUUHVSRQGHQFH� EHWZHHQ� 5HLFK¶V� OLVW� RI� V\PEROLF� DQDO\VWV�� DQG
XQLYHUVLW\�JUDGXDWH�RFFXSDWLRQV��LV�QRW�H[SORUHG@�

,Q� WKHLU� KXPDQ� FDSLWDO� HTXDWLRQ� WKH\� WUHDW� WKH� XQLYHUVLW\� GHJUHH� DV� GLVWLQFW� IURP
VFKRROLQJ�� UDWKHU� WKDQ� FRQVLGHULQJ� WKHP� ERWK� SDUW� RI� D� VLQJOH� TXDQWLW\� RI� \HDUV� RI
HGXFDWLRQ��S��������>,�HQGRUVH�WKLV�PHWKRG��LW�HQDEOHV�WKH�TXDOLWDWLYH�FKDQJH�WKDW�RFFXUV
ZKHQ�D�QHZ� FUHGHQWLDO� OHYHO� LV� UHDFKHG� WR� EH� WDNHQ� LQWR� DFFRXQW�@�(DUQLQJV� IRU�PDOHV
RQO\� DUH� FDOFXODWHG�� 7KH� UHVXOWV� RI� WKH� UHJUHVVLRQ� VKRZQ� WKDW� EHWZHHQ� �������� DQG
��������� DGGLWLRQDO� UHWXUQV� WR� SXEOLF� VHFWRU� JUDGXDWHV� GHFOLQHG� VOLJKWO\�� D� ILQGLQJ
VWDWLVWLFDOO\�VLJQLILFDQW�DW�WKH����SHU�FHQW�OHYHO��LH��WKHUH�LV�D�QLQH�LQ�WHQ�FKDQFH�LW�GLG�QRW
RFFXU� E\� FKDQFH���5HWXUQV� WR� SULYDWH� VHFWRU� JUDGXDWHV� URVH� IURP� DQ� DGGLWLRQDO� ��� SHU
FHQW� DERYH� WKH� HDUQLQJV� RI� VRPHRQH� ZKR� FRPSOHWHG� VFKRRO� EXW� UHFHLYHG� QR� WHUWLDU\
HGXFDWLRQ��WR����SHU�FHQW��ZLWK�WKH�GLIIHUHQFH�VWDWLVWLFDOO\�VLJQLILFDQW�DW�WKH������SHU�FHQW
OHYHO��LH��WKH�ILQGLQJ�LV�DOPRVW�FHUWDLQO\�QRW�SURGXFHG�E\�FKDQFH���µ7KXV��WKH�UHJUHVVLRQ
DQDO\VLV�UHDFKHV�D�YHU\�VWURQJ�FRQFOXVLRQ�WKDW�WKH�UHWXUQ�WR�HGXFDWLRQ��LQ�WKH�IRUP�RI�D
GHJUHH��LQFUHDVHG�JUHDWO\�LQ�WKH�SULYDWH�VHFWRU�LQ�$XVWUDOLD�LQ�WKH�����V¶��SS�����������
>%XW�QRWH�WKH\�DUH�QRW�FRPSDULQJ�OLNH�ZLWK�OLNH�±�WKH�HDUQLQJV�RI�D�VFKRRO�OHDYHU�IHOO�LQ
UHODWLYH� WHUPV� RYHU� WKH� ����V�� DV� UHWHQWLRQ� WR� \HDU� ��� GRXEOHG� DQG� SDUWLFLSDWLRQ� LQ
WHUWLDU\� HGXFDWLRQ� H[SDQGHG�� \HDU� ��� FHDVHG� WR� FRQIHU� DGYDQWDJHV� LQ� LWVHOI�� LH�� WKH
GHQRPLQDWRU� RI� WKH� UDWLRQ� RI� GHJUHH�\HDU� ��� ZDV� VKLIWLQJ�� 7KXV� WKH\� PHDVXUH� WKH
SRVLWLRQ�UHODWLYH�WR�WKH�SHUVRQ�ZLWKRXW�HGXFDWLRQ��EXW�QRW� WR� WKH�ZRUNIRUFH�DV�D�ZKROH�
7KH� DGYDQWDJH� RI� JHWWLQJ� D� GHJUHH� UHPDLQV�� +RZHYHU�� WKH� QRWLRQ� RI� JUDGXDWHV� DV
LQFUHDVLQJO\�SULYLOHJHG�UHODWLYH�WR�WKH�ZKROH�ZRUNIRUFH�LV�QRW�HVWDEOLVKHG�@

7KH�DXWKRUV�VWDWH�WKDW�WKH�SXEOLF�VHFWRU�RXWFRPHV�FDQ�EH�GLVUHJDUGHG�EHFDXVH�RI�WKH
LQIOXHQFH�RI�QRQ�PDUNHW�IDFWRUV�VXFK�DV�WKH�$FFRUG�>WKH\�FRXOG�DOVR�KDYH�PHQWLRQHG�WKH
VKLIW� WR� D� QHR�OLEHUDO� ILVFDO� SROLF\��+RZHYHU�� QRWH� WKDW� D� ORW� RI� V\PEROLF� DQDO\VWV� DUH
HPSOR\HG� LQ� WKH� SXEOLF� VHFWRU�� UDLVLQJ� TXHVWLRQ�PDUNV� DERXW� WKH� FODLPV� LQ� UHODWLRQ� WR
5HLFK¶V�K\SRWKHVLV@��5HLFK�DOVR�DUJXHG�WKDW�WKH�HDUQLQJV�RI� WKH�SRRUO\�HGXFDWHG�ZRXOG
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GHFOLQH�EHFDXVH�RI�JOREDO�FRPSHWLWLRQ��WKH�$XVWUDOLDQ�GDWD�VKRZ�D�GHFOLQH�LQ�HDUQLQJV�LQ
UHDO�WHUPV�DOWKRXJK�LW�LV�QRW�VWDWLVWLFDOO\�VLJQLILFDQW��S�������

2IIH�� &ODXV� �������� µ7RZDUGV� D� QHZ� HTXLOLEULXP� RI� FLWL]HQV¶� ULJKWV� DQG
HFRQRPLF� UHVRXUFHV¶�� LQ� 2UJDQLVDWLRQ� IRU� (FRQRPLF� &R�RSHUDWLRQ� DQG
'HYHORSPHQW��6RFLDO�FRKHVLRQ�DQG�WKH�JOREDOLVLQJ�HFRQRP\��ZKDW�GRHV�WKH
IXWXUH�KROG"��2(&'��3DULV��SS���������

$OO�VRFLHWLHV�PXVW�DOORFDWH�KXPDQ�ODERXU�SRZHU�WR�YDOXHG��SURGXFWLYH�IXQFWLRQV��S������
µ7KH�FHQWUDOLW\�RI� WKH� ODERXU�FRQWUDFW�DV� WKH� IRXQGDWLRQ�RI�VRFLDO�RUGHU�VKRZV�VLJQV�RI
HURVLRQ��2U�UDWKHU��LW�FRQWLQXHV�WR�EH�FRXQWHG�XSRQ�DV�FHQWUDO��EXW�LW�IDLOV�WR�SHUIRUP�LWV
IXQFWLRQ�DV�WKH�FRUQHUVWRQH�RI�DOORFDWLRQ�DQG�GLVWULEXWLRQ�DQG�KHQFH��E\�LPSOLFDWLRQ��RI
VRFLDO� RUGHU¶� �S�� ����� 7KH� JURZWK� RI� SURGXFWLYLW\� RXWVWULSV� WRWDO� RXWSXW� VR� XQGHU�
HPSOR\PHQW�PXVW� LQFUHDVH��%XW� LI� SURGXFWLYLW\� JUHZ� VORZHU�� WKHUH�ZRXOG�EH� D� ORVV� RI
LQWHUQDWLRQDO� FRPSHWLWLYHQHVV� �S�� ����� )XOO� HPSOR\PHQW� LV� DFFRUGLQJO\� UHPRWH�� 0DQ\
MREV�GR�QRW�PDNH� IXOO� RU� HYHQ� JRRG�XVH�RI� WKH� VNLOOV�ZRUNHUV� DOUHDG\�SRVVHVV� �S�� ����
µ0DQ\� VWDQGDUG� IRUPV� RI� SXEOLF� DQG� SULYDWH� FRQWLQXLQJ� WUDLQLQJ�«� RIWHQ� UHDFK� WKRVH
DOUHDG\�WUDLQHG�ZKLOH�E\SDVVLQJ�WKRVH�PRVW�LQ�QHHG�RI�DQ�XSJUDGLQJ¶��S�������7UDLQLQJ�LV
D� µIX]]\� WHFKQRORJ\¶� LQ� WHUPV�RI�FDOFXODWLQJ� WKH�RXWFRPHV�RI� LQYHVWPHQW� LQ� LW�� HJ�� MRE
UHTXLUHPHQWV�VKLIW���S������� ,I�IXOO�HPSOR\PHQW�LV�QRW�UHVWRUHG��QRQ�HPSOR\PHQW�VKRXOG
EH�PDGH�µWROHUDEOH�E\�FRQWUROOLQJ�LWV�FRQVHTXHQFHV�LQ�WHUPV�RI�SUHFDULRXVQHVV¶��S������

µ*OREDOLVDWLRQ¶� LV� D� WHUP� WKDW� HPEUDFHV� DW� OHDVW� WKUHH� GLVWLQFW� SKHQRPHQD�� ���� WKH
HFRQRPLF�LQWHJUDWLRQ�RI�:HVWHUQ�(XURSH��DVVRFLDWHG�ZLWK�D�ORVV�RI�QDWLRQDO�VRYHUHLJQW\�
����WKH�ULVH�RI�(DVW�$VLDQ�HFRQRPLHV������WKH�QHZ�SUR[LPLW\�RI�(DVWHUQ�(XURSH��ZLWK�LWV
ORZ�FRVW�ODERXU��SS����������>7KLV�LV�D�YHU\�(XURFHQWULF�GLVFXVVLRQ�RI�JOREDOLVDWLRQ�@

3DSSDV��1LFN���������µ2UJDQLVDWLRQDO�LQQRYDWLRQ��VWUXFWXUDO�FKDQJH�DQG�WKH
VWDQGDUG�RI� OLYLQJ¶�� LQ�3HWHU�6KHHKDQ�DQG�*UHJ�7HJDUW� �HGV���:RUNLQJ� IRU
WKH�IXWXUH��WHFKQRORJ\�DQG�HPSOR\PHQW�LQ� WKH�JOREDO�NQRZOHGJH�HFRQRP\�
9LFWRULD�8QLYHUVLW\�3UHVV��0HOERXUQH��SS����������

'XULQJ� WKH� ����V� WKHUH� ZDV� D� VWURQJHU� SRVLWLYH� FRUUHODWLRQ� EHWZHHQ� WHFKQRORJLFDO
FKDQJH�DQG�QRQ�WHFKQRORJLFDO�LQQRYDWLRQ�LQ�PDQXIDFWXULQJ��WKDQ�LQ�VHUYLFHV��*URZWK�LQ
PXOWLSOH� IDFWRU� SURGXFWLYLW\� �0)3�� LQ� WKH� QRQ�LQIUDVWUXFWXUH� VHUYLFHV� SURYLGHV� RQO\� D
VPDOO� SDUW� RI� WRWDO�0)3� JURZWK� DOWKRXJK� WKLV� VHFWRU� FRQVWLWXWHV� DERXW� ��� SHU� FHQW� RI
*'3��S������� WKLV�FRQFOXVLRQ� LV�DPSOLILHG�E\�UHJUHVVLRQ�HTXDWLRQV�S��������%DUULHUV� WR
QRQ�WHFKQRORJLFDO� LQQRYDWLRQ� UHVWULFW� JURZWK� LQ�*'3� DQG� WKH� VWDQGDUG� RI� OLYLQJ�� 7KLV
SUREOHP�SURYLGHV�VFRSH�IRU�SXEOLF�SROLF\�LQWHUYHQWLRQ��S��������>%XW�WKH�SUREOHP�KHUH�LV
VXUHO\� SDUWO\� DW� OHDVW� RQH� RI� PHDVXUHPHQW�� )RU� H[DPSOH�� SXEOLF� VHFWRU� VHUYLFHV� DUH
UHFRUGHG�RQO\�DV�FRVWV�LQ�WKH�1DWLRQDO�$FFRXQWV��WKHUH�LV�QR�DFFRXQWLQJ�IRU�YDOXH�DGGHG�
LH��LQ�WKH�IRUP�RI�H[WHUQDOLWLHV�DEVRUEHG�LQWR�RWKHU�VHFWRUV�@�7KH�2(&'�DUJXHV�WKDW�RQH
ZHDNQHVV� RI� VHUYLFHV� LV� LQVXIILFLHQW� RUJDQLVDWLRQDO� DQG� LQVWLWXWLRQDO� UHIRUP� LQ� DQ
HQYLURQPHQW�RI�PDVVLYH�WHFKQRORJLFDO�LQQRYDWLRQ��S�������
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(YROXWLRQDU\� HFRQRPLFV� LQWHUSUHWV� EDVLF� LQQRYDWLRQV� DV� PXWDWLRQV� WKDW� FKDOOHQJH
DQG� GHYDOXH� QRW� RQO\� H[LVWLQJ� WHFKQRORJLHV� EXW� DOVR� RUJDQLVDWLRQDO� URXWLQHV� DQG
LQVWLWXWLRQV�� ,W� WDNHV� WLPH� IRU� ILUPV� WR� OHDUQ� WKH�QHZ� URXWLQHV� WKDW� GHOLYHU� UHZDUGV� LQ� D
VKLIWHG�HQYLURQPHQW��S��������3DSSDV�DUJXHV��IROORZLQJ�WKH�2(&'��WKDW�ILUPV�QHHGHG�WR
GHYHORS�JUHDWHU�NQRZ�KRZ�DQG�VNLOOV�LQ�PDQDJLQJ�FKDQJH��0RUH�DGYLFH�DQG�LQIRUPDWLRQ
VKRXOG� EH� SURYLGHG� LQ� UHODWLRQ� WR� TXDOLW\� LPSURYHPHQW�� EHQFKPDUNLQJ� HWF�� 3XEOLF
SROLFLHV� IRFXVHG�RQ� WHFKQRORJ\�GLIIXVLRQ�QHHG� WR�EH�EURDGHQHG� WR� LQFOXGH�GLIIXVLRQ�RI
VWUDWHJLF�RUJDQLVDWLRQDO��PDQDJHPHQW�DQG�ZRUNSODFH�SUDFWLFHV��S�������

3DSSDV�� 1LFN� �������� µ&KDQJHV� LQ� WKH� GHPDQG� IRU� VNLOOHG� ODERXU� LQ
$XVWUDOLD¶��LQ�3HWHU�6KHHKDQ�DQG�*UHJ�7HJDUW��HGV���:RUNLQJ�IRU�WKH�IXWXUH�
WHFKQRORJ\� DQG� HPSOR\PHQW� LQ� WKH� JOREDO� NQRZOHGJH� HFRQRP\�� 9LFWRULD
8QLYHUVLW\�3UHVV��0HOERXUQH��SS����������

%HWZHHQ������DQG������WKHUH�ZDV�D�WUHQG�LQFUHDVH�LQ�WKH�PHDQ�FRJQLWLYH�DQG�LQWHUDFWLYH
VNLOOV� RI� HPSOR\HG� SHUVRQV� LQ� $XVWUDOLD�� ZKLFK� DFFHOHUDWHG� LQ� WKH� VHFRQG� KDOI� RI� WKH
����V��ODUJHO\�DV�D�UHVXOW�RI�FKDQJH�LQ�WKH�RFFXSDWLRQDO�PL[�RI�HPSOR\HG�SHUVRQV�ZLWKLQ
LQGXVWULHV��LQWUD�LQGXVWU\�FKDQJH���,W�LV�UHYHDOHG�WKDW�WKHUH�KDV�DOVR�EHHQ�D�WUHQG�GHFOLQH
LQ� WKH� XVH� RI� PRWRU� VNLOO�� 7KLV� LV� H[SODLQHG� MRLQWO\� E\� WKH� UHDOORFDWLRQ� RI� SURGXFWLRQ
EHWZHHQ� LQGXVWULHV�ZLWK� GLIIHUHQW�PL[HV� RI� VNLOOHG� ODERXU� �LQWHU�LQGXVWU\� FKDQJH��� DQG
FKDQJH� LQ� WKH� RFFXSDWLRQDO�PL[� RI� HPSOR\HG� SHUVRQV�ZLWKLQ� LQGXVWULHV� �LQWUD�LQGXVWU\
FKDQJH���µ7KH�PHDQ�LQWHUDFWLYH�DQG�FRJQLWLYH�VNLOO�OHYHOV�LQFUHDVHG�E\����SHU�FHQW�DQG��
SHU�FHQW�UHVSHFWLYHO\�EHWZHHQ������WR�������ZKLOH� WKH�PHDQ�PRWRU�VNLOO�GHFOLQHG�E\��
SHU�FHQW¶��SS������������

0RVW�RI�WKH�LQFUHDVH�LQ�XVH�RI�FRJQLWLYH�DQG�LQWHUDFWLYH�VNLOOV�LV�H[SODLQHG�E\�LQWUD�
LQGXVWU\�FKDQJH��S��������7KH�GHFOLQH�LQ�PRWRU�VNLOO�LV�H[SODLQHG�KDOI�E\�LQWHUQ�LQGXVWU\�
KDOI� E\� LQWUD�LQGXVWU\� FKDQJH� �S�� ������5HJUHVVLRQ� DQDO\VLV� E\�3DSSDV� ILQGV� WKDW� WKHUH
DUH�VLJQLILFDQW�SRVLWLYH�FRUUHODWLRQV�EHWZHHQ�LQWUD�LQGXVWU\�FKDQJHV�LQ�WKH�XVH�RI�VNLOOHG
ODERXU��DQG�YDULRXV�LQGLFDWRUV�RI�WHFKQRORJLFDO�FKDQJH��µ&RJQLWLYH�DQG�LQWHUDFWLYH�VNLOO
FRPSOHPHQW� QHZ� WHFKQRORJ\¶� �S�� ������ &KDQJHV� LQ� GHPDQG� IRU� VNLOOHG� ODERXU� DUH
VWUHQJWKHQLQJ� UHJLRQDO� LQHTXDOLWLHV��7KH� GLVWULEXWLRQ� RI� XQHPSOR\PHQW� JURZWK� IDYRXUV
QHLJKERXUKRRGV� FKDUDFWHULVHG� E\� UHODWLYHO\� KLJK� VRFLR�HFRQRPLF� VWDWXV� DQG� KLJK
FRJQLWLYH�DQG�LQWHUDFWLYH�VNLOO��SS������������>EXW�WKLV�EHJV�WKH�TXHVWLRQ�DERXW�FDXVDOLW\@�

0RWRU� VNLOO� LQFOXGHV� SK\VLFDO� VWUHQJWK�� PDQXDO� GH[WHULW\�� PRWRU� FRRUGLQDWLRQ
�S��������7KH�DXWKRU�XVHV�WKH�86�'LFWLRQDU\�RI�2FFXSDWLRQDO�7LWOHV�WR�FODVVLI\�WKH�EURDG
$6&2�RFFXSDWLRQV�XVHG�LQ�$XVWUDOLD��DFFRUGLQJ�WR�VNLOO�FRQWHQWV��SS������������7UHQGV
LQ� RFFXSDWLRQ� VKDUH� DUH� WKXV� UHDG� DV� WUHQGV� LQ� VNLOO� UHTXLUHPHQWV� �SS�� ���������� >7KH
SUREOHP�KHUH�LV�WKDW�WKH�RFFXSDWLRQDO�FDWHJRULHV�DUH�EURDG��HJ��µRWKHU�FOHUNV¶��DQG�WKHUH
FDQ�EH�ERWK�JUHDW�LQWUD�RFFXSDWLRQDO�YDULDWLRQ��DQG�RYHUDOO�FKDQJHV�LQ�RFFXSDWLRQDO�VNLOO
FRQWHQW� RYHU� WKH� WLPH� SHULRG�� ����������@� 7KH� VKLIW� WR�PRUH� KLJKO\� HGXFDWHG�� ZKLWH�
FROODU�HPSOR\HHV�VKRZV�LWVHOI�LQ�WKH�ULVH�RI�WKH�FRJQLWLYH�DQG�LQWHUDFWLYH�FDWHJRULHV�DQG
WKH� GHFOLQH� LQ� WKH�PRWRU� VNLOOV� FDWHJRU\�� WKRXJK� WKHUH� ZDV� D� VOLJKW� UHYHUVDO� RI� WUHQGV
����������� 7KH� FKDQJHV� DUH� VLPLODU� WR� WKRVH� LQ� WKH� 86$�� WKRXJK� WKH� LQWHUDFWLYH� DQG
PRWRU�VNLOO�FKDQJHV�DUH�JUHDWHU�LQ�$XVWUDOLD��µSUHVXPDEO\�GXH�WR�UHODWLYHO\�ODUJH�GHFOLQHV
LQ�WKH�HPSOR\PHQW�VKDUHV�RI�WUDGHVSHUVRQV�DQG�IDUPHUV�LQ�$XVWUDOLD¶��SS�����������
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0RVW�RI� WKH�FKDQJH� LQ� VNLOOV�KDV�EHHQ�GULYHQ� LQ� WKH�GRPHVWLF�FRQVXPSWLRQ�VHFWRU�
QRW� WKH� H[SRUW� VHFWRU� �S�� ������ )RU� PDOH� ZRUNHUV� EHWZHHQ� ����� DQG� ������ DYHUDJH
HDUQLQJV�IRU�LQWHUDFWLYH�VNLOO�LQFUHDVHG�IDVWHU�WKDQ�HDUQLQJV� IRU�FRJQLWLYH�VNLOO��DQG�VWLOO
IDVWHU�WKDQ�HDUQLQJV�IRU�PRWRU�VNLOO��S��������>1RWH�WKDW�LQWHUDFWLYH�VNLOOV�DUH�SUH�HPLQHQW
IRU� PDQDJHUV�@� 7HFKQRORJLFDO� FKDQJH� KDV� EHHQ� D� PDMRU� GULYHU� RI� FKDQJHV� LQ� VNLOOV�
&RPPXQLFDWLRQV� DQG� FRQWURO� WHFKQRORJ\� GUDZ� KHDYLO\� RQ� FRJQLWLYH� DQG� LQWHUDFWLYH
VNLOOV��S��������+RZHYHU��QRWH�WKDW�WKH�LPSDFW�RI�WHFKQRORJLFDO�FKDQJH�LV�DPELJXRXV�

:ROII� �������DUJXHV� WKDW� WKH� QRWLRQ� RI� OHDUQLQJ�E\�GRLQJ� �$UURZ��������ZKHUHE\
H[SHULHQFH�LQ�WKH�DSSOLFDWLRQ�RI�D�QHZ�WHFKQRORJ\�LQ�WKH�SURGXFWLRQ�SURFHVV�OHDGV
WR�LQFUHDVHG�HIILFLHQFLHV�RYHU�WLPH��LPSOLHV�WKDW�WHFKQRORJLFDO�FKDQJH�VKLIWV�GHPDQG
WRZDUG�KLJKO\�VNLOOHG�ZRUNHUV�GXH�WR�WKHLU�DELOLW\�WR�OHDUQ�PRUH�TXLFNO\�WKDQ�OHVV�
VNLOOHG� RQHV� DQG� WKHUHE\� DFKLHYH� JUHDWHU� SURGXFWLYLW\� JDLQV�� )XUWKHU�� PDQ\� QHZ
WHFKQRORJLHV� SHUIRUP� UHSHWLWLYH� WDVNV� WUDGLWLRQDOO\� FDUULHG� RXW� E\� ORZ�VNLOOHG
ODERXU��$W� WKH� VDPH� WLPH�DQG� LQ�DGGLWLRQ� WR� WKLV�³XS�VNLOOLQJ´�� WKH�2(&'�������
DUJXHV�WKDW�WHFKQRORJ\�FDQ�DOVR�KDYH�D�³GHVNLOOLQJ´�HIIHFW��LQ�WKH�VHQVH�WKDW�LW�ZLOO
ORZHU�WKH�VNLOOV�UHTXLUHG�IRU�D�FHUWDLQ�WDVN��VR�WKDW�DV�QHZ�WHFKQRORJLHV�SHUIRUP�D
JUHDWHU�YDULHW\�RI� WDVNV�� WKH�ODERXU�VNLOOV�UHTXLUHG�WR�FRPSOHWH�D� MRE�DUH�UHGXFHG�
)RU�LQVWDQFH��WKH�RSHUDWRU�RI�D�QXPHULFDOO\�FRQWUROOHG�PDFKLQH�WRRO�PD\�SULPDULO\
EH�DQ�REVHUYHU��ZKHUHDV�KLV�KHU�SUHGHFHVVRU�PD\�KDYH�EHHQ�D�FUDIWVPDQ��6LPLODUO\�
WKHUH� LV� VRPH� HYLGHQFH� WKDW�PLGGOH�PDQDJHPHQW� MREV�� WUDGLWLRQDOO\� WKRXJKW� RI� DV
VNLOOHG��DUH�EHLQJ�H[WLQJXLVKHG�E\�WKH�GHYHORSPHQW�RI�µLQWHOOLJHQW¶�VRIWZDUH�DEOH�WR
SHUIRUP� PDQ\� LQIRUPDWLRQ� JDWKHULQJ� WDVNV� DQG� DQDO\VLV� LQ� DGGLWLRQ� WR� VLPSOH
FRPSXWDWLRQV��2(&'��������S�������

)LUP�VL]H�LV�QHJDWLYHO\�UHODWHG�WR�LQWHUDFWLYH�VNLOO��VXJJHVWLQJ�FXOWXUDO�RUJDQLVDWLRQDO
EDUULHUV� WR� VNLOO�XSJUDGLQJ� �S�������� ,W� DSSHDUV� WKDW�ZKHUHDV� LQIRUPDWLRQ� WHFKQRORJ\� LV
DVVRFLDWHG�ZLWK� D� GHFOLQLQJ� XVH� RI�PRWRU� VNLOOV�� WKLV� LV� OHVV� WUXH� RI� RWKHU� WHFKQRORJLHV
�S�������� µ2YHUDOO�� WKH�HPSOR\PHQW�DQG� HDUQLQJV�SURVSHFWV�RI�$XVWUDOLDQ�ZRUNHUV�ZKR
GR�QRW�SRVVHVV�D�KLJK�OHYHO�RI�FRJQLWLYH�RU�LQWHUDFWLYH�VNLOO�GR�QRW�DSSHDU�YHU\�SRVLWLYH¶
�S�������

3DSSDV��1LFN�DQG�6KHHKDQ��3HWHU���������µ7KH�QHZ�PDQXIDFWXULQJ��OLQNDJHV
EHWZHHQ� SURGXFWLRQ� DQG� VHUYLFH� DFWLYLWLHV¶�� LQ� 3HWHU� 6KHHKDQ� DQG� *UHJ
7HJDUW� �HGV���:RUNLQJ� IRU� WKH� IXWXUH�� WHFKQRORJ\� DQG� HPSOR\PHQW� LQ� WKH
JOREDO� NQRZOHGJH� HFRQRP\�� 9LFWRULD� 8QLYHUVLW\� 3UHVV�� 0HOERXUQH�
SS����������

7KH� DXWKRUV� DUJXH� WKDW� ZKLOH� WKH� GLVFXVVLRQ� RI� VWUXFWXUDO� FKDQJH� WHQGV� WR� DVVXPH� D
VLPSOH�GLVSODFHPHQW�RI�PDQXIDFWXULQJ�E\�VHUYLFHV��WKH�UHDOLW\�LV�PRUH�FRPSOH[�

$FWLYLWLHV� UHODWHG� WR� WKH�FUHDWLRQ�� SURGXFWLRQ�DQG�GLVWULEXWLRQ�RI� JRRGV� VWLOO� OLH� DW
WKH�KHDUW�RI�DGYDQFHG�HFRQRPLHV��0DQ\�VHUYLFH�VHFWRU�ILUPV�DUH�WRWDOO\�IRFXVHG�RQ
SURYLGLQJ� VHUYLFHV� WR� PDQXIDFWXULQJ� ILUPV�� RU� WR� ILUPV� SURGXFLQJ� RWKHU� W\SHV� RI
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JRRGV�� ,QGHHG��DQ� LQWHJUDWHG�PDQXIDFWXULQJ�VHUYLFHV�VHFWRU�±� LQWHJUDWLQJ� WKH�YDVW
UDQJH� RI� VHUYLFHV� QRZ� UHTXLUHG� WR� GHYHORS�� SURGXFH�� PDUNHW� DQG� GLVWULEXWH
LQGXVWULDO� JRRGV� DQG� VHUYLFHV� RQ� D� JOREDO� EDVLV� ±� LV� WKH�PRVW� G\QDPLF� VHFWRU� RI
PDQ\�HFRQRPLHV�

7KH�NH\�IRFXV�VKRXOG�EH�RQ�FOXVWHUV�RI�SURGXFWLRQ�DQG�VHUYLFHV�DFWLYLWLHV��ZKLFK�DUH
MRLQWO\�FRPSHWLWLYH�RQ�D�ZRUOG�VFDOH��S�������

,Q� $XVWUDOLD� RYHU� ��� SHU� FHQW� RI� LQSXWV� WR� HODERUDWHO\� WUDQVIRUPHG� PDQXIDFWXUHV
�(70V��IURP�RWKHU�LQGXVWULHV�ZHUH�IURP�WKH�VHUYLFH�VHFWRU�� ,Q�������DERXW����SHU�FHQW
RI� HPSOR\PHQW� LQ� PDQXIDFWXULQJ� ZDV� LQ� VHUYLFH� RFFXSDWLRQV� �S�� ����� VXFK� DV
DFFRXQWLQJ�� VFKHGXOLQJ�� GHVLJQ�� TXDOLW\� FRQWURO�� SODQQLQJ�� PDUNHWLQJ�� 5	'� >DQG
WUDLQLQJ@� �S�� ������ +RQJ� .RQJ� H[HPSOLILHV� WKLV� GXDO� VHFWRU� FOXVWHULQJ� VWUDWHJ\�� ,WV
SURVSHULW\� LV� VWLOO� ODUJHO\� GULYHQ� E\� PDQXIDFWXULQJ� DOWKRXJK� WKRVH� SODQWV� DUH� ODUJHO\
UHORFDWHG� WR� &KLQD�� 7KH� NH\� DVVRFLDWHG� VHUYLFHV� ±� GLVWULEXWLRQ�� PDWHULDOV� VRXUFLQJ�
WHVWLQJ��PDUNHWLQJ��GHVLJQ��5	'��WUDQVSRUW��WUDGH�ILQDQFH�DQG�KHDGTXDUWHUV�±�UHPDLQ�LQ
+RQJ�.RQJ��S�������

:LWKLQ�PDQXIDFWXULQJ� LQ�$XVWUDOLD� WKHUH�KDV�EHHQ�D�SURQRXQFHG�VKLIW� LQ� IDYRXU�RI
VHUYLFH� RFFXSDWLRQV�� HVSHFLDOO\� KLJKO\� VNLOOHG� SURIHVVLRQDO� VHUYLFHV�� %HWZHHQ� $XJXVW
����� DQG� 0D\� ������ PDQDJHULDO� DQG� SURIHVVLRQDO� VWDII� MXPSHG� ����� SHU� FHQW�� RWKHU
ZKLWH�FROODU�VWDII� LQFUHDVHG�����SHU�FHQW��ZKLOH� WKHUH�ZDV�D� IDOO�RI������SHU�FHQW� LQ� WKH
QXPEHU�RI�SURGXFWLRQ� SHUVRQQHO� �S�� ������7KH� SURSRUWLRQ� RI� DOO�PDQXIDFWXULQJ� ODERXU
ZKR� ZHUH� SURGXFWLRQ� SHUVRQQHO� IHOO� IURP� ����� WR� ����� SHU� FHQW� �S�� ������ 1RWH� WKDW
HPSOR\PHQW� LQ�SDUD�SURIHVVLRQDO� RFFXSDWLRQV� DQG� VDOHV� LQFUHDVHG�SDUWLFXODUO\� VKDUSO\�
ZKLOH�SODQW�DQG�PDFKLQH�RSHUDWRUV�DQG�WUDGHVSHRSOH�GHFOLQHG�FRQVLGHUDEO\��7KLV�OHG�WR�D
GH�VNLOOLQJ�RI�SURGXFWLRQ�SHUVRQQHO�RYHUDOO��IRU�WKHUH�ZDV�OLWWOH�FKDQJH�LQ�WKH�QXPEHU�RI
ODERXUHUV� �S�� ����� 7DEOH� ������ 7KH� WUHQG� WR� VHUYLFH� RFFXSDWLRQV� LQ�PDQXIDFWXULQJ� KDV
RFFXUUHG�GHVSLWH�WKH�WUHQG�WR�RXWVRXUFLQJ�RI�PDQ\�DFWLYLWLHV��7RJHWKHU�ZLWK�WKH�WUHQG�WR
SXUFKDVH�RI� VHUYLFHV� LQSXWV�� WKH�RFFXSDWLRQDO� VKLIW�ZLWKLQ�PDQXIDFWXULQJ� GHPRQVWUDWHV
WKH�LQWHUOLQNLQJ�RI�VHUYLFHV�DQG�PDQXIDFWXULQJ�SURGXFWLRQ��S�������

2FFXSDWLRQDO�GLVWULEXWLRQ�RI�PDQXIDFWXULQJ�HPSOR\PHQW��$XVWUDOLD�����������

$XJXVW����� 0D\����� 3HUFHQW�FKDQJH
7KRXVDQGV 7KRXVDQGV �

0DQDJHULDO�DQG�SURIHVVLRQDO ����� ����� ����
0DQDJHUV�DQG�DGPLQLVWUDWRUV ���� ���� ����
3URIHVVLRQDOV ���� ���� ����
3DUD�SURIHVVLRQDOV ���� ���� ����
2WKHU�ZKLWH�FROODU ����� ����� ���
&OHUNV ����� ����� ���
6DOHV�DQG�SURIHVVLRQDO�VHUYLFH ���� ���� ����
3URGXFWLRQ�SHUVRQQHO ����� ����� ������
7UDGHVSHUVRQV ����� ����� ������
3ODQW�	�PDFKLQH�RSHUDWRUV�DQG�GULYHUV ����� ����� ������
/DERXUHUV�DQG�UHODWHG�ZRUNHUV ����� ����� ���
$OO�PDQXIDFWXULQJ ������ ������ ������
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7UHQGV�LQ�WKH�86$�ZHUH�VLPLODU�EXW�QRW�LGHQWLFDO��7KHUH�ZDV�VLJQLILFDQW�JURZWK�LQ
WKH� QXPEHU� RI� PDQDJHUV� DQG� DGPLQLVWUDWRUV� LQ� $PHULFDQ� PDQXIDFWXULQJ� ��������
7UDGHVSHUVRQV�GHFOLQHG�VKDUSO\�WKHUH��+RZHYHU��SDUD�SURIHVVLRQDOV�DQG�WKH�ZKROH�µRWKHU
ZKLWH�FROODU¶�GHFOLQHG�VKDUSO\�DOVR��FRQWUDU\�WR�WKH�$XVWUDOLDQ�WUHQG��S�������

0DQXIDFWXULQJ�VWLOO�GRPLQDWHV�5	'�LQ�$XVWUDOLD�� ,Q����������5	'� LQ� WKDW� VHFWRU
ZDV���������PLOOLRQ�RXW�RI���������PLOOLRQ�WRWDO�5	'�H[SHQGLWXUH��SS�����������

3DUN�� .L� 6HRQJ� �������� µ$� WKHRU\� RI� RQ�WKH�MRE� OHDUQLQJ¶�� ,QWHUQDWLRQDO
(FRQRPLF�5HYLHZ����������SS��������

7KH� DUWLFOH� DQDO\VHV� RQ�WKH�MRE� OHDUQLQJ� LQ� WHUPV� RI� WKH� PHQWRULQJ� RI� LQH[SHULHQFHG
ZRUNHUV�� 7KLV� DVSHFW� RI� KXPDQ� FDSLWDO� IRUPDWLRQ� LV� OLWWOH� GLVFXVVHG� LQ� WKH� OLWHUDWXUH�
-XQLRU�ZRUNHUV�OHDUQ�IURP�VHQLRU�ZRUNHUV��7KH�ZRUNHU¶V�HDUQLQJV�DUH�HTXDO�WR�WKH�YDOXH
RI�KLV�PDUJLQDO�SURGXFW�PLQXV� WXLWLRQ�SD\PHQWV� WR�VHQLRU�ZRUNHUV�� µ7KH�ILUP�H[LVWV� WR
SURYLGH�D�PDUNHWSODFH�IRU�ZRUNHUV�WR�EX\�DQG�VHOO�OHDUQLQJ¶��>,Q�SUDFWLFH�VXFK�WXLWLRQ�LV
RIWHQ�QRW�SDLG�DQG�WKH�FRVWV�DUH�ERUQH�HLWKHU�E\�WKH�HPSOR\HU�GHIDFWR�±�WKURXJK�GHFOLQH
LQ� WKH�SURGXFWLYLW\�RI�ERWK�ZRUNHUV� GXULQJ� WKH� OHDUQLQJ� SURFHVV� ±� RU� E\� ERWK�ZRUNHUV
WKURXJK�WKH�ORVV�RI�HDUQLQJ�WLPH��LQ�ZKLFK�FDVH�WKH�ODUJHU�FRVW�LQ�DEVROXWH�WHUPV�LV�ERUQH
E\�WKH�VHQLRU�ZRUNHU�@�3DUN�GHYHORSV�DQ�HFRQRPHWULF�PRGHO�DQG�DSSOLHV�LW�WR�WKH�.RUHDQ
PDQXIDFWXULQJ� LQGXVWU\��6KH� ILQGV� WKDW� WKH� HDUQLQJV� RI� DQ� LQH[SHULHQFHG�ZRUNHU� LQ� DQ
XQXVXDOO\�ODUJH�FRKRUW�ZLOO�EH�KLJKHU�WKDQ�QRUPDO�

3DUN�� 5REHUW�� (UZLQ�� 3HWHU� -�� DQG� .QDSS�� .DUO� �������� µ7HDPV� LQ
$XVWUDOLD¶V�DXWRPRWLYH�LQGXVWU\��FKDUDFWHULVWLFV�DQG�IXWXUH�FKDOOHQJHV¶��7KH
,QWHUQDWLRQDO�-RXUQDO�RI�+XPDQ�5HVRXUFH�0DQDJHPHQW���������SS����������

,Q� WKH� ����V� WKH� $XVWUDOLDQ� DXWRPRWLYH� LQGXVWU\� KDV� IRFXVHG� RQ� GHYHORSLQJ� D� PRUH
IOH[LEOH�DQG� WHDP�EDVHG�DSSURDFK��7KH�DXWKRUV�H[DPLQH� WKH� UHVXOWV�RI� LQGXVWU\� UHIRUP
WKURXJK�D�VWXG\�RI�$XVWUDOLD¶V�IRXU�FDU�PDNHUV�DQG�WKHLU�ODUJHVW�FRPSRQHQW�VXSSOLHUV�

7KHUH�DUH�PDQ\�GLIIHUHQW�IRUPV�RI�ZRUN�WHDPV�LQ�WKH�LQGXVWU\��IURP�VHOI�PDQDJHG
DQG� VHOI�GLUHFWHG� WHDPV� �HJ��9ROYR� DQG� 6DDE��� WR� VHPL�DXWRQRPRXV� RU� GLUHFWHG� WHDPV
�7R\RWD�DQG�WKH�OHDQ�SURGXFWLRQ�V\VWHPV�RI�WKH�-DSDQHVH�LQGXVWU\���DQG�WUDGLWLRQDO�ZRUN
JURXSV��2II�OLQH� VWUXFWXUHV� LQFOXGH�TXDOLW\� FLUFOHV�� SUREOHP�VROYLQJ� WHDPV�� DQG� SURMHFW
WHDPV��7KH�IRVWHULQJ�RI�WHDPV�UHTXLUHV�DPRQJ�RWKHU�WKLQJV�µWHDP�GHYHORSPHQW�WUDLQLQJ¶�
DQG� UHZDUG� VWUXFWXUHV� WKDW� PRGLI\� FRPSHWLWLRQ� EHWZHHQ� WHDP� PHPEHUV�� YDORULVLQJ
FROODERUDWLRQ� LQVWHDG� �S�� ������ 6LJQLILFDQWO\�� ��� SHU� FHQW� RI� WKH� FRPSDQLHV� VXUYH\HG
UHTXLUHG� VHOI�PDQDJHG� ZRUN� WHDPV� ZLWK� ��� SHU� FHQW� UHTXLULQJ� VHPL�DXWRQRPRXV
µGLUHFWHG¶� ZRUN� WHDPV�� KRZHYHU�� LQ� WKH� RXWFRPH�� ZKDW� GHYHORSHG� ZDV� GLUHFWHG� ZRUN
WHDPV�LQ����SHU�FHQW�RI�FDVHV��ZLWK�RQO\����SHU�FHQW�VHOI�PDQDJHG�WHDPV��S��������7KH
DXWKRUV�VXJJHVW�WKDW�OHDQ�SURGXFWLRQ�UHTXLUHV�D�KLJK�OHYHO�RI�H[WHUQDO�FRRUGLQDWLRQ�DQG�LV
QRW�UHDOO\�VXLWHG�WR�VHOI�PDQDJLQJ�WHDPV��S�������

,Q�PRVW�FDVHV��UHVSRQVLELOLW\�IRU�WUDLQLQJ�ZDV�QRW�GHOHJDWHG�WR�WHDPV��,Q�D�PLQRULW\
RI�FDVHV�LW�ZDV�VKDUHG�EHWZHHQ�WHDP�DQG�PDQDJHPHQW�����SHU�FHQW��RU�PDQDJHG�E\�WKH
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WHDPV�WKHPVHOYHV�����SHU�FHQW���)XQFWLRQV�PRUH�OLNHO\�WR�EH�GHFHQWUDOLVHG�LQFOXGHG�GDLO\
SURGXFWLRQ� WDVNLQJ�� GD\� WR� GD\� TXDOLW\� FRQWURO�� MRE� URWDWLRQ�� PDQDJLQJ� XQSODQQHG
DEVHQFHV�DQG�FRPPXQLFDWLQJ�ZLWK�RWKHU�WHDPV��µ7HDP�GHYHORSPHQW�WUDLQLQJ¶�FHQWUHG�RQ
SUREOHP�VROYLQJ� VNLOOV�� µWHFKQLFDO� PXOWL�VNLOOLQJ¶�� FRPPXQLFDWLRQ� VNLOOV� DQG� 7RWDO
4XDOLW\�0DQDJHPHQW�WRROV�DQG�WHFKQLTXHV��S�������

$W�WKH�RUJDQLVDWLRQDO�OHYHO�WKH�PDLQ�EHQHILWV�RI�WKH�FKDQJHV�LQ�SURGXFWLRQ�ZHUH�LQ
UHODWLRQ�WR�TXDOLW\��SURGXFWLYLW\�DQG�WLPHOLQHVV��7KH�RXWFRPH�IRU�HPSOR\HH�DWWLWXGHV�DQG
EHKDYLRXUV�ZHUH�SRVLWLYH�EXW�OHVV�ZLGHVSUHDG��7KLV�RXWFRPH�WHQGV�WR�FRQILUP�FULWLFLVPV
HOVHZKHUH�LQ�WKH�OLWHUDWXUH�RI�ZRUN�WHDPV�LQ�OHDQ�PDQXIDFWXULQJ�DV�SURGXFLQJ�LQFUHDVHG
MRE�SUHVVXUH�LQFOXGLQJ�WHDP�SHHU�SUHVVXUH��GHFUHDVLQJ�ZRUN�VDWLVIDFWLRQ��S�������

3DWHO��3DUL���������µ/RFDOLVHG�SURGXFWLRQ�RI�WHFKQRORJ\�IRU�JOREDO�PDUNHWV¶�
&DPEULGJH�-RXUQDO�RI�(FRQRPLFV������SS����������

3DWHO� XVHV� DQ� HPSLULFDO� VWXG\� RI� 86� SDWHQWLQJ� DFWLYLW\� WR� PHDVXUH� WKH� GHJUHH� RI
JOREDOLVDWLRQ� RI� QHZ� WHFKQRORJLHV�� 'DWD� RQ� WKH� 86� SDWHQWLQJ� DFWLYLWLHV� RI� ���� ILUPV
EDVHG�LQ����FRXQWULHV�DUH�H[DPLQHG��+H�ILQGV�WKDW�PXFK�RI�WKH�OLWHUDWXUH�KDV�H[DJJHUDWHG
WKH� WUHQG� WR� JOREDOLVDWLRQ� RI� QHZ� WHFKQRORJLHV� LQ� WKH� ����V�� HJ�� FODLPV� WKDW
PXOWLQDWLRQDOV�DV�D�ZKROH�DUH�JOREDOLVLQJ�WKHLU�SURGXFWLRQ�RI�WHFKQRORJLHV��0RVW�RI�WKH
LQWHUQDWLRQDOO\�ORFDWHG�SURGXFWLRQ�RI� WHFKQRORJ\��LQWHUQDWLRQDO� LQ�UHODWLRQ�WR� WKH�SDUHQW
FRPSDQ\�� LV� IRFXVHG� RQ� WKH� DGDSWDWLRQ� RI� SDUHQW� WHFKQRORJLHV� WR� VSHFLILF� QDWLRQDO
PDUNHWV�� 0HGLXP� UDWKHU� WKDQ� KLJK�WHFKQRORJ\� LQGXVWULHV� DUH� LQYROYHG�� 7KH
RYHUZKHOPLQJ�PDMRULW\� RI� WHFKQRORJ\� SURGXFWLRQ� UHPDLQV� FORVH� WR� KRPH� EDVH� DQG� LV
DIIHFWHG� E\� ORFDO� IDFWRUV� LQFOXGLQJ� WKH� HGXFDWLRQ�� WUDLQLQJ� DQG� UHVHDUFK� V\VWHPV�� 7KH
QDWLRQDO� FRQWH[W� UHPDLQV� VWURQJ� LQ� JHQHUDWLQJ� FRPSDUDWLYH� DGYDQWDJH�� µ+RPH� FRXQWU\
FRQGLWLRQV�KDYH�D�PDMRU�LPSDFW�RQ�WKH�OHYHOV�DQG�WUHQGV�RI�WKH�WHFKQRORJLFDO�DFWLYLWLHV�RI
QDWLRQDOO\�EDVHG�ODUJH�ILUPV¶��S�������

7KH�SURFHVV�RI�LQWHUQDWLRQDOLVDWLRQ�RI�WHFKQRORJ\�LV�LQIOXHQFHG�PRUH�E\�WKH�QHHG�WR
DGDSW� SURGXFWV� IRU� PDUNHW� FRQGLWLRQV� LQ� WKH� KRVW� FRXQWU\� WKDQ� E\� VXSSO\�VLGH
UHDVRQV� FRQFHUQHG� ZLWK� H[SORLWLQJ� WKH� VFLHQFH� DQG� WHFKQRORJ\� EDVH� RI� WKH� KRVW
FRXQWU\��S�������

7KUHH�GLIIHUHQW�PHDQLQJV�RI� WKH� JOREDOLVDWLRQ� RI� WHFKQRORJ\� �µWHFKQR�JOREDOLVP¶��
���� WKH�JOREDO�H[SORLWDWLRQ�RI� WHFKQRORJ\�� ���� WKH�JOREDO�SURGXFWLRQ�RI� WHFKQRORJ\�� ���
JOREDO� WHFKQRORJLFDO� FROODERUDWLRQ� �S�� ������ 7KHUH� LV� QR� GRXEW� ILUPV� DUH� LQFUHDVLQJO\
H[SORLWLQJ� WKHLU� WHFKQRORJLHV� RQ� D� JOREDO� VFDOH�� LH�� WKH� ILUVW� IRUP� RI� JOREDOLVDWLRQ� LV
KDSSHQLQJ��7KH�GHEDWH�LV�DERXW�����DQG������>7KXV�ZH�KDYH�JOREDOLVDWLRQ�RI�PDUNHWV�EXW
QRW�JOREDOLVDWLRQ�RI�SURGXFWLRQ��1%��WKLV�LV�D�PRVW� LPSRUWDQW�SRLQW�@�5H��FROODERUDWLRQ�
RYHU� ��� SHU� FHQW� RI� DOO� DJUHHPHQWV� LQ� WKH� ����V� ZHUH� EHWZHHQ� ILUPV� LQ� WKH� µWULDG¶
FRXQWULHV� �S�� ������ %HWZHHQ� ��������� DQG� ��������� WKHUH� ZDV� D� VOLJKW� ULVH� LQ� WKH
SURSRUWLRQ� RI� 86� ILUPV� SDWHQWLQJ� RXWVLGH� WKH� 86� ±� IURP� ���� WR� ���� SHU� FHQW� ±� EXW
SUDFWLFDOO\�QR�FKDQJH� LQ� WKH�SURSRUWLRQ�RI�5	'�DFWLYLW\�FRQGXFWHG�RXWVLGH� WKH�86� �S�
������ )LUPV� IURP� DOO� FRXQWULHV� H[FHSW� &DQDGD� LQWURGXFHG� WKH� SURSRUWLRQ� H[HFXWHG
RXWVLGH�WKH�KRPH�FRXQWU\�LQ�WKH�VHFRQG�KDOI�RI�WKH�����V��EXW�WKLV�LV�VWLOO�VPDOO��S�������
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ZLWK� WKH� PDLQ� ]RQH� RI� LQFUHDVHG� LQWHUQDWLRQDO� ORFDWLRQ� EHLQJ� (XURSH� >1%�� UHIOHFWV
(XURSHDQLVDWLRQ@��7KH�8.�ILUPV�DUH�WKH�PRVW�OLNHO\�WR�SDWHQW�DEURDG�EXW�PRUH�WKDQ�KDOI
RI� WKHLU� LQWHUQDWLRQDO� SDWHQWLQJ� LV� DFFRXQWHG� IRU� E\�PHUJHU� DFWLYLW\�� DQG�PRVW� RI� WKHLU
LQWHUQDWLRQDO� DFWLYLW\� LV� LQ� WKH�86� �SS�� ���������� -DSDQHVH� ILUPV� DUH� YHU\� XQOLNHO\� WR
SURGXFH� SDWHQWV� IURP� RXWVLGH� -DSDQ� DQG� IHZ� IRUHLJQ� ILUPV� GHYHORS� SDWHQWV� LQ� -DSDQ�
µ2QO\�%HOJLDQ�DQG�'XWFK�ILUPV�H[HFXWHG�PRUH�RI� WKHLU� WHFKQRORJLFDO�DFWLYLWLHV�RXWVLGH
WKHLU� KRPH� FRXQWU\� WKDQ�ZLWKLQ¶� �S�� ������7KH�PRVW� LQWHUQDWLRQDOLVHG� ILUPV� µDUH� WKRVH
ZLWK� WKHLU� SULQFLSDO� DFWLYLWLHV� LQ� GULQN� DQG� WREDFFR�� IRRG�� EXLOGLQJ� PDWHULDOV�� RWKHU
WUDQVSRUW��SKDUPDFHXWLFDOV��DQG�PLQLQJ�DQG�SHWUROHXP¶��SS�����������

:KDW� LV�RI� LQWHUHVW� LV� WKDW��ZLWK�RQH�H[FHSWLRQ� �SKDUPDFHXWLFDOV�� WKHVH�DUH�QRW� WKH
µKLJK�WHFK¶� SURGXFW� JURXSV� RU� RQHV� ZKLFK� DUH� QRUPDOO\� DVVRFLDWHG�ZLWK� KDYLQJ� D
µZRUOG� PDQGDWH¶� �DXWRPRELOHV� DQG� FRPSXWHUV��� ,Q� IDFW� WKH\� DUH� SUHFLVHO\� WKH
SURGXFW�JURXSV�ZKHUH�DGDSWLYH�5	'� IRU� WKH�SXUSRVHV�RI� VHUYLQJ� ORFDO�PDUNHWV� LV
LPSRUWDQW�� 7HFKQRORJLFDO� DFWLYLWLHV� IRU� VXFK� ORFDOLVHG� DGDSWDWLRQ� RFFXU� GXH� WR
GLIIHUHQFHV�LQ�FRQVXPHU�WDVWHV��IRRG��GULQN�DQG�WREDFFR���GLIIHUHQFHV�LQ�JRYHUQPHQW
UHJXODWLRQV��EXLOGLQJ�PDWHULDOV�DQG�SKDUPDFHXWLFDOV���DQG�LQ�RUGHU�WR�H[SORLW�ORFDO
QDWXUDO�UHVRXUFHV��IRRG��PLQLQJ�DQG�SHWUROHXP���,QGHHG��WKH�HYLGHQFH�KHUH�VXJJHVWV
WKDW�ILUPV�LQYROYHG�LQ�WKH�SURGXFW�JURXSV�ZLWK�KLJKHU�WKDQ�DYHUDJH�5	'�LQWHQVLW\�±
FRPSXWHUV�� DLUFUDIW�� LQVWUXPHQWV� DQG� HOHFWULFDO� HTXLSPHQW� ±� DUH� EHORZ� DYHUDJH� LQ
WHUPV�RI�WKH�LQWHUQDWLRQDOLVDWLRQ�RI�WKHLU�WHFKQRORJLFDO�DFWLYLWLHV��2QH�UHDVRQ�IRU�WKLV
FRXOG�EH�WKDW�LQ�WKHVH�µKLJK�WHFK¶�SURGXFWV��OLQNV�EHWZHHQ�5	'�DQG�GHVLJQ��RQ�WKH
RQH�KDQG��DQG�SURGXFWLRQ��RQ�WKH�RWKHU��DUH�SDUWLFXODUO\�LPSRUWDQW�LQ�WKH�ODXQFKLQJ
RI�PDMRU�QHZ�SURGXFWV�DQG�EHQHILW�IURP�JHRJUDSKLFDO�SUR[LPLW\��S�������

7KH�HYLGHQFH�SUHVHQWHG�KHUH�LV�DOVR�FRQVLVWHQW�ZLWK�WKH�HDUO\�DQDO\VHV�RI�9HUQRQ
�������DQG�3RUWHU���������DQG�WKH�PRUH�UHFHQW�OLWHUDWXUH�RQ�WKH�µQDWLRQDO�V\VWHPV
RI� LQQRYDWLRQ¶� �/XQGYDOO� ����� DQG� 1HOVRQ� ������� LQ� WKDW�� IDU� IURP� EHLQJ
LUUHOHYDQW��ZKDW�KDSSHQV�LQ�KRPH�FRXQWULHV�LV�VWLOO�YHU\�LPSRUWDQW�LQ�WKH�FUHDWLRQ
RI�JOREDO� WHFKQRORJLFDO�DGYDQWDJH� IRU� ILUPV��7KXV� IRU�SROLF\�DQDO\VLV� LW�EHFRPHV
LPSRUWDQW� WR� XQGHUVWDQG� WKH� QDWXUH� RI� WKH� FRXQWU\�VSHFLILF� IDFWRUV� WKDW� KDYH� DQ
LQIOXHQFH�LQ�FUHDWLQJ�QDWLRQDO�WHFKQRORJLFDO�DGYDQWDJH��LQFOXGLQJ�WKH�FRPSHWLWLYH
FOLPDWH�� WKH� ILQDQFLDO� V\VWHP�� DQG� HGXFDWLRQ�� WUDLQLQJ� DQG� EDVLF� UHVHDUFK
LQVWLWXWLRQV��S�������

+H�VSHFXODWHV�DERXW�ZK\�µILUPV�LQYROYHG�LQ�SURGXFLQJ�IRU�D�ZRUOG�PDUNHW�PD\�NHHS
PRVW� RI� WKHLU� WHFKQRORJ\� SURGXFWLRQ� FORVH� WR� KRPH� EDVH¶�� 7ZR� IDFWRUV� UHODWHG� WR� WKH
µODXQFKLQJ� RI� PDMRU� LQQRYDWLRQV¶� PD\� KHOS� H[SODLQ� WKH� UHDVRQV� IRU� JHRJUDSKLF
FRQFHQWUDWLRQ�� µWKH� LQYROYHPHQW� RI� LQSXWV� RI� NQRZOHGJH� DQG� LQIRUPDWLRQ� WKDW� DUH
HVVHQWLDOO\� ³SHUVRQ�HPERGLHG´�� DQG� D� KLJK� GHJUHH� RI� XQFHUWDLQW\� VXUURXQGLQJ� RXWSXWV�
%RWK�RI� WKHVH�DUH�EHVW�KDQGOHG� WKURXJK� LQWHQVH�DQG� IUHTXHQW�SHUVRQDO�FRPPXQLFDWLRQV
DQG�UDSLG�GHFLVLRQ�PDNLQJ��LH��WKURXJK�JHRJUDSKLF�FRQFHQWUDWLRQ¶��S�������

7KXV� LW� PD\� EH� PRVW� HIILFLHQW� IRU� ILUPV� WR� FRQFHQWUDWH� WKH� FRUH� RI� WKHLU
WHFKQRORJLFDO�DFWLYLWLHV� LQ� WKH�KRPH�EDVH�ZLWK� LQWHUQDWLRQDO� µOLVWHQLQJ�SRVWV¶�DQG
VPDOO�IRUHLJQ�ODERUDWRULHV�IRU�DGDSWLYH�5	'��S�������
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>1RWH� WKH� LPSRUWDQFH�RI� WUXVW� UHODWLRQV� LQ�5	'�LQQRYDWLRQ�PDQDJHPHQW� V\QHUJLHV
DPRQJ� SHRSOH�ZKR� VKDUH� D� FRPPRQ� SURIHVVLRQDO� ZRUOG�� &RQWUDVW� WKLV� ZLWK� H[SORLWHG
ZRUNHUV� LQ� RII�VKRUH� IDFWRULHV�� WKH� IXUWKHU� DZD\� IURP� PDQDJHPHQW� WKH� EHWWHU�
H[SORLWDWLRQ�DW�D�GLVWDQFH� LV� HDVLHU��(�PDLO� DQG� HOHFWURQLF�GDWD� WUDQVIHU�PLJKW� IDFLOLWDWH
WKH� JURZLQJ� LQYROYHPHQW� RI� RII�VKRUH� 5	'� DQG� SURGXFW� GHYHORSHU� ZRUNHUV�� 7KLV�
KRZHYHU��ZRXOG�SUREDEO\�VKRZ�XS�LQ�WKH�VWDWLVWLFV�DV�D�KRPH�FRXQWU\�SDWHQW��DQG�LV� LQ
DQ\�FDVH�FRQVLVWHQW�ZLWK�WKH�PRGHO�RI�LQQRYDWLRQ�FRUH�OLQNHG�WR�VPDOO�RXWO\LQJ�VWDWLRQV�@

3HOORQL��$OHVVDQGUD���������µ3XEOLF�ILQDQFLQJ�RI�HGXFDWLRQ�DQG�UHVHDUFK�LQ�D
PRGHO�RI�HQGRJHQRXV�JURZWK¶��/DERXU����������SS����������

3HOORQL� SURSRVHV� D� WZR� IDFWRU� HQGRJHQRXV� JURZWK� PRGHO� LQ� ZKLFK� WKH� JRYHUQPHQW
LQWHUYHQHV� LQ� WKH� HFRQRP\� E\� ILQDQFLQJ� UHVHDUFK� DQG�RU� HGXFDWLRQ�� DQG� WHFKQRORJ\� LQ
SXEOLF� SURGXFWLRQ� PD\� YDU\� IURP� WKDW� LQ� SULYDWH� SURGXFWLRQ�� 7KH� LPSOLFDWLRQV� IRU
WD[DWLRQ�SROLF\�DUH�WUDFHG��LW�LV�DUJXHG�WKDW�3DUHWR�RSWLPDOLW\�FDQ�EH�DFKLHYHG�E\�PHDQV
RI�D�FRQVXPSWLRQ�WD[�LQ�D�GHFHQWUDOLVHG�VHWWLQJ��EXW�QRW�E\�PHDQV�RI�LQFRPH�WD[��S�������
(GXFDWLRQ� LV�PRGHOOHG� DV� D� SXEOLF� QRW� SULYDWH� FRQFHUQ�� µZKLFK� LV� JHQHUDOO\� FRQVLVWHQW
ZLWK� WKH� IDFWV¶�� .QRZOHGJH� LV� EHVW� IRVWHUHG� E\� WUHDWLQJ� LW� DV� D� SXEOLF� JRRG� ZLWK� D
FRPSHWLWLYH�SULFH�RI�]HUR���S��������7KH�SRVLWLRQ�LV�IXUWKHU�H[SODLQHG�LQ�IRRWQRWHV��3XEOLF
JRRGV�DUH�QRQULYDOURXV�DQG�QRQH[FOXGDEOH�

$Q�LQSXW� LQ�D�SURGXFWLRQ�SURFHVV�FDQ�EH�GHILQHG�DV�QRQULYDOURXV� LI� LWV�XVH� LQ�RQH
DFWLYLW\� GRHV� QRW� UHGXFH� WKH� DPRXQW� DYDLODEOH� IRU� RWKHU� DFWLYLWLHV�� $� JRRG� LV
QRQH[FOXGDEOH�LI�SHRSOH�FDQQRW�EH�SUHYHQWHG�IURP�XVLQJ�LW��%RWK�EDVLF�VFLHQFH�DQG
DSSOLHG�VFLHQFH�DUH�QRQULYDOURXV��3\WKDJRUDV¶�WKHRUHP�DV�ZHOO�DV�D�PHWDOOXUJLFDO
IRUPXOD�RU�D�FKLS�GHVLJQ��RQFH�GLVFRYHUHG��FDQ�EH�XVHG�DW� ]HUR�PDUJLQDO� FRVW� E\
DQ\RQH�� ,Q� DQ� HFRQRP\� LQ� ZKLFK� WHFKQLFDO� LGHDV� DUH� FRPPRGLWLHV�� WKH� EDVLF
SUHPLVHV� RI� FODVVLFDO� ZHOIDUH� HFRQRPLFV� DUH� YLRODWHG� DQG� WKH� RSWLPDOLW\� RI� WKH
FRPSHWLWLYH�PHFKDQLVPV�LV�QRW�DVVXUHG��S�������

>6KH� QRWHV� WKDW� WKLV� KDV� EHHQ� IXUWKHU� H[SORUHG� LQ� 3�� 5RPHU� �������� µ&DSLWDO
DFFXPXODWLRQ�LQ�WKH�WKHRU\�RI�ORQJ�UXQ�JURZWK¶��LQ�5��%DUUR��HG����0RGHUQ�EXVLQHVV
F\FOH� WKHRU\�� +DUYDUG� 8QLYHUVLW\� 3UHVV�� &DPEULGJH�� 0$�� 3�� 5RPHU� �������
µ(QGRJHQRXV� WHFKQLFDO�FKDQJH¶��-RXUQDO�RI�3ROLWLFDO�(FRQRP\����� �����3DUW� ,,��SS�
6���6����� 3�� 5RPHU� �������� µ$UH� QRQ� FRQYH[LWLHV� LPSRUWDQW� IRU� XQGHUVWDQGLQJ
JURZWK¶��$PHULFDQ�(FRQRPLF�5HYLHZ����������SS���������@

)URP�D�SUHVFULSWLYH�SRLQW�RI�YLHZ��HYHQ�LI�KXPDQ�FDSLWDO�DV�HPERGLHG�NQRZOHGJH�LV
ULYDO� DQG� H[FOXGDEOH�� WKH� LPSRUWDQW� H[WHUQDOLWLHV� LW� JHQHUDWHV� FDQ� EH� LQYRNHG� LQ
IDYRXU�RI� LWV�SXEOLF�DFFXPXODWLRQ��$OVR�HTXLW\�FRQVLGHUDWLRQV�IRU�SXEOLF�HGXFDWLRQ
VHHP� SDUWLFXODUO\� LPSRUWDQW� LQ� WKH� OLJKW� RI� WKH� UHVXOWV� RI� HQGRJHQRXV� JURZWK
PRGHOV�� ,Q� IDFW�RQH� LPSOLFDWLRQ�RI� VXFK�PRGHOV� LV� WKDW�� FHWHULV� SDULEXV�� WKH� LQLWLDO
GLVWULEXWLRQ� LQ� KXPDQ� DQG� QRQKXPDQ� ZHDOWK� WHQGV� WR� SHUSHWXDWH� LWVHOI�� EHLQJ
WUDQVPLWWHG�GRZQ�IURP�SDUHQWV�WR�FKLOGUHQ��OHDGLQJ�WR�SHUVLVWHQW�LQFRPH�LQHTXDOLW\�
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HYHQ�LI�PRGHOV�LQ�ZKLFK�WKH�XWLOLW\�RI�FKLOGUHQ�HQWHUV�WKH�XWLOLW\�IXQFWLRQ�RI�SDUHQWV�
$V�LV�ZHOO�NQRZQ��RWKHU�JURXQGV�IRU�SXEOLF�HGXFDWLRQ�DULVH�LQ�D�VWRFKDVWLF�FRQWH[W�
WKH� LQFRPSOHWHQHVV� RI� FDSLWDO� PDUNHWV� PDNHV� LW� LPSRVVLEOH� WR� VKDUH� WKH� ULVN� RI
KXPDQ� FDSLWDO� DFFXPXODWLRQ� DQG� WKH� LPSHUIHFWLRQ� RI� FUHGLW� PDUNHWV� PDNHV� LW
LPSRVVLEOH�WR�ERUURZ�WR�SD\�IRU�LW��S�������

3LVFKNH�� -RUQ�6WHIIHQ� �������� µ&RQWLQXRXV� WUDLQLQJ� LQ�*HUPDQ\��1DWLRQDO
%XUHDX� RI� (FRQRPLF� 5HVHDUFK� :RUNLQJ� 3DSHU� 1R�� ������ 1%(5�
0DVVDFKXVHWWV��0$�

7KH� SDSHU� XVHV� GDWD� IURP� WKH� *HUPDQ� 6RFLR�(FRQRPLF� 3DQHO� �� WR� GHVFULEH� WKH
LQFLGHQFH�� DWWULEXWHV� DQG� RXWFRPHV� RI� FRQWLQXRXV� WUDLQLQJ� UHFHLYHG� E\� ZRUNHUV� LQ
*HUPDQ\�EHWZHHQ������DQG�������7UDLQLQJ�LV�SULPDULO\�D�ZKLWH�FROODU�SKHQRPHQRQ�DQG
LV�FRQFHQWUDWHG�DPRQJ�WKH�PRUH�KLJKO\�HGXFDWHG��DQG�LQ�WKH�VHUYLFH�VHFWRU�DQG�LQ�SXEOLF
DGPLQLVWUDWLRQ��0XFK�RI�WKH�WUDLQLQJ�DSSHDUV�WR�EH�JHQHUDO�DQG�SURYLGHG�WR�ZRUNHUV�E\
WKHLU�HPSOR\HUV�DW�QR�GLUHFW�FRVW��7UDLQLQJ�GRHV�QRW�DSSHDU� WR� UHVXOW� LQ� ODUJH� VKRUW�UXQ
ZDJH�JDLQV��HVSHFLDOO\�IRU�PHQ�

0XFK�DWWHQWLRQ�LV�IRFXVHG�RQ�WKH�*HUPDQ�V\VWHP�RI�DSSUHQWLFHVKLSV�DQG�YRFDWLRQDO
VFKRROV��%XW�ZKHQ�*HUPDQ�ZRUNHUV�ZHUH�VXUYH\HG�LQ������RQ�ZKHUH�WKH\�DFTXLUHG�WKH
VNLOO�XVHG�PRVW�LQ�WKHLU�MRE��WKH�WZR�PRVW�LPSRUWDQW�DYHQXHV�RI�DFTXLULQJ�MRE�VNLOOV�ZHUH
IRUPDO� ILUP�EDVHG�FRQWLQXRXV� WUDLQLQJ�� DQG� LQIRUPDO� WUDLQLQJ�RQ�WKH�MRE�E\� FROOHDJXHV
RU� E\� OHDUQLQJ�E\�GRLQJ� �S�� ���� µ&RQWLQXRXV� WUDLQLQJ¶� KHUH� PHDQV� µDQ\� IRUP� RI� VNLOO
HQKDQFHPHQW� WKDW� WDNHV� SODFH� DIWHU� D� ZRUNHU� KDV� DFTXLUHG� DQ� LQLWLDO� RFFXSDWLRQDO
TXDOLILFDWLRQ¶��,W�FDQ�PHDQ�LPSURYHPHQW�RI�H[LVWLQJ�VNLOOV��RU�OHDUQLQJ�D�QHZ�RFFXSDWLRQ
RU�WUDGH��,W�LV�KDUG�WR�JHW�D�JRRG�HPSLULFDO�GHVFULSWLRQ�RI�FRQWLQXRXV�WUDLQLQJ�EHFDXVH�RI
WKH�SUHYDOHQFH�RI�µLQIRUPDO�FKDQQHOV¶��7KLV�SDSHU�IRFXVHV�RQ�WKH�PRUH�IRUPDO�DVSHFWV�RI
FRQWLQXRXV� WUDLQLQJ�� PRVWO\� DV� FRXUVH� RU� VHPLQDUV� �S�� ���� 6LPLODU� SDWWHUQV� WR� WKRVH
REVHUYHG�LQ�*HUPDQ\�DUH�REVHUYHG�LQ�VWXGLHV�FRQGXFWHG�LQ�WKH�86��SS��������

,Q� IDFW�� ��� SHU� FHQW� RI� UHVSRQGHQWV� LQWHUHVWHG� LQ� FRQWLQXRXV� WUDLQLQJ�PHQWLRQ� WKH
QHHG� WR�NHHS� DEUHDVW�ZLWK�QHZ�GHYHORSPHQWV� LQ� WKHLU� RZQ�RFFXSDWLRQ� DQG� WR� DGDSW� WR
FKDQJHV� LQ� WKH� ZD\� ZRUN� LV� GRQH�� 7KH� PRUH� VNLOOHG� WKH� UHVSRQGHQW�� DQG� WKH� PRUH
UHVSRQVLEOH� WKH� MRE�� WKH�PRUH� OLNHO\� WKLV� UHDVRQ� LV�PHQWLRQHG��%XW�HYHQ����SHU� FHQW�RI
WKRVH� LQ� XQVNLOOHG� EOXH�FROODU� SRVLWLRQV� VHH� WKH� QHHG� IRU� WUDLQLQJ� VR� DV� WR� DGDSW� WR
FKDQJH�� ,Q� DGGLWLRQ�� ��� SHU� FHQW� RI� VNLOOHG� EOXH�FROODU� ZRUNHUV� DQG� ��� SHU� FHQW� RI
PDQDJHUV� DQG� SURIHVVLRQDOV� PHQWLRQHG� WKLV� UHDVRQ�� 2WKHU� LPSRUWDQW� UHDVRQV� DUH
DGGLWLRQDO�TXDOLILFDWLRQV�IRU�SURPRWLRQ��UHYLHZLQJ�YRFDWLRQDO�NQRZOHGJH�IRU�WKH�FXUUHQW
MRE��DQG�OHDUQLQJ�DERXW�QHZ�DUHDV��5HWUDLQLQJ�IRU�D�QHZ�MRE�RU�JDLQLQJ�DQ�HGXFDWLRQDO
TXDOLILFDWLRQ�DUH�OHVV�LPSRUWDQW�UHDVRQV��PRVWO\�QDPHG�E\�UHVSRQGHQWV�ZLWKRXW�SUHYLRXV
TXDOLILFDWLRQV��SS�������
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$WWLWXGHV�WR�SDUWLFLSDWLRQ�LQ�FRQWLQXRXV�WUDLQLQJ�E\�MRE�SRVLWLRQ��*HUPDQ\�����

-RE�SRVLWLRQ 2I�WKRVH�HPSOR\HHV�LQWHUHVWHG�LQ�WUDLQLQJ��WKH�SURSRUWLRQ�ZKR�QDPHG�WKHVH�IDFWRUV�DV
UHDVRQV�ZK\�WKH\�PLJKW�SDUWLFLSDWH�LQ�WUDLQLQJ��WKRVH�LQWHUHVWHG�LQ�WUDLQLQJ�FRQVWLWXWH
����RI�WRWDO�VDPSOH��LH��WKLV�Q �������

3URSRUWLRQ
RI�VDPSOH
LQWHUHVWHG

DGDSW�WR
FKDQJHV

TXDOLI\�IRU
SURPRWLRQ

UHIUHVK�ROG
VNLOOV

OHDUQ�QHZ
DUHDV

OHDUQ�QHZ
RFFXSDWLRQ

REWDLQ
GHJUHH

LQ�WUDLQLQJ
�Q �����

� � � � � � �

8QVNLOOHG�EOXHFROODU �� �� �� �� �� �� ��

6HPL�VNLOOHG
EOXHFROODU

�� �� �� �� �� ��� ��

6NLOOHG�EOXHFROODU �� �� �� �� �� ��� ��

)RUHPHQ �� �� �� �� ��� ��� ��

6HOI�HPSOR\HG �� �� �� �� ��� ��� ��

6LPSOH�ZKLWHFROODU �� �� �� �� �� �� ��

6NLOOHG�ZKLWHFROODU �� �� �� �� �� ��� ��

0DQDJHU�SURIHVVLRQDO �� �� �� �� ��� ��� ��

3XEOLF�VHFWRU�ORZ�UDQN �� �� �� �� �� ��� ��

3XEOLF�VHFWRU�PLGGOH �� �� �� �� ��� ��� ��

3XEOLF�VHFWRU�XSSHU �� �� �� �� ��� ��� ��

7RWDO �� �� �� �� �� ��� ��

µ&RQWLQXRXV� WUDLQLQJ� LV� QRW� HYHQO\� VSUHDG� WKURXJKRXW� WKH� HFRQRP\� EXW� UDWKHU� LV
FRQFHQWUDWHG� DPRQJ� IHZ� ZRUNHUV¶� �S�� ���� 7UDLQLQJ� LQFLGHQFH� ULVHV� ZLWK� VFKRROLQJ�
RFFXSDWLRQDO�SRVLWLRQ��ZKLWH�FROODU�RU�SXEOLF�VHUYDQW�VWDWXV��ILUP�VL]H��7UDLQLQJ�LV�PRUH
SUHYDOHQW�LQ�ODUJHU�ILUPV��7UDLQLQJ�LV�FRQFHQWUDWHG�DPRQJ�WKH�\RXQJHU��µ:RPHQ�WHQG�WR
UHFHLYH�OHVV�WUDLQLQJ��HYHQ�DIWHU�FRQWUROOLQJ�IRU�HGXFDWLRQ��RFFXSDWLRQ��LQGXVWU\�DQG�SDUW�
WLPH� VWDWXV¶� �S�� ���� 7KHUH� LV�PRUH� FRQWLQXRXV� WUDLQLQJ� DPRQJ�ZKLWH�FROODU� DQG� SXEOLF
VHFWRU� ZRUNHUV� UDWKHU� WKDQ� EOXH�FROODU� ZRUNHUV�� ,Q� WKH� ODVW� JURXS� LW� LV� KLJKHVW� DPRQJ
TXDOLILHG�VNLOOHG�ZRUNHUV��IRUHPHQ�DQG�VXSHUYLVRUV��µ%DVLFDOO\�QR�FRQWLQXRXV�WUDLQLQJ�LV
UHFHLYHG� E\� WKRVH� ZLWK� IHZ� LQLWLDO� VNLOOV¶�� 7KLV� VXJJHVWV� WUDLQLQJ� LV� XQOLNHO\� WR� EH� DQ
HTXDOLVLQJ�IRUFH�EXW�UDWKHU�H[DFHUEDWHV�SUH�H[LVWLQJ�GLIIHUHQFHV�LQ�VNLOO� �S������7KH�ORZ
OHYHO� RI� WUDLQLQJ� DPRQJ� WKH� XQVNLOOHG�PLJKW� UHIOHFW� WKH� KLJKHU� WXUQRYHU� DQG� WKHUHIRUH
PRUH�QHZ�MRE�VSHOOV�LQ�WKHVH�SRVLWLRQV��S������

7KH�PDLQ�REVWDFOHV�WR�LQGLYLGXDOV�EHLQJ�LQYROYHG�LQ�WUDLQLQJ�LQFOXGH�WKH�GLUHFW�FRVWV
RU� ORVW� HDUQLQJV� LQYROYHG�� WLPH� FRQVWUDLQWV�� DQG� WKH� IDFW� WKH\� GR� QRW� VHH� DGGLWLRQDO
WUDLQLQJ� EHLQJ� XVHIXO� LQ� WKHLU� MRE�� µ,QWHUHVWLQJO\�� WLPH� FRQVWUDLQWV� DUH�PHQWLRQHG�PRUH
RIWHQ�E\�EOXH�FROODU�ZRUNHUV�WKDQ�E\�SURIHVVLRQDOV��S������7KH�KLJKHVW�LQFLGHQFH�RI�WLPH
FRQVWUDLQWV�LV�DPRQJ�WKH�VHOI�HPSOR\HG��7DEOH�����0RVW�ZKR�SDUWLFLSDWHG�LQ�WUDLQLQJ�GLG
VR�LQ�PRUH�WKDQ�RQH�FRXUVH�����SHU�FHQW���0XOWLSOH�FRXUVHV�ZHUH�PRVW�SUHYDOHQW�DPRQJ
PDQDJHUV� DQG� SURIHVVLRQDOV�� 7KH� HPSOR\HU� EHDUV� DW� OHDVW� VRPH� FRVWV� �WUDLQLQJ� LQ
ZRUNLQJ�KRXUV��IHHV�HWF��� LQ����SHU�FHQW�RI� WKH�WUDLQLQJ�RI� WKRVH� LQ�HPSOR\PHQW� �S�����
7KH�VHUYLFH�VHFWRU�KDV�D�JRRG�GHDO�RI�WUDLQLQJ�EXW�DOVR�GLYHUVLW\��*RYHUQPHQW��QRQ�SURILW
RUJDQLVDWLRQV� DQG� WKH� HGXFDWLRQDO� DQG� LQVXUDQFH� VHFWRUV� WUDLQ� WKH�PRVW��PLVFHOODQHRXV
VHUYLFH�LQGXVWULHV�WKH�OHDVW��S�����

0RVW� WUDLQLQJ�LV� LQLWLDWHG�E\�ZRUNHUV�� ,Q�D�TXDUWHU�RI�FDVHV� LW� LV�VROHO\� LQLWLDWHG�E\
HPSOR\HUV�� ,Q� ��� SHU� FHQW� WKH� LQLWLDWLYH� LV� VKDUHG� E\� ZRUNHUV� DQG� HPSOR\HUV� �S�� ����
(PSOR\HUV� DUH� WKH�PDLQ� VRXUFH� RI� ILQDQFLDO� DVVLVWDQFH�� 7KHLU� VXSSRUW� LV� URXJKO\� HYHQ
DFURVV� WKH�RFFXSDWLRQDO� JURXSV� �S�� ����� ,Q� IDFW�� ���SHU� FHQW� RI� UHVSRQGHQWV� UHSRUW� WKDW
WKH\� DFTXLUHG� DGGLWLRQDO� VNLOOV� WKURXJK� WUDLQLQJ� DQG����SHU� FHQW� DOWRJHWKHU� VDLG� LW�ZDV
VXFFHVVIXO� LQ� VRPH� ZD\� �SS�� �������� 7UDLQLQJ� GXULQJ� ZRUNLQJ� KRXUV� VHHPV� PRUH
VXFFHVVIXO�WKDQ�WUDLQLQJ�RXWVLGH�WKRVH�KRXUV��S�������7KHUH�DUH�VPDOO�ZDJH�JDLQV�IRU�PHQ
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IURP�WUDLQLQJ��ZKLFK�PD\�H[SODLQ�WKH�UHOXFWDQFH�WR�JR�LQWR�DIWHU�KRXUV�WUDLQLQJ��S�������$
ODUJH� SDUW� RI� WKH� VNLOOV� UHFHLYHG� DUH� SRUWDEOH� WR� RWKHU� HPSOR\HUV� �S�� ����� 5HWXUQV� IRU
WUDLQLQJ� DUH� PXFK� KLJKHU� IRU� ZRPHQ� WKDQ� PHQ�� 7KH� UHWXUQV� DUH� KLJKO\� QRQ�OLQHDU� LQ
UHODWLRQ� WR�GXUDWLRQ�RI� WUDLQLQJ��7KHVH� ODVW� WZR� ILQGLQJV�QHHG� IXUWKHU� LQYHVWLJDWLRQ�DQG
H[SODQDWLRQ��S������

3LVWRULXV�� &�:�,�� DQG� 8WWHUEDFN�� -�0�� �������� µ0XOWL�PRGH� LQWHUDFWLRQ
DPRQJ�WHFKQRORJLHV¶��5HVHDUFK�3ROLF\������SS��������

7KH� LQWHUDFWLRQ�EHWZHHQ� WHFKQRORJLHV� LV� W\SLFDOO\�XQGHUVWRRG� LQ� WHUPV� RI� FRPSHWLWLRQ�
LPSO\LQJ� FRQIURQWDWLRQ� DQG� DWWDFN�GHIHQFH�� 3LVWRULXV� DQG� 8WWHUEDFN� DUJXH� WKDW� µWKH
LQWHUDFWLRQ� EHWZHHQ� WHFKQRORJLHV� VKRXOG� EH� YLHZHG� LQ� D� EURDGHU� VHQVH� WKDQ� PHUH
FRPSHWLWLRQ¶�DQG�WKDW�D�µPXOWL�PRGH¶�IUDPHZRUN�FDQ�SURYLGH�IRU�PRUH�WKDQ�RQH�NLQG�RI
LQWHUDFWLRQ�� 7KH� FRQFHSW� LV� WDNHQ� IURP� ELRORJLFDO� DQG� RUJDQLVDWLRQDO� HFRORJ\�� )RU
H[DPSOH� WKH� HIIHFWV� RI� RQH� WHFKQRORJ\� RQ� DQRWKHU¶V� JURZWK� UDWH� FDQ� WDNH� WKH� IRUP� RI
V\PELRVLV�� DQG� WKH� IRUP� RI� SUHGDWRU�SUH\�� DV� ZHOO� DV� SXUH� FRPSHWLWLRQ� >LPSO\LQJ
GLVSODFHPHQW@��$Q�HPHUJLQJ�WHFKQRORJ\�FDQ�KDYH�D�SRVLWLYH�RU�QHJDWLYH�LQIOXHQFH�RQ�WKH
JURZWK�RI�D�PDWXUH�WHFKQRORJ\��DQG�D�PDWXUH�WHFKQRORJ\�FDQ�KDYH�D�SRVLWLYH�RU�QHJDWLYH
LQIOXHQFH� RQ� WKH� JURZWK� RI� DQ� HPHUJLQJ� WHFKQRORJ\�� 7KLV� VXJJHVWV� IRXU� SRVVLEOH
FRPELQDWLRQV�

�� &RPSHWLWLRQ��ZKHUH�HDFK�WHFKQRORJ\�KDV�QHJDWLYH�HIIHFWV�RQ�WKH�JURZWK�RI�WKH�RWKHU�
�� 6\PELRVLV��ZKHUH�HDFK�KDYH�D�SRVLWLYH�LQIOXHQFH�RQ�WKH�JURZWK�RI�WKH�RWKHU�
�� 3UHGDWRU�SUH\��ZKHUH�DQ�HPHUJLQJ�WHFKQRORJ\�KDV�D�SRVLWLYH�LQIOXHQFH�RQ�WKH�JURZWK

RI�D�PDWXUH�WHFKQRORJ\�DQG�WKH�PDWXUH�WHFKQRORJ\�KDV�D�QHJDWLYH�LQIOXHQFH�RQ� WKH
JURZWK� RI� WKH� HPHUJLQJ� WHFKQRORJ\� >W\SH� $@�� RU� WKH� HPHUJLQJ� WHFKQRORJ\� KDV� D
QHJDWLYH� LQIOXHQFH� RQ� WKH� PDWXUH� WHFKQRORJ\� EXW� WKH� PDWXUH� WHFKQRORJ\� KDV� D
SRVLWLYH�LQIOXHQFH�RQ�WKH�JURZWK�RI�WKH�HPHUJLQJ�WHFKQRORJ\�>W\SH�%@��S������

7KH� LQWHUDFWLRQ� EHWZHHQ� WHFKQRORJLHV� PLJKW� WHPSRUDULO\� VKLIW� IURP� RQH� PRGH� WR
DQRWKHU��7KLV� VXJJHVWV� LW� LV� QHFHVVDU\� WR�GHYHORS�PDQDJHULDO� VWUDWHJLHV� DSSO\LQJ� WR� DOO
WKUHH� PRGHV� RI� LQWHUDFWLRQ�� QRW� MXVW� FRPSHWLWLRQ�� 6WUDWHJLHV� EDVHG� SXUHO\� RQ� D
FRPSHWLWLYH�UHODWLRQVKLS�EHWZHHQ�WHFKQRORJLHV�FDQ�EH�KLJKO\�FRXQWHU�SURGXFWLYH�LQ�RWKHU
VHWWLQJV� �S�� ����� >,W� PLJKW� EH� PRUH� IUXLWIXO� WR� XQGHUVWDQG� WKH� HPHUJHQFH� RI� QHZ
LQVWUXFWLRQDO� DQG� FRPPXQLFDWLRQV� WHFKQRORJLHV� LQ� HGXFDWLRQ� QRW� DV� D� FDVH� RI
FRPSHWLWLRQ�GLVSODFHPHQW�� EXW� DV�RQH�RI� V\PELRVLV�� RU� SHUKDSV� LQ� VRPH� FLUFXPVWDQFHV
W\SH�%��1RWH�KHUH�WKDW�WKH�VKLIW�EHWZHHQ�PRGHV�LV�QRW�QHFHVVDULO\�HYROXWLRQDU\��LW�FDQ�EH
FRQVWUXFWHG�DV�D�FRQVHTXHQFH�RI�GHOLEHUDWH�SROLFLHV�DQG�RUJDQLVDWLRQDO�VWUXFWXULQJ�@
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3RK�� *DQ� .KXDQ� �������� µ+XPDQ� FDSLWDO� IRUPDWLRQ�� SXEOLF� SROLF\
DSSURDFK¶��7KH�6LQJDSRUH�(FRQRPLF�5HYLHZ����������SS����������

3RK� ILQGV� WKDW� WKH� KLJK� SHUIRUPDQFH�$VLDQ� HFRQRPLHV� DFKLHYHG� VSHFWDFXODU� HFRQRPLF
JURZWK�µSULPDULO\�RQ�WKH�VWUHQJWK�DQG�LQJHQXLW\�RI�WKHLU�KXPDQ�UHVRXUFHV�DV�LOOXVWUDWHG
E\�WKH�FKDQJH�LQ�WRWDO�IDFWRU�SURGXFWLYLW\��7)3�¶��7HFKQRORJLFDO�GHYHORSPHQW�µLV�WKH�NH\
YDULDEOH�LQ�GHWHUPLQLQJ�WKH�ORQJ�WHUP�JURZWK�DQG�SURVSHULW\�RI�DQ�HFRQRP\¶�DQG�KXPDQ
FDSLWDO� JURZWK� IHHGV� LQWR� SURGXFWLYLW\� JURZWK� �S�� ������ >7KH� PDQ\� SUREOHPV� DQG
DPELJXLWLHV� WKDW� OLH� LQ� DWWHPSWLQJ� WR� VHFXUH� WKHVH� HGXFDWLRQ±SURGXFWLYLW\±JURZWK
UHODWLRQVKLSV�DUH�QRW�H[SORUHG�@�3XEOLF�SROLF\�LV�LQVWUXPHQWDO�LQ�WKH�DFFXPXODWLRQ�RI�ERWK
SK\VLFDO� DQG� KXPDQ� FDSLWDO�� DQG� LV� DOVR� DQ� LPSRUWDQW� FRPSRQHQW� LQ� FRQWLQXRXV
RSSRUWXQLWLHV� IRU� VNLOO� XSJUDGLQJ� DQG� WKH� DFTXLVLWLRQ�RI� QHZ� VNLOOV� LQ� DFFRUGDQFH�ZLWK
VWUXFWXUDO� HFRQRPLF� WUDQVIRUPDWLRQV�� *OREDOLVDWLRQ� DQG� WKH� DWWHQGDQW� LQFUHDVH� LQ
LQWHUQDWLRQDO� FRPSHWLWLYHQHVV� VXJJHVW� WKDW� KXPDQ� FDSLWDO� GHYHORSPHQW� ZLOO� EH� PRUH
LPSRUWDQW�LQ�IXWXUH��S�������

,Q�WKH�HDUO\�VWDJHV�RI�LQGXVWULDOLVDWLRQ�WKH�(DVW�$VLDQ�FRXQWULHV�IRFXVHG�RQ�SULPDU\
DQG�VHFRQGDU\�VFKRROLQJ�±�µWHDFKLQJ�WKH�EDVLFV�WR�DOO�FKLOGUHQ¶�±�UDWKHU�WKDQ�XQLYHUVLW\
HGXFDWLRQ� DV� LQ� /DWLQ�$PHULFD� DQG� ,QGLD�� 7KLV� LQFUHDVHG� EDVH�OHYHO� SURGXFWLYLW\� RQ� D
EURDG�EDVLV�DQG�SURPRWHG�LQFRPH�HTXDOLW\�>LW�LV�QRW�FOHDU�KRZ�VR@��FRQVXPHU�VSHQGLQJ
SRZHU�DQG�D�VRFLDO�FRQVHQVXV�RQ�HFRQRPLF�GHYHORSPHQW�SROLFLHV��SS������������$GXOW
OLWHUDF\�JUHZ�IDLUO\�VORZO\�WR����SHU�FHQW�E\������DQG�WKHQ�PRUH�UDSLGO\�WR����SHU�FHQW
LQ�������S��������%\����������SHU�FHQW�RI�����\HDU�ROGV�ZHUH�HQUROOHG�LQ�ILUVW�JUDGH�DQG
RI�WKH�HQUROOHHV�DW�ILUVW�JUDGH����SHU�FHQW�FRPSOHWHG�VL[�\HDUV�RI�SULPDU\�VFKRRO��S�������

,Q� WKH� \HDUV� ���������� PRUH� WKDQ� ��� SHU� FHQW� RI� DOO� )HGHUDO� JRYHUQPHQW
H[SHQGLWXUHV�ZHUH�DOORFDWHG�WR�HGXFDWLRQ��DQG�LQ������DQG������HGXFDWLRQDO�H[SHQGLWXUH
FRQVWLWXWHG�����SHU�FHQW�RI�WKH�JURVV�QDWLRQDO�SURGXFW��*13���7KH�KLJKHVW�OHYHO�UHDFKHG
IURP������WR������ZDV�����SHU�FHQW�LQ�������+RZHYHU��SHU�FDSLWD�VSHQGLQJ�KDV�ULVHQ�E\
WZR�WKLUGV�VLQFH�WKHQ��S��������$V�WKH�HFRQRP\�GHYHORSV�DQG�KLJK�VNLOO�SURIHVVLRQDO�DQG
WHFKQLFDO�ODERXU�EHFRPHV�LQFUHDVLQJO\�LPSRUWDQW��D�VKLIW�WR�KLJKHU�TXDOLILHG�JUDGXDWHV�LV
QHHGHG� �SS�� ���������� ,Q� WKH� VHFRQG� KDOI� RI� WKH� ����V� WKH� 0DOD\VLDQ� HFRQRP\
H[SHULHQFHG�VLJQLILFDQW� VNLOO� VKRUWDJHV� LQ�PDQXIDFWXULQJ��7KH�JRYHUQPHQW�KDV� IRFXVHG
RQ�LQFUHDVLQJ�WKH�VXSSO\�RI�JUDGXDWHV�±�HQUROPHQW�LQ�WHUWLDU\�HGXFDWLRQ�ZDV���SHU�FHQW�LQ
����� FRPSDUHG� WR� �� SHU� FHQW� LQ� ������ ,Q� WKH� �����%XGJHW� LW� ZDV� DQQRXQFHG� WKDW� DOO
LQVWLWXWLRQV� RI� KLJKHU� HGXFDWLRQ� ZRXOG� LQWURGXFH� GLVWDQFH� HGXFDWLRQ�� *RYHUQPHQW
&RUSRUDWLRQV� VXFK� DV� 7HOHNRP�0DOD\VLD� SURYLGH� WKHLU� RZQ� WUDLQLQJ� LQVWLWXWHV� RU� KHOS
VXSSRUW�QHZ�FROOHJHV�LQ�WHFKQLFDO�DQG�WHFKQRORJ\�ILHOGV��7KH�0LQLVWU\�RI�(GXFDWLRQ�UXQV
��� YRFDWLRQDO� VFKRROV�� QLQH� WHFKQLFDO� VFKRROV� DQG� VHYHQ� SRO\WHFKQLFV� SURYLGLQJ
YRFDWLRQDO� HGXFDWLRQ�� 7KH� JRYHUQPHQW� LV� DOVR� HQFRXUDJLQJ� JUHDWHU� SULYDWH� VHFWRU
LQYROYHPHQW��7KH� ODUJHVW� HQUROPHQW� LV� DW�'LSORPD� OHYHO��ZLWK� HPSKDVLV�RQ� FRPSXWLQJ
DQG�EXVLQHVV�HGXFDWLRQ��7KHUH�ZHUH��������HQUROPHQWV�LQ�SULYDWH�WHUWLDU\�LQVWLWXWLRQV�LQ
����� �SS�� ���������� +RZHYHU� WKH� *RYHUQPHQW¶V� UROH� LQ� HGXFDWLRQ� DQG� WUDLQLQJ
FRQWLQXHV�WR�EH�FUXFLDO��WR�UHPRYH�RU�FRUUHFW�PDUNHW�GLVWRUWLRQV�DQG�HQVXUH�WKH�ULJKW�PL[
RI�VNLOOV�WR�PHHW�QHHGV�

7KLV� UROH� FDQQRW� EH� OHIW� HQWLUHO\� WR� WKH� SULYDWH� VHFWRU� EHFDXVH� WKH� ORQJ�WHUP
REMHFWLYHV� RI� KXPDQ� UHVRXUFH� GHYHORSPHQW� WR� PDWFK� WKH� GHPDQG� DQG� VXSSO\� RI
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ODERXU�LQYROYHV�ORQJHU�WHUP�SODQQLQJ�DQG�ODUJH�ILQDQFLDO�UHVRXUFHV�ZKLFK�RQO\�WKH
JRYHUQPHQW� LV� FDSDEOH�RI�PRELOLVLQJ��)LUPV�ZLOO� EH�PRUH� LQWHUHVWHG� LQ� VKRUW�WHUP
JDLQV� DQG� VRPH�ELJJHU� ILUPV�PD\� XQGHUWDNH� EURDG�EDVHG� WUDLQLQJ� DV� D� GHIHQVLYH
VWUDWHJ\� E\� DFTXLULQJ� LQQRYDWLYH� ILUPV�� )LUPV� ZLOO� DOVR� KDYH� QR� LQFHQWLYH� WR
LQQRYDWH�LI�WKHUH�LV�QR�JXDUDQWHH�RI�ZLQGIDOO�JDLQV�IURP�LW�DQG�WKHUHIRUH�PD\�SUHIHU
WR�EH�IROORZHUV�UDWKHU�WKDQ�HQJDJH�LQ�H[SHQVLYH�LQQRYDWLYH�UHVHDUFK��2Q�WKH�RWKHU
KDQG��KXPDQ�FDSLWDO�IRUPDWLRQ�FDQQRW�EH�OHIW�HQWLUHO\�WR�WKH�*RYHUQPHQW�DORQH��,W
ZLOO�EH�WRR�FRVWO\�DQG�VRPHZKDW�LPSRVVLEOH�WR�PHHW�WKH�VSHFLILF�VNLOO�UHTXLUHPHQWV
RI� HYHU\� LQGXVWU\�� 7KH� FRVW� RI�PLVPDWFK�ZLOO� DOVR� XQGHUPLQH� HIILFLHQF\��+HQFH�� D
EOHQG�RI�JRYHUQPHQW�DQG�SULYDWH�VHFWRU�LQYROYHPHQW�DQG�FROODERUDWLRQ�LV�HVVHQWLDO
IRU�VXVWDLQHG�KXPDQ�FDSLWDO�IRUPDWLRQ��SS�����������

7UDQVQDWLRQDO�FRPSDQLHV�RSHUDWLQJ�LQ�0DOD\VLD�DUH�UHTXLUHG�WR�SURYLGH�WUDLQLQJ�DV
SDUW�RI� WKHLU�RSHUDWLQJ�FRQGLWLRQV��DQG� WKHUH� LV�DOVR�DQ�RQ�JRLQJ� WUDQVIHU� IURP�WKHP�RI
WHFKQLFDO�� SURGXFWLRQ�RUJDQLVDWLRQDO� DQG� PDQDJHULDO� NQRZOHGJH� �SS�� ���������
([DPSOHV� DUH� SURYLGHG� RI� HGXFDWLRQ�SULYDWH� VHFWRU� FROODERUDWLRQ� DQG� EURDG�EDVHG
DSSURDFKHV�WR�WUDLQLQJ��SS������������)RUHLJQ�WUDLQLQJ�LQVWLWXWLRQV�DQG�XQLYHUVLWLHV�KDYH
FRQWULEXWHG� VLJQLILFDQWO\� WR� KXPDQ� FDSLWDO� IRUPDWLRQ� LQ�0DOD\VLD�� KRZHYHU�� WKHUH� KDV
EHHQ�D� µEUDLQ�GUDLQ¶� WR� WKH�FRXQWULHV�RI� IRUHLJQ�SURYLGHUV��7KLV� FDQ�EH� DPHOLRUDWHG�E\
LPSURYLQJ�OLYLQJ�VWDQGDUGV�DQG�RSSRUWXQLWLHV�LQ�0DOD\VLD��DQG�V\VWHPDWLF�QHWZRUNLQJ�VR
WKDW�RYHUVHDV�VWXGHQWV�DUH�DZDUH�RI�KRPH�FRXQWU\�MRE�RSSRUWXQLWLHV��S�������

3UHVWRQ��$OLVRQ��������� µ:KHUH�DUH�ZH�QRZ�ZLWK�KXPDQ�FDSLWDO� WKHRU\� LQ
$XVWUDOLD"¶��7KH�(FRQRPLF�5HFRUG������1R�������0DUFK��SS��������

3UHVWRQ�UHYLHZV�$XVWUDOLDQ�GHEDWH�DERXW�WKH�VWDWXV�RI�KXPDQ�FDSLWDO�WKHRU\��6KH�DVVHUWV
WKH�FRQWLQXLQJ�UHOHYDQFH�RI�WKH�WKHRU\�WR�WKH�FRQWHPSRUDU\�$XVWUDOLDQ�HFRQRP\��VWDWLQJ
WKDW� LW� HQDEOHV� PHDQLQJIXO� SUHGLFWLRQV� HYHQ� LQ� FLUFXPVWDQFHV� ZKHUH� ZDJHV� DUH
GHWHUPLQHG�LQ�SDUW�E\�QRQ�FRPSHWLWLYH�IDFWRUV��6KH�DSSOLHV�WKDW�WKHRU\�WR�FDOFXODWLRQV�RI
WKH� UHWXUQV� WR� ZRUN� LQ� ����� DQG� ������ DQG� YDULDWLRQV� DFFRUGLQJ� WR� GHPRJUDSKLF
FKDUDFWHULVWLFV�� VHFWRU�RI� HPSOR\PHQW�� JHRJUDSKLFDO� ORFDWLRQ�� LQGXVWU\�� RFFXSDWLRQ� DQG
JHQGHU��7KH�ODFN�RI�GDWD�RQ�WLPH�IRU�WUDLQLQJ�RQ�WKH�MRE�LV�D�GLIILFXOW\��S������

2YHUDOO��3UHVWRQ�ILQGV�WKDW�IRU�������µWKH�EDVLF�KXPDQ�FDSLWDO�PRGHO� LV�FDSDEOH�RI
DFFRXQWLQJ�IRU����SHU�FHQW�RI�WKH�YDULDWLRQ�LQ�ZDJHV�DFURVV�LQGLYLGXDOV¶��0DOHV�UHVLGLQJ
LQ�PHWURSROLWDQ�DUHDV�KDG�DQ�HDUQLQJV�DGYDQWDJH�RI�����SHU�FHQW��0DOHV�HPSOR\HG�LQ�WKH
SULYDWH�VHFWRU�HDUQHG���SHU�FHQW�PRUH�WKDQ�WKHLU�SULYDWH�VHFWRU�FRXQWHUSDUWV��7ZR�WKLUGV
RI� WKH�JDS�FDQ�EH�H[SODLQHG�E\�GLIIHUHQFHV�LQ�KXPDQ�FDSLWDO�FKDUDFWHULVWLFV��7KH�µUDZ¶
JHQGHU�JDS�LV������SHU�FHQW�RI�ZKLFK����SHU�FHQW�FDQ�EH�H[SODLQHG�E\�GLIIHUHQFHV�LQ�WKH
PHDVXUHG�FKDUDFWHULVWLFV�RI�PHQ�DQG�ZRPHQ��7KH�µDGMXVWHG�JHQGHU�JDS�LV�WKHUHIRUH�����
SHU� FHQW�� PHDQLQJ� WKDW� ZRPHQ� HDUQ� ����� SHU� FHQW� RI� WKH� ZDJHV� RI� WKHLU� PDOH
FRXQWHUSDUWV¶� �S�� ����� &KDQJHV� LQ� WKH� RFFXSDWLRQDO� GLVWULEXWLRQ� RI� PDOHV� DQG� IHPDOHV
RYHU� WKH�SHULRG�����������µDSSHDU� WR�KDYH�ZLGHQHG� WKH�JHQGHU�JDS�E\���SHU�FHQW¶� �S�
����� 3UHVWRQ� FRQFOXGHV� WKDW� WKH� ZHDNQHVV� RI� KXPDQ� FDSLWDO� WKHRU\� LV� LWV� LQDELOLW\� WR
H[SODLQ� VLJQLILFDQW� DQG� SHUVLVWHQW� LQWHU�LQGXVWU\�� LQWHU�RFFXSDWLRQDO� DQG� JHQGHU� ZDJH
GLIIHUHQFHV��S������
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4XLJJLQ�� -RKQ� �������� 7KH� KXPDQ� FDSLWDO� RUWKRGR[\� GHIHQGHG�� SDSHU
SUHSDUHG� ZKLOH� ZRUNLQJ� DW� WKH� &HQWUH� IRU� (FRQRPLF� 3ROLF\� 5HVHDUFK�
$XVWUDOLDQ�1DWLRQDO�8QLYHUVLW\��&DQEHUUD�

7KH� SDSHU� SROHPLFLVHV� LQ� IDYRXU� RI� ����V� KXPDQ� FDSLWDO� WKHRU\� �WKDW� LV�� KLJK� SXEOLF
LQYHVWPHQW� KXPDQ� FDSLWDO� WKHRU\�� DQG� DJDLQVW� WKH� VFUHHQLQJ� WKHRU\� DQG� SXEOLF� FKRLFH
WKHRU\� YLHZV� RI� HGXFDWLRQ��+H� DUJXHV� WKDW� WKH� ODWWHU� WZR�SHUVSHFWLYHV� KDYH� FRPH� LQWR
PRUH�IDYRXU�EHFDXVH�WKH\�SURYLGH�UHDG\�JURXQGV�IRU�FXWWLQJ�SXEOLF�H[SHQGLWXUH��S������±
VFUHHQLQJ� WKHRU\� LPSOLHV� WKDW� HGXFDWLRQ� LV� D� FRVW� �WKH� FRVW� RI� LWV� VFUHHQLQJ� IXQFWLRQ�
UDWKHU�WKDQ�D�EHQHILW��ZKLOH�SXEOLF�FKRLFH�WKHRU\�DUJXHV�WKDW�PRUH�H[SHQGLWXUH�GRHV�QRW
QHFHVVDULO\� OHDG� WR� LPSURYHG� VWXGHQW� RXWFRPHV�� DQG� FXWEDFNV� KDYH� QR� QHFHVVDU\
QHJDWLYH� LPSOLFDWLRQV� IRU� TXDOLW\�� +RZHYHU�� KH� VWDWHV�� WKHVH� WKHRULHV� KDYH� QR� VROLG
HPSLULFDO�JURXQGLQJ��,Q�FRQWUDVW�KXPDQ�FDSLWDO�WKHRU\��ZKLFK�KDV�EHHQ�WKH�VXEMHFW�RI�D
KXJH�ERG\�RI�HPSLULFDO�ZRUN��LV�UHDGLO\�GHIHQGHG�RQ�HPSLULFDO�JURXQGV��(GXFDWLRQ�KDV
SHUVLVWHQWO\� EHHQ� VKRZQ� WR� EH� D� KLJK�UHWXUQ� LQYHVWPHQW� �S�� ���� >+RZHYHU�� KH� IDLOV� WR
GLVWLQJXLVK�EHWZHHQ�KLJK�SXEOLF�LQYHVWPHQW�KXPDQ�FDSLWDO�WKHRU\�DQG�WKH�FRQWHPSRUDU\
PDUNHW� OLEHUDO�SULYDWH� LQYHVWPHQW�YDULDQW�QRZ� LQ�YRJXH��DQG� WKXV� IDLOV� WR�H[SODLQ�ZK\
WKH�IRUPHU�VKRXOG�EH�SUHIHUUHG�WR�WKH�ODWWHU�@

7KH�SDSHU�VXPPDULVHV�����V�KXPDQ�FDSLWDO�WKHRU\��QRWLQJ�WKDW� LW�FDQ�EH�H[WHQGHG
WR�IRUPV�RI�HGXFDWLRQ�WKDW�GR�QRW� OHDG�WR�KLJKHU�HDUQLQJV�� ,W� LV�GLIILFXOW� WR�VHSDUDWH� WKH
FRQVXPSWLRQ� DQG� LQYHVWPHQW� DVSHFWV� RI� HGXFDWLRQ� �S�� ���� +LV� VXPPDU\� RI� VFUHHQLQJ
WKHRU\� ±� WKH� SRVWXODWH� WKDW� WKH� EDVLF� HFRQRPLF� IXQFWLRQ� RI� HGXFDWLRQ� LV� WR� DFW� DV� D
VFUHHQLQJ� GHYLFH� WR� IDFLOLWDWH� HPSOR\HU� VHOHFWLRQ� RI� SRWHQWLDOO\� KLJK� SURGXFWLYLW\
HPSOR\HHV��LH��VXFFHVV�LQ�HGXFDWLRQ�GRHV�QRW�VLJQLI\�WKDW�WKH�QHFHVVDU\�DWWULEXWHV�DOUHDG\
H[LVW�� UDWKHU� WKH� QHFHVVDU\� OHDUQLQJ� WDNHV� SODFH� RQ� WKH� MRE� DQG� VXFFHVV� LQ� HGXFDWLRQ
RSHUDWHV�DV�D�SUR[\�IRU�HPSOR\DELOLW\���LV�OHVV�FRPSOHWH��+H�>ULJKWO\@�VXJJHVWV�WKDW�LW�LV
GLIILFXOW� WR� SRVWXODWH� VFUHHQLQJ� WKHRU\� LQ� WKH� IRUP�RI� WHVWDEOH� K\SRWKHVHV� �S�� �����7KH
,QVWLWXWH� RI� 3XEOLF� $IIDLUV¶� �,3$�� ����� LQWHUSUHWDWLRQ� RI� SXEOLF� FKRLFH� WKHRU\� LV
FRQYLQFLQJO\� GHPROLVKHG�� RQ� ORJLFDO�� HPSLULFDO� DQG� SROLF\� JURXQGV�� 1RWLQJ� WKH� ,3$
DVVXPSWLRQ� WKDW� µXQOHVV� WKHUH� LV� HYLGHQFH� WR� WKH� FRQWUDU\�� KLJK� VWDIILQJ� UDWLRV� GR� QRW
SURYLGH�D�EHWWHU�TXDOLW\�RI�VHUYLFH¶��4XLJJLQ�FRPPHQWV�WKDW�

2EYLRXVO\�� WKH�,3$�DVVXPSWLRQ�FDQQRW�EH�WUXH�IRU�DOO�SRVVLEOH�VWDIILQJ�UDWLRV�RU� LW
ZRXOG� LPSO\� WKDW� RQH� WHDFKHU� FRXOG� VDWLVIDFWRULO\� WHDFK� D� WKRXVDQG� VWXGHQWV�� 6R
WKHUH�PXVW�EH�VRPH�µFXW�RII¶�UDWLR�EH\RQG�ZKLFK�WKH�,3$�DVVXPSWLRQ�GRHV�QRW�DSSO\�
,Q�SUDFWLFH�� WKH� ,3$� LPSOLFLWO\� GHILQHV� WKH� FXW�RII� UDWLR� DV� WKH� ORZHVW� VWDII�VWXGHQW
UDWLR� SUHYDLOLQJ� DQ\ZKHUH� LQ� $XVWUDOLD�� DQG� DUJXHV� IRU� µOHYHOOLQJ�GRZQ¶� WR� WKLV
PLQLPXP�UDWLR��%XW�QR�EDVLV�DW�DOO�LV�SUHVHQWHG�IRU�FKRRVLQJ�WKLV�OHYHO�UDWKHU�WKDQ�D
KLJKHU�RU�D�ORZHU�RQH��S�����

+H�UHYLHZV�WKH�HPSLULFDO�HYLGHQFH�IRU�WKH�KXPDQ�FDSLWDO�DSSURDFK��QRWLQJ�VRPH�RI
WKH� UHVHDUFK� GLIILFXOWLHV�� WKH� VHSDUDWLRQ� RI� WKH� HIIHFWV� RI� DELOLW\� DQG� HGXFDWLRQ�� WKH
TXDUDQWLQLQJ�RI�WKH�YDOXH�RI�LQYHVWPHQW�LQ�HGXFDWLRQ�IURP�WKH�HIIHFWV�RI�IOXFWXDWLRQV�LQ
WKH�ODERXU�PDUNHWV��WKH�SUREOHP�RI�PHDVXULQJ�VFKRRO�DQG�WHDFKHU�TXDOLW\��HWF���SS��������
+H�UHYLHZV�VFUHHQLQJ�WKHRU\�LQ�HPSLULFDO�WHUPV��WKRXJK�WKHUH�DUH�IHZ�UHOHYDQW�VWXGLHV�
>+H�SRVWXODWHV�WKH�SUREOHP�DV�HLWKHU�RU��WKDW�LV��ZH�FDQ�KDYH�D�KXPDQ�FDSLWDO�HIIHFW�RU�D
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VFUHHQLQJ� HIIHFW� EXW� QRW� ERWK� WRJHWKHU� �SS�� �������@� +H� DOVR� UHYLHZV� WKH� HPSLULFDO
HYLGHQFH� LQ� UHODWLRQ� WR� SXEOLF� FKRLFH� WKHRU\�� 4XLJJLQ� SRLQWV� WR� WKH� UHDO� ZRUOG
DVVRFLDWLRQV� EHWZHHQ� UHVRXUFHV� DQG� RXWFRPHV� �SS�� �������� +H� DOVR� UHYLHZV� WKH
SURGXFWLRQ�IXQFWLRQ�OLWHUDWXUH��IRFXVLQJ�RQ�+DQXVKHN�ZKRP�KH�DFFXVHV�RI�GRZQSOD\LQJ
ERWK� WKH� GLIILFXOW\� RI� HGXFDWLRQ� SURGXFWLRQ� IXQFWLRQV�� DQG� µWKH� SRVLWLYH� HYLGHQFH� WKDW
LQFUHDVHV� LQ� DJJUHJDWH� H[SHQGLWXUH� SHU� SXSLO� FRQWULEXWH� SRVLWLYHO\� WR� PHDVXUHG
RXWFRPHV¶��S�������+H�H[WHQGV�HDUOLHU�DUJXPHQWV�WR�D�UHMHFWLRQ�RI�%ODXJ¶V�DGKHUHQFH�WR
VFUHHQLQJ� WKHRU\� DQG� WR� D� SRLQW� E\� SRLQW� FULWLTXH� RI� 0DJOHQ¶V� VFUHHQLQJ� WKHRU\�
LQIOXHQFHG� FULWLTXH� RI� KXPDQ� FDSLWDO� WKHRU\��0DJOHQ�� VWDWHV� 4XLJJLQ�� VXEMHFWV� KXPDQ
FDSLWDO� WKHRU\� WR� D� FORVH� FULWLTXH� EXW� IDLOV� WR� H[HUFLVH� WKH� VDPH� ULJRXU� LQ� UHODWLRQ� WR
VFUHHQLQJ�WKHRU\��S�������+H�ORRNV�DW�JURZWK�DFFRXQWLQJ��ZKHUH�ERWK�'HQLVRQ¶V�������
WKHRULVDWLRQ��DQG�HQGRJHQRXV�JURZWK�WKHRU\��DUH�GUDZQ�LQ�WR�DGYDQFH�WKH�DUJXPHQW�IRU�D
KXPDQ�FDSLWDO�ZRUOG�YLHZ��7KH� ,3$�DUJXPHQWV�DUH�VXEMHFW� WR�PRUH�GHWDLOHG� UHIXWDWLRQ
�SS�� �������� +H� FRQFOXGHV� WKDW� HGXFDWLRQ� FXWEDFNV� KDYH� EHHQ� FDUULHG� RXW� ZLWKRXW
VSHFLILFLW\�RU�VHQVLWLYLW\��DQG�WKDW�SXEOLF�LQYHVWPHQW�VKRXOG�EH�LQFUHDVHG�

4XLJJLQ�� -RKQ� �������� µ$SSURDFKHV� WR� PHDVXULQJ� HIILFLHQF\� DQG
HIIHFWLYHQHVV� LQ� VFKRROV� HGXFDWLRQ¶�� SDSHU� SUHVHQWHG� DW� D� FRQIHUHQFH� RQ
µ3XEOLF� LQYHVWPHQW� LQ� VFKRROV� HGXFDWLRQ�� FRVWV� DQG� RXWFRPHV¶�� VSRQVRUHG
E\� WKH� 6FKRROV� &RXQFLO� DQG� WKH� &HQWUH� IRU� (FRQRPLF� 3ROLF\� 5HVHDUFK�
$XVWUDOLDQ�1DWLRQDO�8QLYHUVLW\��&DQEHUUD��0DUFK�

,Q�DGGLWLRQ�WR� WKH�DUJXPHQWV�RXWOLQHG� LQ� WKH�DERYH�SDSHU��4XLJJLQ� IRFXVHV�RQ�ZKDW�KH
LGHQWLILHV� DV� SRWHQWLDO� RXWSXW� PHDVXUHV� RI� KXPDQ� FDSLWDO�� VFKRRO� UHWHQWLRQ� UDWHV�
PHDVXUHV�RI�VDWLVIDFWRU\�FRXUVH�FRPSOHWLRQ��WKH�QXPEHU�RI�VWXGHQWV�JRLQJ�RQ�WR�IXUWKHU
HGXFDWLRQ��WKH�ODERXU�PDUNHW�SHUIRUPDQFH�RI�\RXQJ�SHRSOH��,QFUHDVHV�DQG�LPSURYHPHQWV
LQ� WKHVH�PHDVXUHV� VXJJHVW� WKDW� VFKRRO� V\VWHP�RXWSXW� KDV� µLQFUHDVHG� VXEVWDQWLDOO\� RYHU
WKH� SDVW� WZHQW\� \HDUV¶�� +RZHYHU� RXWSXW� PHDVXUHV� QHHG� LPSURYHPHQW�� 2QH� LV� WKH
KHWHURJHQHLW\�RI�6WDWH�7HUULWRU\�H[DPLQDWLRQV�DQG�TXDOLILFDWLRQV��2XWSXW�PHDVXUHV�PXVW
EH� VHQVLWLYH� WR� TXHVWLRQV� RI� TXDOLW\� RI� HGXFDWLRQ�� DQG� WKH� FKDUDFWHU� RI� HGXFDWLRQDO
RXWFRPHV��&RPSDULVRQV� EHWZHHQ� VFKRROV� DQG� EHWZHHQ� V\VWHPV�PXVW� EH� KDQGOHG�ZLWK
FDUH�EHFDXVH�PDQ\�IDFWRUV�FRQWDPLQDWH�OLNH�E\�OLNH�FRPSDUDELOLW\��SS���������

5RFKH��:LOOLDP�.��� )\QHV�� %ULDQ� DQG�0RUULVVH\�� 7HUUL� �������� µ:RUNLQJ
WLPH� DQG� HPSOR\PHQW�� D� UHYLHZ� RI� LQWHUQDWLRQDO� HYLGHQFH¶�� ,QWHUQDWLRQDO
/DERXU�5HYLHZ�����������SS����������

7KH�DUWLFOH�WHVWV�WKH�SRWHQWLDO�RI�WKH�SROLF\�REMHFWLYH�RI�ZRUN�VKDULQJ�LQ� WKH�FRQWH[W�RI
XQHPSOR\PHQW��,W�UHYLHZV�WKH�UHFHQW�H[SHULHQFH�RI�ZRUNLQJ�WLPH�VWDQGDUGV�DQG�ZRUNLQJ
KRXUV�LQ�WKH�2(&'�FRXQWULHV��RYHUWLPH��MRE�VKDULQJ��DQG�µMRE�WUDGLQJ¶��HDUO\�UHWLUHPHQW�
H[WHQGHG�OHDYH���7KH�DXWKRUV�FRQFOXGH�WKDW�LQ�UHODWLRQ�WR�UHGXFWLRQV�LQ�VWDQGDUG�ZRUNLQJ
KRXUV�� WKH� UHFHQW�H[SHULHQFH�KDV�EHHQ�µGLVDSSRLQWLQJ¶�DQG� WKHUH�PLJKW�HYHQ�KDYH�EHHQ
PRYHPHQW�LQ�D�QHJDWLYH�GLUHFWLRQ��-RE�VKDULQJ�UHPDLQV�D�YHU\�VPDOO�VFDOH�DFWLYLW\�
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6DNR�� 0DUL� �������� µ6XSSOLHUV� DVVRFLDWLRQV� LQ� WKH� -DSDQHVH� DXWRPRELOH
LQGXVWU\��FROOHFWLYH�DFWLRQ�IRU�WHFKQRORJ\�GLIIXVLRQ¶��&DPEULGJH�-RXUQDO�RI
(FRQRPLFV������SS����������

7KH�DUWLFOH�GLVFXVVHV�DVSHFWV�RI� WKH�RSHUDWLRQ�RI�VXSSOLHUV�DVVRFLDWLRQV�LQ� WKH�-DSDQHVH
DXWRPRELOH�LQGXVWU\��*URXSV�RI�LQGHSHQGHQW�VXSSOLHUV�DUH�DWWDFKHG�WR�HDFK�RI�WKH�PDMRU
DVVHPEOHU�PDQXIDFWXUHUV� H[FHSW� IRU� +RQGD�� 6XSSOLHU� UHODWLRQV� DUH� PRUH� WKDQ� DQ
LQWHUVHFWLQJ� JULG� RI� ELODWHUDO� UHODWLRQV� EHWZHHQ� PDQXIDFWXUHU� DQG� VXSSOLHU�� 6XSSOLHUV
FRQVWLWXWH� D� µQHWZRUN� RI� LQQRYDWRUV¶�� 6DNR� DUJXHV� WKDW� LQWHU�VXSSOLHU� FRRUGLQDWLRQ� LQ
WHFKQRORJ\� GLIIXVLRQ� LV� DQ� LPSRUWDQW� IDFWRU� LQ� WKH� FRPSHWLWLYHQHVV� RI� WKH� LQGXVWU\�
6XSSOLHU� QHWZRUNV� DUH� DV� LPSRUWDQW� DV� WKH� VXSSOLHU�DVVHPEOHU� UHODWLRQVKLS� ZKLFK� KDV
UHFHLYHG�PXFK�PRUH�DQDO\WLFDO�DWWHQWLRQ��/DWHUDO�FRPPXQLFDWLRQ�DQG�OHDUQLQJ�EHWZHHQ
VXSSOLHUV�LV�KLJKO\�YDOXHG��7KHUH�LV�RYHUODS�EHWZHHQ�WKH�GLIIHUHQW�DVVRFLDWLRQV��DQG�VRPH
PDMRU�VXSSOLHUV�VHUYH�VHYHUDO�DVVHPEOHU�FRPSDQLHV��7KHVH�PDMRU�VXSSOLHUV�±�UDWKHU�WKDQ
WKH�DVVHPEOHU�PDQXIDFWXULQJ�ILUPV�±�DUH� WKH�µQRGHV¶�RI� WKH� LQGXVWU\�QHWZRUN��7KHUH� LV
PXFK� LQIRUPDO� H[FKDQJH�� 7KHVH� DUH� VLJQLILFDQW� DQG� XQGHU�UHFRJQLVHG� H[WHUQDOLWLHV
DVVRFLDWHG�ZLWK�WKH�ELODWHUDO�VXSSOLHU�DVVHPEOHU�FRQWUDFWV��SS�����������

6HOV��/XF���������µ³7LPHOHVV�FUDIWVPDQVKLS´"�1HZ�SURGXFWLRQ�FRQFHSWV�LQ
WKH�PDFKLQH�WRRO�LQGXVWU\¶��:RUN��(PSOR\PHQW�DQG�6RFLHW\����������SS������
����

6HOV¶� DUWLFOH� DQDO\VHV� WKH� UHVXOWV� RI� WKH� %HOJLDQ� WUHQG� VWXG\�� ZKLFK� H[DPLQHG� WKH
SUHYDOHQFH�RI�QHZ�SURGXFWLRQ�FRQFHSWV� LQ� WKH�DXWRPRWLYH��PDFKLQH� WRRO��FKHPLFDO�DQG
FORWKLQJ� LQGXVWULHV��7KH�QRUPDWLYH� IUDPHZRUN� IRU� WKH� VWXG\� LV� WKDW� RI� GHFRQFHQWUDWLRQ
OLQNHG� WR� MRE� LQWHJUDWLRQ�� ,Q� WKLV� DSSURDFK� VXSSRUWLQJ� DQG� SUHSDUDWRU\� VWDII� VHUYLFHV� ±
SODQQLQJ��SURJUDPPLQJ��TXDOLW\�FRQWURO��PDLQWHQDQFH��TXDOLW\�DVVXUDQFH��SHUVRQQHO�HWF���
DUH�LQWHJUDWHG�LQWR�WKH�SURGXFWLRQ�GHSDUWPHQWV��VWDII�VHUYLFHV�DUH�WULPPHG�DQG�VWDII�DQG
SURGXFWLRQ�GHSDUWPHQWV�DUH�PHUJHG�DQG�VWDII�VHUYLFHV�DUH�DVVLJQHG�WR�OLQH�PDQDJHPHQW�
,Q� FRQWUDVW�� D� 7D\ORULVW� DSSURDFK� UHPRYHV� WKH� µLQGLUHFW¶� WDVNV� IURP� SURGXFWLRQ� MREV�
FUHDWLQJ�µVHJUHJDWHG¶�SURGXFWLRQ�MREV�UDWKHU�WKDQ�µLQWHJUDWHG¶�RQHV��S�������

+H� QRWHV� WKDW� WKHUH� DUH� WKUHH� ZD\V� RI� RUJDQLVLQJ� SURGXFWLRQ�� ,Q� DQ� µRSHUDWLRQ�
RULHQWHG¶� VWUXFWXUH� LGHQWLFDO� RSHUDWLRQV� DUH� JURXSHG� LQWR� SURGXFWLRQ� GLYLVLRQV�� 7KH
VHTXHQFLQJ�RI�GLIIHUHQW�RSHUDWLRQV�LV�UHODWLYHO\�RSHQ��7KHUH�LV�IOH[LEOH�OLQNLQJ��EXW�KLJK
LQYHQWRULHV��ORQJ�URXWLQJ�WLPHV�DQG�UHGXFHG�SURGXFWLYLW\�� ,Q�D�µIORZ�RULHQWHG�VWUXFWXUH¶
WKHUH�LV�D�IL[HG�DQG�VHTXHQWLDO�RUGHU�±�KLJKHU�SURGXFWLYLW\��EXW�OLPLWHG�SURGXFW�PL[�DQG
YROXPH�IOH[LELOLW\��,Q�D�µSURGXFW�RULHQWHG¶�VWUXFWXUH��RQH�SURGXFW�LV�ODUJHO\�ILQLVKHG�LQ�D
FOHDUO\� GHPDUFDWHG� SURFHVVLQJ� SKDVH�� (DFK� SURGXFWLRQ� GLYLVLRQ� PDNHV� RQH� W\SH� RI
SURGXFW��7KH�OLQN�EHWZHHQ�SURFHVVLQJ�VWHSV�LV�FOHDU��7KH�SURFHVV�PRYHV�LQ�RQH�GLUHFWLRQ
EXW�WDNHV�PXOWLSOH�URXWHV��7KLV�DSSURDFK�LV�PHDQW�WR�EH�WKH�PRVW�VXLWDEOH�IRU�PLQLPLVLQJ
FRRUGLQDWLRQ�SUREOHPV�LQ�DQ�XQVWDEOH�HQYLURQPHQW��&RQYHUVLRQ�IURP�D�OLQH�RULHQWHG�WR�D
SURGXFW�RULHQWHG� DSSURDFK� LV� PHDQW� WR� OHDG� WR� DQ� LQFUHDVH� LQ� IOH[LELOLW\�� ZLWK
SURGXFWLYLW\�KHOG�FRQVWDQW��7KH�SURGXFW�RULHQWHG�DSSURDFK�DOVR�OHQGV�LWVHOI�WR�EURDG�MREV
ZKLFK�JURXS�WRJHWKHU�D�ZLGHU�UDQJH�RI�WDVNV��S�������
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,Q�FDU�DVVHPEO\�FKDQJH�LV� UHDGLO\�REVHUYHG��7KH�ROG�SURGXFWLRQ�GHSDUWPHQWV�KDYH
EHHQ� EURNHQ� GRZQ� LQWR� VHSDUDWHG� SURFHVVHV� KDQGOHG� E\� SDUWO\� VHOI�VXVWDLQLQJ� WHDPV�
+RZHYHU� GHFRQFHQWUDWLRQ� KDV� QRW� EHHQ� H[WHQGHG� WR� VXFK� SURFHVVHV� DV� PDLQWHQDQFH�
TXDOLW\�FRQWURO�DQG�SHUVRQQHO�SROLF\�ZKLFK�KDYH�WKHUHIRUH�QRW�EHHQ�LQWHJUDWHG�ZLWK�WKH
ZRUN� JURXSV��:RUN�KDV�EHHQ� LQWHQVLILHG�� ,Q� WKH� FKHPLFDO� LQGXVWU\� WKH� WUHQG� WR� SDUWLDO
GHFRQFHQWUDWLRQ�LV�DEVHQW��7KH�ROG�GHSDUWPHQWV�DQG�SODQW�KLHUDUFKLHV�SHUVLVW��,Q�FORWKLQJ
WKHUH� LV� JUHDWHU� FRPSHWLWLRQ�� FDOOLQJ� XS� TXLFN� UHVSRQVLYHQHVV�� EXW� OLWWOH� FKDQJH� LQ� WKH
GLYLVLRQ�RI�ODERXU�FDQ�EH�GHWHFWHG�� ,Q�DOO� WKUHH�DUHDV� WKH�IXQGDPHQWDOV�RI� WKH�7D\ORULVW
SURGXFWLRQ� V\VWHP� KDYH� QRW� EHHQ� FKDOOHQJHG�� 7KLV� LV� µQHR�7D\ORULVP¶� QRW� µSRVW�
7D\ORULVP¶��SS������������7KH�PDFKLQH�WRRO�LQGXVWU\�LV�GLIIHUHQW��)RUPV�RI�SURGXFWLRQ
RUJDQLVDWLRQ�KDYH�PRYHG�FRQVLVWHQWO\� WRZDUGV�GHFRQFHQWUDWHG� VXSSRUW� DQG�SUHSDUDWLRQ
RI�SURGXFWLRQ��0HWDO�FXWWLQJ�DQG�VKDSLQJ�ZRUN�LQ�D�YHU\�GLIIHUHQW�PDQQHU�WR�DVVHPEO\�±
ORZ�YHUVXV�KLJK� DXWRPDWLRQ�� SURGXFW�RULHQWHG�YHUVXV�RSHUDWLRQ�RULHQWHG�±�EXW� WKH� WZR
VSKHUHV��HDFK�LQWHJUDWHG�RQ�WKHLU�RZQ�WHUPV��DUH�HIIHFWLYHO\�FRXSOHG��+RZHYHU��LW�LV�RQO\
WKH�PRUH�URXWLQH�SURJUDPPLQJ�WDVNV�ZKLFK�DUH�IXOO\�LQWHJUDWHG�LQWR�RSHUDWRU�MREV��/DUJH
FRPSDQLHV� KDYH� PRVWO\� QRW� FKRVHQ� IXOO� LQWHJUDWLRQ�� SUHIHUULQJ� µD� PRGHO� RI� IOH[LEOH
FRRSHUDWLRQ�EHWZHHQ�WKH�RSHUDWRUV�DQG�WKH�SURJUDPPLQJ�RIILFH¶��S�������

6HQ�� $PDUW\D� �������� µ(GLWRULDO�� KXPDQ� FDSLWDO� DQG� KXPDQ� FDSDELOLW\¶�
:RUOG�'HYHORSPHQW�����������SS������������

6HQ� DUJXHV� WKDW� WKH� IRUPDWLRQ� RI� KXPDQ� FDSLWDO� VKRXOG� EH� XQGHUVWRRG� LQ� WKH� EURDGHU
IUDPHZRUN�RI�WKH�H[SDQVLRQ�RI�KXPDQ�FDSDELOLW\�IRU�WKH�SXUSRVHV�RI�WKH�HQULFKPHQW�RI
OLIH��HQDEOLQJ�KXPDQ�EHLQJV�µWR�OHDG�OLYHV�WKH\�KDYH�UHDVRQ�WR�YDOXH�DQG�WR�HQKDQFH�WKH
VXEVWDQWLYH�FKRLFHV�WKH\�KDYH¶��)URP�WKH�SRLQW�RI�YLHZ�RI�WKH�LQGLYLGXDO��WKH�H[SDQVLRQ
RI� KXPDQ� FDSLWDO� KDV� LQGLUHFW� EHQHILWV�� EXW� WKH� HQKDQFHPHQW� RI� KXPDQ� FDSDELOLW\� KDV
GLUHFW� EHQHILWV�� µ7KLV� LV� EHFDXVH� KXPDQ� EHLQJV� DUH� QRW� PHUHO\� PHDQV� RI� SURGXFWLRQ
�HYHQ� WKRXJK� WKH\�H[FHO� LQ� WKDW� FDSDFLW\��� EXW� DOVR� WKH� HQG�RI� WKH� H[HUFLVH¶� �S�� ������
&DSDELOLW\� H[SDQVLRQ� DOVR� KHOSV� EULQJ� DERXW� VRFLDO� FKDQJH�� ZKLFK� H[WHQGV� EH\RQG
HFRQRPLF�FKDQJH�

,I� HGXFDWLRQ�PDNHV�D�SHUVRQ�PRUH� HIILFLHQW� LQ� FRPPRGLW\�SURGXFWLRQ�� WKHQ� WKLV� LV
FOHDUO\�DQ�HQKDQFHPHQW�RI�KXPDQ�FDSLWDO��7KLV�FDQ�DGG�WR�WKH�YDOXH�RI�SURGXFWLRQ
LQ�WKH�HFRQRP\�DQG�DOVR�WR� WKH�LQFRPH�RI� WKH�SHUVRQ�ZKR�KDV�EHHQ�HGXFDWHG��%XW
HYHQ� ZLWK� WKH� VDPH� OHYHO� RI� LQFRPH�� D� SHUVRQ� PD\� EHQHILW� IURP� HGXFDWLRQ�� LQ
UHDGLQJ��FRPPXQLFDWLQJ��DUJXLQJ��LQ�EHLQJ�DEOH�WR�FKRRVH�LQ�D�PRUH�LQIRUPHG�ZD\�
LQ�EHLQJ�WDNHQ�PRUH�VHULRXVO\�E\�RWKHUV��DQG�VR�RQ��7KH�EHQHILWV�RI�HGXFDWLRQ��WKXV�
H[FHHG� LWV� UROH� DV� KXPDQ� FDSLWDO� LQ� FRPPRGLW\� SURGXFWLRQ�� 7KH� EURDGHU� KXPDQ�
FDSDELOLW\�SHUVSHFWLYH�ZRXOG�UHFRUG� ��DQG�YDOXH� �� WKHVH�DGGLWLRQDO� UROHV��7KH� WZR
SHUVSHFWLYHV�DUH��WKXV��FORVHO\�UHODWHG�EXW�GLVWLQFW��S��������

6HQ�FLWHV�$GDP�6PLWK��QRWLQJ�6PLWK¶V�FRPPLWPHQW� WR�HGXFDWLRQ�DQG�µKLV�PDVVLYH
FRQILGHQFH� LQ� WKH� LPSURYDELOLW\� RI� KXPDQ� FDSDELOLWLHV¶� �S�� ������� 6PLWK� OLQNV� WKH
H[SDQVLRQ� RI� SURGXFWLYH� DELOLWLHV� WR� WKH� DELOLW\� WR� OHDG� GLIIHUHQW� W\SHV� RI� OLYHV�� 7KH
FRQFHSW� RI� KXPDQ� FDSLWDO�� µZKLFK� FRQFHQWUDWHV� RQ� RQO\� RQH� SDUW� RI� WKH� SLFWXUH� �DQ
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LPSRUWDQW� SDUW�� UHODWLQJ� WR� EURDGHQLQJ� WKH� DFFRXQW� RI� ³UHVRXUFHV´�¶� LV� µHQULFKLQJ¶� EXW
QHHGV�µVXSSOHPHQWDWLRQ¶��S��������

6KHHKDQ�� 3HWHU� DQG� 7LNKRPLURYD�� *DOLQD� �������� µ7KH� ULVH� RI� WKH� JOREDO
NQRZOHGJH�HFRQRP\¶��LQ�3HWHU�6KHHKDQ�DQG�*UHJ�7HJDUW��HGV���:RUNLQJ�IRU
WKH�IXWXUH��WHFKQRORJ\�DQG�HPSOR\PHQW�LQ� WKH�JOREDO�NQRZOHGJH�HFRQRP\�
9LFWRULD�8QLYHUVLW\�3UHVV��0HOERXUQH��SS��������

7KH�DXWKRUV�DUJXH� WKDW� WKH� UHYROXWLRQ� LQ� LQIRUPDWLRQ� WHFKQRORJ\� DQG� FRPPXQLFDWLRQV�
WRJHWKHU� ZLWK� GHUHJXODWLRQ�� DUH� GULYLQJ� WKH� HPHUJHQFH� RI� WKH� JOREDO� NQRZOHGJH
HFRQRP\�� ,WV� GHILQLQJ� FKDUDFWHULVWLFV� DUH� µNQRZOHGJH� LQWHQVLW\� DQG� JOREDOLVDWLRQ¶� �SS�
�������

µ7KH� FHQWUDO� WHFKQRORJLFDO� IDFW¶� RI� WKH� JOREDO� NQRZOHGJH� HFRQRP\� >WKH� WHUP� LV
GHULYHG�IURP�WKH�2(&'@�LV�µWKH�DELOLW\� WR�GHOLYHU�FRGLILHG�NQRZOHGJH�«�YHU\�TXLFNO\
DQG�FKHDSO\�WR�WKH�DUHD�ZKHUH�LW�LV�QHHGHG��WR�WUDQVIRUP�VXFK�NQRZOHGJH�H[WHQVLYHO\�DV
UHTXLUHG¶�DQG�WR�XVH�LW�LQ�PDFKLQHV�HWF���S�������7KH�UDFH�LV�RQ�WR�SURGXFH�WUDQVLVWRUV�VR
VPDOO� WKH\�DUH�DW� WKH�NQRZQ�SK\VLFDO� OLPLWV��ZKLFK�DUH��������� DWRPV�ZLGH��%HWZHHQ
����� DQG� ����� WKH� SULFH�SHUIRUPDQFH� UDWLR� RI� FRPSXWLQJ� IHOO� E\� �������� 7KH
WUDQVPLVVLRQ�RI�LQIRUPDWLRQ�E\�OLJKW�PHVVDJHV�WKURXJK�RSWLF� ILEUH�FDEOHV�RIIHUV�DOPRVW
XQOLPLWHG�FDSDFLW\�LQ�WHUPV�RI�QXPEHUV�RI�OLQHV��DQG�EDQGZLGWK�DYDLODEOH�WR�WKRVH�OLQHV�
,Q�GLJLWDO�PRGH�DOO�IRUPV�RI�FRPPXQLFDWLRQ��YRLFH��GDWD��YLGHR�HWF���DUH�HVVHQWLDOO\�WKH
VDPH� DQG� WKLV� FRQWULEXWHV� WR� WKH� FXUUHQW� HPSKDVLV� RQ� RSHQ� V\VWHPV� DQG� PD[LPLVHV
LQWHURSHUDELOLW\�DQG� LQWHUFRQQHFWLYLW\� LQ� LQIRUPDWLRQ� WHFKQRORJ\�V\VWHPV�� UHTXLULQJ� WKH
GHYHORSPHQW� RI� FRPPRQ� LQWHUQDWLRQDO� VWDQGDUGV� DQG� SURWRFROV�� 7KHUH� KDYH� DOVR� EHHQ
SDUDOOHO�DGYDQFHV�LQ�WHFKQRORJLHV�UHODWHG�WR�WKH�FDSWXUH��VWRUDJH�DQG�XVH�RI�LQIRUPDWLRQ
VXFK� DV� VFDQQLQJ�� LPDJLQJ�� GLVSOD\� PRQLWRUV�� FRS\LQJ� HWF�� &RPSOHPHQWLQJ� WKH
GHYHORSPHQW� RI� FRPSXWLQJ� DQG� FRPPXQLFDWLRQV� KDUGZDUH� WKHUH� KDV� EHHQ� D� PDMRU
GHYHORSPHQW�RI�VRIWZDUH��SS���������

7KH� ,QWHUQHW�DFKLHYHG�IXOO� IXQFWLRQDOLW\�ZLWK� WKH�GHYHORSPHQW�RI� WKH�VRIWZDUH�DQG
QHWZRUNLQJ� SURWRFROV� WKDW� GHILQH� WKH� :RUOG� :LGH� :HE� �%HUQHUV�/HH� DW� &(51� LQ
6ZLW]HUODQG�����������DQG�WKH�0RVDLF�EURZVHU��$QGUHVVHQ�HWF��DW�8QLYHUVLW\�RI�,OOLQRLV
������ DQG� LWV� FRPPHUFLDO� UHOHDVH� E\� 1HWVFDSH� LQ� ������ 7KHUH� ZHUH� �������� ,QWHUQHW
KRVWV�LQ�������������PLOOLRQ�LQ�-XO\�������DQG��������PLOOLRQ�LQ�-DQXDU\������LPSO\LQJ
WRWDO�XVHUV�RI�������PLOOOLRQ�� ,W�LV�H[SHFWHG�WKDW�E\������WKHUH�ZLOO�EH���������PLOOLRQ
SHRSOH�XVLQJ�WKH�,QWHUQHW�����SHU�FHQW�RI�WKH�ZRUOG¶V�SRSXODWLRQ��SS���������

,Q� HFRQRPLF� WHUPV� WKH�FHQWUDO� IHDWXUH�RI� WKH� LQIRUPDWLRQ� WHFKQRORJ\� UHYROXWLRQ� LV
µWKH�DELOLW\�WR�PDQLSXODWH��VWRUH�DQG�WUDQVPLW�YHU\�ODUJH�TXDQWLWLHV�RI�LQIRUPDWLRQ�DW�«
DOPRVW� ]HUR� PDUJLQDO� FRVW� IRU� PDQ\� XVHUV¶�� $OVR� WKH� SHUYDVLYHQHVV� RI� WKHVH
WHFKQRORJLHV�� ZKLFK� UHDFK� LQWR� HYHU\� DVSHFW� RI� WKH� HFRQRP\�� 7KH\� IDFLOLWDWH� WKH
DSSOLFDWLRQ�RI�NQRZOHGJH�WR�DOO�HOHPHQWV�RI�WKH�HFRQRP\��JOREDOLVDWLRQ��QHZ�LQGXVWULHV�
DQG�FKDQJHV�WR�ZRUOG�ODERXU�PDUNHWV��7KH�XOWLPDWH�LPSDFW�RI�WKH�WHFKQRORJLFDO�FKDQJHV
GHSHQGV�RQ�µWKH�HFRQRPLF�DQG�VRFLDO�FRQWH[W¶�ZKLFK�LV�JUHDWO\�DIIHFWHG�E\�GHUHJXODWLRQ�
7KLV� LQFOXGHV� UHGXFWLRQV� LQ� WUDGH� EDUULHUV�� WKH� IUHHLQJ� XS� RI� FDSLWDO� PDUNHWV�� HDVLHU
WHFKQRORJ\� WUDQVIHU�� DQG� WKH� GHUHJXODWLRQ� RI� LQWHUQDO� PDUNHWV� LQ� JRRGV�� VHUYLFHV� DQG
ILQDQFH� �SS���������� ,Q������ WKH� UDWLR�RI� IRUHLJQ� H[FKDQJH� WUDGLQJ� WR�ZRUOG� WUDGH�ZDV
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DERXW�������LQ������GDLO\�WUDGLQJ�ZDV�86������ELOOLRQ��D������UDWLR��7KHUH�KDV�DOVR�EHHQ
PDVVLYH� JURZWK� LQ� WKH� LQWHUQDWLRQDO� ERQG� DQG� HTXLW\� PDUNHWV�� DQG� WKH� PDUNHWV� IRU
GHULYDWLYHV� VXFK� DV� FXUUHQF\� DQG� LQWHUHVW� UDWH� IXWXUHV�� VZDSV� DQG� RSWLRQV�� 7KH
GHUHJXODWLRQ�RI�WHOHFRPPXQLFDWLRQV��LQFOXGLQJ�LQGXFHG�FRPSHWLWLRQ�DQG�SULYDWLVDWLRQ��LV
DQRWKHU�H[DPSOH��SS���������

.QRZOHGJH� LV� LQFRUSRUDWHG� LQWR� SURGXFWLYH� DFWLYLW\� LQ� PDQ\� ZD\V�� LQFOXGLQJ
WUDLQLQJ��2QH�PHWKRG�RI�PHDVXULQJ�WKH�LQFUHDVH�LQ�µNQRZOHGJH�LQWHQVLW\¶�LV�WR�PHDVXUH
WKH� OHYHO� RI� H[SHQGLWXUH� RQ� 5	'� SHU� XQLW� RI� SURGXFWLRQ�� 7KLV� UDWLR� LQFUHDVHG
VXEVWDQWLDOO\�LQ�DOPRVW�DOO�LQGXVWULHV�GXULQJ�WKH�����V��SS���������>EXW�WKH�PHDVXUHPHQW
RI� VHSDUDWH� DQG� VSHFLDOLVW�5	'�DV� D�SUR[\� IRU� NQRZOHGJH� LQ� JHQHUDO� DSSHDUV� WR�ZRUN
DJDLQVW� WKH� ORJLF� RI� NQRZOHGJH� DV� µHPERGLHG¶� LQWR� DQ� LQFUHDVLQJ� UDQJH� RI� DFWLYLWLHV@�
$QRWKHU� LQGLFDWRU� LV� WKH� LQFUHDVHG� LPSRUWDQFH� RI� KLJK� NQRZOHGJH� LQWHQVLW\� LQGXVWULHV
UHODWLYH�WR�ORZ�NQRZOHGJH�LQWHQVLW\�LQGXVWULHV��S�������,Q�WKH�ILUVW�KDOI�RI�WKH�����V�WKHUH
ZDV�PDVVLYH�JURZWK�LQ�KLJK�WHFKQRORJ\�H[SRUWV�RI������SHU�FHQW�SHU�DQQXP�FRPSDUHG�WR
����SHU�FHQW�SHU�DQQXP�JURZWK�LQ�DOO�PDQXIDFWXULQJ�H[SRUWV��S�������7KH�JURZWK�RI�KLJK
WHFKQRORJ\�LPSRUWV�LV�DFFRPSDQLHG�E\�D�GUDPDWLF�IDOO�LQ�WKH�XQLW�FRVW�RI�PDQ\�RI�WKHVH
FRPPRGLWLHV��VXJJHVWLQJ�D�PXFK�JUHDWHU�JURZWK�LQ�WKH�UROH�RI�WKH�SURGXFWV�WKHPVHOYHV�
µ,W�GRHV� VHHP� OLNHO\� WKDW� KLJK� WHFK� H[SRUWV�ZLOO� LQ�GXH� FRXUVH�EHFRPH� WKH�GRPLQDWLQJ
HOHPHQW� LQ�ZRUOG�JRRGV� WUDGH¶� �S�������1RWH� WKDW�EHWZHHQ������DQG������ WKH� VKDUH�RI
ZRUOG�H[SRUWV�RI�FRPSXWLQJ�DQG�HOHFWURQLF�SURGXFWV�KHOG�E\�WKH�$6($1�FRXQWULHV�SOXV
(DVW�$VLD� �.RUHD��7DLZDQ��+RQJ�.RQJ� DQG�&KLQD�� URVH� IURP����� WR������ SHU� FHQW� �S�
����

+RZHYHU�WKH�86�LV�WKH�FOHDU�ZRUOG�OHDGHU�LQ�WKH�NQRZOHGJH�LQWHQVLW\�RI�SURGXFWLRQ�
DV�PHDVXUHG�E\�WKH�NQRZOHGJH�LQWHQVLW\�RI�PDQXIDFWXULQJ��S�������,Q�WKH�86�ZDJHV�KDYH
JURZQ�PRUH�UDSLGO\�LQ�WKH�NQRZOHGJH�LQWHQVLYH�LQGXVWULHV�VLQFH�WKH�HDUO\�����V��EXW�WKH
NQRZOHGJH� FRPSRVLWLRQ� RI� ERWK� PDQXIDFWXULQJ� ZDJHV� ±� DQG� SDUWLFXODUO\� RI
PDQXIDFWXULQJ� HPSOR\PHQW� ±� KDYH� IDOOHQ� VLQFH� ����� �SS�� �������� >7KLV� UHIOHFWV� RI
WHFKQRORJLFDO�GLVSODFHPHQW�RI�ODERXU�ZLWKLQ�WKH�5	'�LQWHQVLYH�LQGXVWULHV�@

,Q�WKH�2(&'�UHJLRQ�LQ������������WUDGH�LQ�VHUYLFHV�JUHZ�IDVWHU�WKDQ�PDQXIDFWXULQJ
WUDGH�� µ2WKHU� SULYDWH� VHUYLFHV¶� ±� H[FOXGHV� WUDYHO�� WUDQVSRUWDWLRQ� DQG� µRIILFLDO� VHUYLFHV¶
DQG� LQFOXGHV� IDVW� JURZLQJ� DUHDV� VXFK� DV� FRPSXWHU� DQG� GDWD� SURFHVVLQJ� VHUYLFHV�� GDWD
EDVH�DQG�RWKHU�LQIRUPDWLRQ�VHUYLFHV��HWF��±�JUHZ�DW������SHU�FHQW�SHU�DQQXP��DQG�ZDV�WKH
IDVWHVW� JURZLQJ� DUHD� RI� WUDGH� LQ� WKH� 2(&'�� UHDFKLQJ� ����� SHU� FHQW� RI� PHUFKDQGLVH
H[SRUWV� LQ� ����� �S�� ����� ,Q� 6LQJDSRUH� H[SRUWV� RI� RWKHU� SULYDWH� VHUYLFHV� UHDFKHG� ���
ELOOLRQ�LQ������DQG�JUHZ������SHU�FHQW�SHU�DQQXP������������S�������,Q�$XVWUDOLD�GXULQJ
����������RWKHU�SULYDWH�VHUYLFHV�JUHZ������SHU�FHQW�SHU�DQQXP�FRPSDUHG�WR�DQ�RYHUDOO
����SHU�FHQW�JURZWK�LQ�PHUFKDQGLVH�WUDGH��S�������*URZWK�RI�RWKHU�SULYDWH�VHUYLFHV�ZDV
HYHQ� PRUH� UDSLG� LQ� *HUPDQ\�� -DSDQ� DQG� WKH� 1HWKHUODQGV�� 1RWH� WKDW� $XVWUDOLDQ� WRWDO
VHUYLFHV� H[SRUWV� JUHZ� PRUH� UDSLGO\� WKDQ� LQ� DQ\� RI� WKH� OHDGLQJ� 2(&'� FRXQWULHV�� ,Q
$XVWUDOLD� µSHUVRQ� DQG� NQRZOHGJH�EDVHG� VHUYLFHV¶� LV� D� ODUJHU� FRPSRQHQW� RI�*'3� WKDQ
JRRGV�LQGXVWULHV�� WKH�VDPH�DV� LQ� WKH�86$�EXW�XQOLNH�*HUPDQ\�DQG�-DSDQ�� ,Q�$XVWUDOLD
WKH�WKLUG�FDWHJRU\�RI�*'3��JRRGV�UHODWHG�VHUYLFHV�LV�D�ULVLQJ�FRPSRQHQW�DOVR��SS���������

*OREDOLVDWLRQ� DV� WKH� DXWKRUV� GHILQH� LW�� IROORZLQJ� +DW]LFKURQRJORX�� LQFRUSRUDWHV
IRUHLJQ�GLUHFW� LQYHVWPHQW��FDSLWDO� WUDQVIHUV�RWKHU� WKDQ�GLUHFW� LQYHVWPHQW�� WUDGH� IORZV�RI
JRRGV� DQG�RI� VHUYLFHV�� DQG� WHFKQRORJ\� WUDQVIHUV� �S�� ���� >LH�� LW� LV� D� FDWFK�DOO� IRU� FURVV�
ERUGHU�HFRQRPLF�FRQWDFW� LQYROYLQJ�ILQDQFLDO�H[FKDQJH@��2QH�DVSHFW�RI�JOREDOLVDWLRQ� LV
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WKH� JURZLQJ� LQWHU�UHODWLRQVKLSV� EHWZHHQ� WUDGH�� ILQDQFH� DQG� WHFKQRORJ\� IORZV�� 2WKHU
IHDWXUHV� LQFOXGH�� µVLPXOWDQHRXV� FRPSHWLWLRQ� LQ� HDFK� PDUNHW� EHWZHHQ� QXPHURXV� QHZ
FRPSHWLWRUV� IURP� DOO� FRXQWULHV�� DQ� LQFUHDVHG� LQWUD�LQGXVWU\� FRPSRQHQW� RI� WUDGH�
µGLPLQLVKHG� LPSRUWDQFH� RI� WUDGH� ZKLFK� LV� QR� ORQJHU� YLUWXDOO\� WKH� VROH� YHFWRU� RI
JOREDOLVDWLRQ¶�� HPHUJHQFH� RI� VSHFLILF� UHJLRQDO� DQG� FXOWXUDO� IDFWRUV�� µQDWLRQDO
FRPSDUDWLYH�DGYDQWDJHV� LQFUHDVLQJO\� FRUUHVSRQG� WR�DGYDQWDJHV�RI� ORFDWLRQ�ZKLFK�YDU\
DFFRUGLQJ� WR� FRUSRUDWH� VWUDWHJLHV¶� �S�� ����� *OREDOLVDWLRQ� LV� DVVRFLDWHG� ZLWK� PDVVLYH
IRUHLJQ�GLUHFW�LQYHVWPHQW�LQWR�WKH�86$�DV�ZHOO�DV�IURP�WKH�86$�WR�WKH�UHVW�RI�WKH�ZRUOG
�S�� ����� ,W� LV� DOVR� DVVRFLDWHG� ZLWK� WKH� PRUH� JHQHUDO� WUHQG� WR� WUDGH� LQ� VHUYLFHV�� µ7KH
LQWHUQDWLRQDOLVDWLRQ�RI�VHUYLFHV�ZLOO�OLNHO\�OHDG�WKH�QH[W�VWDJH�RI�HFRQRPLF�JOREDOLVDWLRQ¶
�:RUOG�%DQN���7HFKQRORJ\�PDNHV�SRVVLEOH�GHOLYHU\�RI�PDQ\�VHUYLFHV�DW�D�GLVWDQFH��.H\
IDFWRUV�LQ�GHWHUPLQLQJ�FRPSHWLWLYH�SRVLWLRQ�LQ�VHUYLFHV�ZLOO�EH�FRVW�DQG�VHUYLFH�TXDOLW\�
LQWHJUDWLRQ�LQWR�H[LVWLQJ�FXOWXUDO�SDWWHUQV�HJ��LQ�KHDOWK�DQG�HGXFDWLRQ��DQG�WHFKQRORJLFDO
OHDGHUVKLS��SS���������

6KHHKDQ��3HWHU�DQG�7LNKRPLURYD��*DOLQD���������µ7KH�QDWLRQ�LQ�WKH�JOREDO
NQRZOHGJH�HFRQRP\¶��LQ�3HWHU�6KHHKDQ�DQG�*UHJ�7HJDUW��HGV���:RUNLQJ�IRU
WKH�IXWXUH��WHFKQRORJ\�DQG�HPSOR\PHQW�LQ� WKH�JOREDO�NQRZOHGJH�HFRQRP\�
9LFWRULD�8QLYHUVLW\�3UHVV��0HOERXUQH��SS���������

1DWLRQDO�FRPSHWLWLYHQHVV�LV�QRW�UHGXFLEOH�VLPSO\�WR�LQWHUQDWLRQDO�WUDGH�SRVLWLRQ��,W�LV�µD
PDWWHU�RI�WKH�DELOLW\�RI�WKH�QDWLRQ¶V�HFRQRPLF�V\VWHP�WR�VXVWDLQ�D�KLJK�DQG�JURZLQJ�OLIH
IRU� LWV� FLWL]HQV� ZKLOH� EHLQJ� RSHQ� WR� JOREDO� FRPSHWLWLRQ¶� �S�� ����� 7KHUH� LV� LQFUHDVLQJ
HYLGHQFH�WKDW�WKH�QDWLRQV�RI�WKH�ZRUOG�DUH�SRODULVLQJ�UDWKHU�WKDQ�FRQYHUJLQJ�LQ�HFRQRPLF
WHUPV��ZKLFK�FRQIOLFWV�ZLWK�VWDQGDUG�QHR�FODVVLFDO�WKHRU\�DQG�WKH�,0)¶V�SUHGLFWLRQV��S�
�����'DWD�LOOXVWUDWLQJ�WKLV�IROORZ��7KH�FUDVK�RI������KDV�GHYDVWDWHG�(DVW�DQG�6RXWK�(DVW
$VLD��ZLWK�RQO\�7DLZDQ�DQG�&KLQD�H[HPSW��S������� ,Q�5XVVLD� WKH������*'3�OHYHO�ZDV
�����SHU�FHQW�EHORZ�WKDW�RI�������,Q�WKH�7UDQVFDXFDFXV�DQG�&HQWUDO�$VLD�WKH�GHFOLQH�ZDV
�����SHU�FHQW�� LQ�&HQWUDO�DQG�(DVWHUQ�(XURSH������SHU�FHQW� �S�������7KH� ORQJ�SRVW�ZDU
SURFHVV� RI� FRQYHUJHQFH� RI� WKH� GHYHORSHG� FRXQWULHV� WRZDUGV� 86� LQFRPH� OHYHOV� DOVR
VHHPV�WR�KDYH�HQGHG��S�������-DSDQ¶V�VXSHULRULW\�LQ�WHFKQRORJ\�EDVHG�PDQXIDFWXULQJ�LQ
WKH�����V�JDYH�ZD\�WR�86�VXSHULRULW\�LQ�NQRZOHGJH�EDVHG�VHUYLFHV�LQ�WKH�����V��S������

$XVWUDOLD¶V�VWUHQJWKV�DUH�LWV�VWURQJ�NQRZOHGJH�EDVH�UHODWLYH�WR�SRSXODWLRQ��WKH�UDSLG
XSWDNH� RI� QHZ� WHFKQRORJLHV� DQG� EHLQJ� LQ� D� VWURQJ� SRVLWLRQ� WR� HPEUDFH� WKH� RQOLQH
HFRQRP\� �µD� JRRG� WHOHFRPPXQLFDWLRQV� LQIUDVWUXFWXUH� DQG� D� VNLOOHG� VRIWZDUH� LQGXVWU\¶�
HLJKWK� KLJKHVW� 3&� SHQHWUDWLRQ� LQ� WKH� ZRUOG� ZLWK� ��������� LQ� ������� 2WKHU� VWUHQJWKV
LQFOXGH� D� UDQJH� RI� FRPSHWLWLYH� LQGXVWULHV� �DJULFXOWXUH� DQG� PLQLQJ�� SDUWV� RI
PDQXIDFWXULQJ�� VHUYLFHV��� WKH� IDFW� WKDW� VXEVWDQWLDO� DGMXVWPHQW� KDV� RFFXUUHG�� KDYLQJ� D
UHODWLYHO\�RSHQ�VRFLHW\��DQG�ORFDWLRQ�LQ�WKH�$VLD�3DFLILF�UHJLRQ��%XW�UDSLG�DGMXVWPHQW�KDV
EHHQ�DW� WKH�H[SHQVH�RI�FUHDWLQJ�D�FRPSHWLWLYH� ILUP�DQG� LQGXVWU\�VWUXFWXUH�� µ7KH�QDWLRQ
KDV�OLWWOH�SURGXFWLYH�FDSDFLW\�LQ�ODUJH�DUHDV�RI�LQGXVWULDO�DFWLYLW\¶��0DQ\�$XVWUDOLDQ�ILUPV
DUH�YHU\�VPDOO�UHODWLYH�WR� WKH�VFDOH�QHFHVVDU\� WR�DFKLHYH� LQWHUQDWLRQDO�FRPSHWLWLYHQHVV�
0DQ\�PXOWLQDWLRQDOV�RSHUDWLQJ�LQ�$XVWUDOLD�DUH�IRFXVHG�RQ�WKH�$XVWUDOLDQ�PDUNHW�UDWKHU
WKDQ� RQ� 5	'� DQG� SURGXFW� GHYHORSPHQW� LQ� UHODWLRQ� WR� JOREDO� PDUNHWV�� $XVWUDOLD� KDV
IDLOHG�WR�DWWUDFW�LWV�VKDUH�RI�WKH�IRUHLJQ�GLUHFW�LQYHVWPHQW��HVSHFLDOO\�IRU�WKH�FUHDWLRQ�RI
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QHZ�SURGXFWLYH�FDSDFLW\�UDWKHU�WKDQ�DVVHW�SXUFKDVH��SS������������µ$XVWUDOLD�KDV�IDLOHG
WR�FDSWXUH�DQ\�VKDUH�RI� WKH�XSVXUJH�LQ�JOREDO� IRUHLJQ� LQYHVWPHQW�VLQFH� WKH�PLG�����V¶
�S�������

7KH�SURFHVVHV�RI�DGMXVWPHQW� LQ� ILUPV�DQG�JRYHUQPHQW�DJHQFLHV�KDYH� ODUJHO\�EHHQ
WKURXJK� H[WHUQDO� PHDQV� �UHWUHQFKPHQW�� FRQWUDFWLQJ� RXW�� GRZQVL]LQJ�� XVH� RI
WHPSRUDU\� HPSOR\HHV�� SULYDWLVDWLRQ� DQG� VDOHV� RI� EXVLQHVVHV�� ZLWK� OHVV� DWWHQWLRQ
KDYLQJ� EHHQ� JLYHQ� WR� WKH� UHWUDLQLQJ� DQG� UHGHYHORSPHQW� RI� FDSDELOLWLHV�ZLWKLQ� WKH
ILUP��S�������

$V�D�UHVXOW�RI�WKHVH�IDFWRUV�µD�YLDEOH�FRPSHWLWLYH�LQGXVWU\�VWUXFWXUH�FRQVLVWHQW�ZLWK
UDSLG� JURZWK� DQG� D� UHWXUQ� WR� IXOO� HPSOR\PHQW� LV� QRW� \HW� LQ� SODFH¶� �S�� ������ 7KHUH� LV
OLPLWHG�H[SHULHQFH�LQ�HIIHFWLYH�SROLFLHV�WR�DGGUHVV�WKH�SUREOHP�RI�ILUP�LQGXVWU\�VWUXFWXUH
�S�� ������ ,Q� ��������� ��� SHU� FHQW� RI� $XVWUDOLDQ� ILUPV� KDG� OHVV� WKDQ� ��� SHRSOH�� 2QO\
������� KDG� ��� RU� PRUH�� 3URGXFWLYLW\� LQFUHDVHV� VKDUSO\� ZLWK� VL]H�� HVSHFLDOO\� LQ
PDQXIDFWXULQJ��JURVV�SURGXFW�SHU�KHDG�LQ�ILUPV�ZLWK�PRUH�WKDQ�����SHRSOH�LV�PRUH�WKDQ
GRXEOH� WKDW� IRU� ILUPV� ZLWK� ����� SHRSOH�� 7KLV� ILUP� VL]H� GLVWULEXWLRQ� UHVHPEOHV� 6SDLQ
UDWKHU� WKDQ�*HUPDQ\�RU� WKH�86$��S��������2QO\�DERXW�����SHU�FHQW�RI� ILUPV�ZLWK� OHVV
WKDQ����HPSOR\HHV�H[SRUWHG�DW�DOO�LQ����������S��������<HW�LQ�$XVWUDOLD�WKH�ODUJH�ILUPV
DUH� SRRU� H[SRUWHUV�� $QG� DPRQJ� PDQXIDFWXULQJ� ILUPV� XQGHUWDNLQJ� 5	'� WKH� OHYHO� RI
5	'�DQG�LQQRYDWLRQ�VSHQGLQJ�DV�D�VKDUH�RI�VDOHV�LV�ILYH�WLPHV�KLJKHU�IRU�ILUPV�RI�OHVV
WKDQ����HPSOR\HHV�� WKDQ�IRU�ILUPV�ZLWK�����RU�PRUH�HPSOR\HHV��SS������������7KLV� LV
SDUWO\� EHFDXVH� ����� SHU� FHQW� RI� ILUPV�ZLWK� ���� RU�PRUH� HPSOR\HHV� DUH� DW� OHDVW� SDUWO\
IRUHLJQ�RZQHG�DQG�DOPRVW����SHU�FHQW�RI�WKHVH�DUH�DW�OHDVW�KDOI�IRUHLJQ�RZQHG��S�������
µ7KH�IRUHLJQ�VKDUH�RI�VDOHV�LV�SDUWLFXODUO\�SURQRXQFHG�LQ�KLJKHU�WHFKQRORJ\�LQGXVWULHV�±
EHLQJ������SHU�FHQW�LQ�WKH�KLJK�5	'�LQWHQVLW\�FDWHJRU\�DQG������SHU�FHQW�LQ�WKH�PHGLXP
KLJK� FDWHJRU\¶� �S�� ������7KH� IRUHLJQ� ILUPV� GRPLQDWH� DQG� KDYH� SRRU� SHUIRUPHUV�� WKRVH
$XVWUDOLDQ�FRPSDQLHV� WKDW� DUH� LQ� WKH�KLJK� WHFK�VHFWRU�DUH�VPDOOHU�EXW�RIWHQ�JRLQJ�YHU\
ZHOO��S��������7KH�DXWKRUV�GUDZ�WKH�FRQFOXVLRQV�WKDW��D��LW�LV�YLWDO�WR�GHYHORS�EHWWHU�5	'
DQG�H[SRUW�SHUIRUPDQFH�E\�IRUHLJQ�ILUPV�RSHUDWLQJ�LQ�$XVWUDOLD��DQG��E��LW�LV�LPSRUWDQW
WR�IRVWHU�VPDOO��KLJK�H[SRUW�DQG�UHODWLYHO\�KLJK�5	'�$XVWUDOLDQ�FRPSDQLHV�LQ�WKH�KLJK
WHFK�VHFWRU��S��������7KH\�DOVR�QRWH�WKH�SUREOHPDWLF�FKDUDFWHU�RI�WKH�PHGLXP�KLJK�WHFK
LQGXVWULHV�� HJ�� 0RWRU� YHKLFOHV� DQG� FKHPLFDOV�� ZKLFK� DUH� ORZ� 5	'� DQG� H[SRUW
SHUIRUPHUV�DQG�WZR�WKLUGV�RI�WKH�VDOHV�RI�ZKLFK�DUH�FRQWUROOHG�E\�IRUHLJQ�ILUPV��S�������

2Q�WKH�SRVLWLYH�VLGH��WKH�RYHUDOO�EDODQFH�RI�WUDGH�RQ�JRRGV�DQG�VHUYLFHV�KDV�PRYHG
IURP�D�GHILFLW�RI���SHU�FHQW�RI�*'3�LQ���������WR�D�VPDOO�VXUSOXV�LQ����������S�������
2QH�DUHD�RI�SURJUHVV�LV�WKH�JURZWK�LQ�VHUYLFHV�H[SRUWV��%HWZHHQ���������DQG��������
VHUYLFHV�H[SRUWV�URVH�E\�����SHU�FHQW�S�D��ZKLOH�VHUYLFHV�LPSRUWV�URVH�E\�����SHU�FHQW�S�D�
�S�� ������ $QRWKHU� DUHD� RI� SURJUHVV� LV� WKH� ����� SHU� FHQW� S�D�� JURZWK� LQ� H[SRUWV� RI
HODERUDWHO\� WUDQVIRUPHG�PDQXIDFWXUHV� �(70V��� RYHU� WKH� VDPH� WLPH� SHULRG�� LQ� FXUUHQW
SULFHV�� 7KLV� UDWH� RI� JURZWK� ZDV� ����� SHU� FHQW� S�D�� LQ� FRQVWDQW� SULFHV�� ,W� FRPSDUHV� WR
RYHUDOO� JURZWK� RI� ���� SHU� FHQW� S�D�� LQ� H[SRUWV� DQG� ���� SHU� FHQW� �� DQG� ���� SHU� FHQW� LQ
LPSRUWV�RI�(70V�±�LQ�FXUUHQW�SULFHV��SS������������1HYHUWKHOHVV��$XVWUDOLDQ�LPSRUWV�DUH
PRUH�DOLJQHG�WR�KLJK�WHFK�LQGXVWU\��WKDQ�DUH�H[SRUWV��S��������$W�������ELOOLRQ�LQ������
����LPSRUWV�RI�(70V�VWLOO�H[FHHGHG�H[SRUWV�RI�������ELOOLRQ�E\�D�IDFWRU�RI�WKUHH��S�������
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$�QDWLRQDO�GHEW�OHYHO�RI������ELOOLRQ�RU����SHU�FHQW�RI�*'3��������LV�DOVR�D�FRQVWUDLQW
RQ�SROLF\�PDNHUV��WKRXJK�WKH�OHYHO�RI�GHEW�DSSHDUV�WR�KDYH�VWDELOLVHG��S�������

6QRZHU��'HQQLV�-����������µ&KDOOHQJHV�WR�VRFLDO�FRKHVLRQ�DQG�DSSURDFKHV�WR
SROLF\� UHIRUP¶�� LQ� 2UJDQLVDWLRQ� IRU� (FRQRPLF� &R�RSHUDWLRQ� DQG
'HYHORSPHQW��6RFLDO�FRKHVLRQ�DQG�WKH�JOREDOLVLQJ�HFRQRP\��ZKDW�GRHV�WKH
IXWXUH�KROG"��2(&'��3DULV��SS��������

3ROLF\� V\VWHPV� DUH� PDNLQJ� 2(&'� FRXQWULHV� µLQFUHDVLQJO\� YXOQHUDEOH� WR� HFRQRPLF�
VRFLDO�DQG�SROLWLFDO�VKRFNV¶�E\�UHWDUGLQJ�PDUNHW�DFWLYLW\�DQG�UHVSRQVLYHQHVV��S�������7KH
JUHDWHU�WKH�QXPEHU�RI�SHRSOH�QHHGLQJ�VXSSRUW��WKH�JUHDWHU�WKH�SUHVVXUHV�RQ�JRYHUQPHQWV
WR� UHGXFH� WKDW� VXSSRUW�� µ7KH�SUHYDLOLQJ� V\VWHPV�«�DUH� D�ELW� OLNH�TXLFNVDQG�� WKH\� VWDUW
JLYLQJ�DZD\�DV�VRRQ�DV�HQRXJK�ZHLJKW�LV�SODFHG�RQ�WKHP¶��S�������+H�SURSRVHV�UHSODFLQJ
WKH� WD[�WUDQVIHU� V\VWHP� ZLWK� D� V\VWHP� RI� FRPSXOVRU\� SULYDWH� VDYLQJV� ZKLFK� FDQ� EH
ZLWKGUDZQ� WR�FRYHU�XQHPSOR\PHQW�� HGXFDWLRQ��ROG�DJH�SHQVLRQV�� HWF��7KH�JRYHUQPHQW
ZRXOG�WRS�XS�WKH�FRQWULEXWLRQV�RI�SHRSOH�LQ�WKH�µORZHVW¶�LQFRPH�JURXSV�� ,I�WKH�VDYLQJV
ZHUH� DW� ]HUR�� WKH� LQGLYLGXDO�ZRXOG� UHFHLYH�ZHOIDUH� VXSSRUW� DV� DW� SUHVHQW�� ILQDQFHG� E\
HPSOR\HG�SHRSOH��S�������7KH�UHWLUHPHQW�DJH�VKRXOG�EH�UDLVHG��S������

7KHUH� LV� DQ� µRUJDQLVDWLRQDO� UHYROXWLRQ¶�� OLWWOH� GLVFXVVHG� LQ� HFRQRPLFV� EXW
GRFXPHQWHG� H[WHQVLYHO\� LQ� WKH� EXVLQHVV� PDQDJHPHQW� DQG� VRFLRORJLFDO� OLWHUDWXUHV�� ,WV
FRPSRQHQWV�DUH�����IODWWHU�VWUXFWXUHV�EDVHG�RQ�D�ODUJH�QXPEHU�RI�ZRUN�WHDPV�UHSRUWLQJ
WRS�FHQWUDO�PDQDJHPHQW��HOLPLQDWLQJ�PLGGOH�PDQDJHUV������PXOWL�WDVN�UROHV�IRU�WKH�VPDOO
WHDPV��UDWKHU�WKDQ�VHSDUDWH�VSHFLDOLVW�XQLWV��HQDEOLQJ�EHWWHU�IRFXV�RQ�FXVWRPHU�QHHGV�����
D�GUDVWLF�UHGXFWLRQ�LQ�UHWXUQV�WR�VFDOH�ZLWK�WKH�LQWURGXFWLRQ�RI�IOH[LEOH�PDFKLQH�WRROV�DQG
SURJUDPPDEOH� HTXLSPHQW� DQG� FRPSXWHU�EDVHG� FXVWRPLVDWLRQ� RI� SURGXFW�� DOO� HQDEOLQJ
µVPDOOHU� EDWFK� VL]HV�� VKRUWHU� SURGXFWLRQ� F\FOHV�� VPDOOHU� GHOLYHU\� ODJV�� DQG�«� TXLFNHU
SURGXFW� GHYHORSPHQW¶�� KHQFH� µOHDQ� SURGXFWLRQ¶� ZLWK� ORZ� LQYHQWRULHV�� µMXVW�LQ�WLPH
SURGXFWLRQ¶��HWF�������FRPSDQLHV�SURYLGH�D�EURDGHU�UDQJH�RI�SURGXFWV�DQG�EHWWHU�TXDOLW\
FRQWURO�� HQDEOLQJ� PRUH� FXVWRPHU�IULHQGO\� PDUNHWLQJ�� ���� LQFUHDVLQJO\�� HPSOR\HHV� DUH
EHLQJ� JLYHQ� PXOWLSOH� UHVSRQVLELOLWLHV� IRU� SURGXFWLRQ�� GHYHORSPHQW�� ILQDQFH�� WUDLQLQJ�
FXVWRPHU�UHODWLRQV��HWF���EUHDNLQJ�GRZQ�ROG�RFFXSDWLRQDO�EDUULHUV��SS���������

7KH�QHZ�� VPDOOHU�� FXVWRPHU�RULHQWHG� WHDPV� UHTXLUH� YHUVDWLOLW\� DQG� FRJQLWLYH�DQG
VRFLDO� FRPSHWHQFH�� DV� ZHOO� DV� MXGJHPHQW�� :KDW� PDWWHUV� LV� QRW� VLPSO\� WKH
FRPSHWHQFH�LQ�D�SDUWLFXODU�DFWLYLW\�RI�SURGXFWLRQ��RUJDQLVDWLRQ��GHYHORSPHQW�DQG
PDUNHWLQJ��EXW�UDWKHU�DOO�URXQG�NQRZOHGJH��WKH�SRWHQWLDO�WR�DFTXLUH�PXOWLSOH�VNLOOV�
DQG� WKH� DELOLW\� WR� OHDUQ� KRZ� WKH� H[SHULHQFH� JDLQHG� IURP� RQH� VNLOO� HQKDQFHV
DQRWKHU�VNLOO��S������
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6WDQZRUWK�� &HOLD� �������� µ7HOHZRUN� DQG� WKH� LQIRUPDWLRQ� DJH¶�� 1HZ
7HFKQRORJ\��:RUN�DQG�(PSOR\PHQW����������SS��������

6WDQZRUWK� SURYLGHV� D� FULWLFDO� DVVHVVPHQW� RI� WKH� µLQIRUPDWLRQ� DJH¶� DQG� µNQRZOHGJH
VRFLHW\¶� OLWHUDWXUH� SUHPLVHG� RQ� WKH� QRWLRQ� WKDW� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQV
WHFKQRORJLHV� FRQVWLWXWH� D� QHZ� KHDUWODQG� WHFKQRORJ\�ZLWK� SRWHQWLDO� IRU� D� QHZ�ZDYH� RI
HFRQRPLF� GHYHORSPHQW�� IDVWHU� UDWHV� RI� LQQRYDWLRQ� DQG� WKH� UHZRUNLQJ� RI� DOO� VRFLDO
UHODWLRQV��7KLV�ZRUN� LQWHUVHFWV�ZLWK� WKH� µSRVW�LQGXVWULDO¶� DQG� µSRVW�)RUGLVW¶� OLWHUDWXUHV�
7KRXJK�WKH�ODVW� LV�IRFXVHG�RQ�FKDQJHV�LQ�PDQXIDFWXULQJ�UDWKHU� WKDQ�VHUYLFHV�� µPRVW�RI
WKH� ZULWLQJV�� DV� ZLWK� IOH[LEOH� VSHFLDOLVDWLRQ�� IRUVHH� DQ� RSWLPLVWLF� IXWXUH� ZKHUH
WHFKQRORJ\�EDVHG� UHYLWDOLVHG� HFRQRPLHV� RSHUDWH�ZLWK� UHVNLOOHG� FROODERUDWLYH�ZRUNHUV¶�
7KHUH� LV� DOVR� DQ� HOHPHQW� RI� SRVW�PRGHUQLVP� LQ� WKH� HPSKDVLV� RQ� JOREDO� UHODWLRQV�
HPSRZHUHG� DQG� GLVFHUQLQJ� FXVWRPHUV� FRQVWDQWO\� GHPDQGLQJ� QHZ� JRRGV� DQG� VHUYLFHV
>DQG� LQ� WKH�HPSKDVHV�RQ�GLYHUVLW\��GLIIHUHQFH�DQG�VHOI�UHJXODWLRQ@�� µ,W� DOVR� WHQGV� WR�EH
WHFKQRORJLFDOO\� GHWHUPLQLVWLF�� ZLWK� WKH� DVVXPSWLRQ� WKDW� WHFKQRORJ\� LV� DQ� LUUHVLVWLEOH
GULYHU� IRU� SURJUHVVLYH� FKDQJH¶�� ,W� LV� IRUHFDVW� WKDW� LI� WKHUH� LV� D� VORZ� WDNH�XS� RI� WKH
WHFKQRORJ\�WKH�FRQVHTXHQFHV�ZLOO�EH�HFRQRPLF�GHWHULRUDWLRQ��>ORVV�RI�FRPSHWLWLYHQHVV@�
DQG� JURZLQJ� XQHPSOR\PHQW� �S�� ����� >,Q� WKLV� OLWHUDWXUH� WKH� GLUHFW� UDWKHU� WKDQ� QHJDWLYH
DVVRFLDWLRQ�EHWZHHQ�WHFKQRORJLFDO�FKDQJH�DQG�XQHPSOR\PHQW�LV�GRZQSOD\HG�@

7KHVH�YLVLRQV�DUH�SUHPLVHG�RQ�XQLYHUVDO�QHWZRUNLQJ�DQG� WKH� LQIUDVWUXFWXUH� IRU� WKH
µLQIRUPDWLRQ�VXSHUKLJKZD\¶� OLQNHG�E\�RSWLF� ILEUH�FDEOHV�� �7KH� WHUP�ZDV� FRLQHG�E\�$O
*RUH��� 7KHUH� LV� D� SROLWLFDO� FRQVHQVXV� RQ� WKH� GHVLUDELOLW\� RI� WKLV� GHYHORSPHQW�� 7KH
LQIRUPDWLRQ� DJH� GLVFRXUVH� FRQIODWHV� D� QXPEHU� RI� OHYHOV� RI� DQDO\VLV�� LV� YDULRXVO\
JURXQGHG�RU�QRW�LQ�UHDO�ZRUOG�WUHQGV��DQG�LV�LWVHOI�KLJKO\�IOH[LEOH��7KH�LQIRUPDWLRQ�DJH
FDQ�EH�XQGHUVWRRG�LQ�WHUPV�RI�WKH�UHJHQHUDWLRQ�RI�ROGHU�LQGXVWULDOLVHG�HFRQRPLHV�DQG�IRU
$QJOR�$PHULFDQ� DQG� (XURSHDQ� HFRQRPLHV� D� VWUDWHJLF� UHVSRQVH� WR� WKH� (DVW� $VLDQ
µWKUHDW¶�� DQ� RSSRUWXQLW\� IRU� GHYHORSLQJ� FRXQWULHV� WR� PRYH� IURP� DJUDULDQ� WR� SRVW�
LQGXVWULDO�PRGH��DV�µYLUWXDO¶�LQ�SODFHG�RI�ORFDWHG�LQVWLWXWLRQV��DV�WKH�GHPLVH�RI�KLHUDUFK\
DQG� WKH� ULVH� RI� IODW� VWUXFWXUHV� ZLWK� JUHDWHU� IOH[LELOLW\� RI� SHUVRQQHO� DQG� FDSDFLW\� IRU
LQLWLDWLYH��µ$W�ZRUN�IRUFH�OHYHO��WKH�GLVFXVVLRQ�LV�DERXW�LQQRYDWLYH�ZD\V�RI�ZRUNLQJ�VXFK
DV�WHOHZRUN��WHOHFRPPXWLQJ��FDOO�FHQWUHV�DQG�WHOHFRWWDJHV��ZLWK�WKH�ZRUNIRUFH�³IUHHG´�E\
WKH�WHFKQRORJ\�IURP�WKH�FRQVWUDLQWV�RI�ORFDWLRQ�DQG�WLPH¶��S�������&HQWUDO�WR�WKLV�LV�WKH
QRWLRQ� RI� ZRUN� RUJDQLVDWLRQ� DV� D� ORRVH� ZHE� RI� LQGLYLGXDOV�� FDSLWDO� DQG� WHFKQRORJLHV�
SURMHFW�IRFXVHG� DQG� VWUXFWXUHG� E\� FKDQJLQJ� FROODERUDWLYH� QHWZRUNV�� 7KH� YLUWXDO
RUJDQLVDWLRQ� LV� LPDJLQHG� WR�EH�PRUH�G\QDPLF��PRUH� HIILFLHQW��PRUH� DGDSWLYH�� µ0DUNHW
UHODWLRQVKLSV� RI� VKRUW� GXUDWLRQ� EHWZHHQ� VHOI�HPSOR\HG� LQGLYLGXDOV� DUH� FRQVLGHUHG
VXSHULRU�WR�DOO�RWKHU�IRUPV�RI�HPSOR\PHQW��SDUWLFXODUO\�LQ�WKH�86�OLWHUDWXUH¶��SS���������

µ7HOHZRUNHUV¶�DUH�VRPHRQH�ZRUNLQJ�DW�D�SODFH�RWKHU� WKDQ�ZKHUH� WKH� UHVXOWV�RI� WKH
ZRUN�DUH�QHHGHG��XVLQJ�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQV�WHFKQRORJLHV��µ3RSXODU�ZULWLQJ
VWUHVVHV�WKH�IUHHGRP�ZKLFK�WKH�WHFKQRORJ\�JLYHV�WR�ZRUNHUV�WR�GHWHUPLQH�KRZ�DQG�ZKHQ
WKH\� ZRUN¶� �S�� ����� $OWHUQDWLYHO\� WKH\� PD\� EH� FRUH� HPSOR\HHV� ZLWK� SULYLOHJHV� DQG
SRZHU�� DXWRQRP\� DQG� KLJK� WUXVW� SRVLWLRQV�� 7KH� GLVFXVVLRQ� RI� LQIRUPDWLRQ� DJH� ZRUN
PRVWO\� IRFXVHV� RQ� SURIHVVLRQDO�� WHFKQLFDO� DQG�PDQDJHULDO� ZRUNHUV�� 5HLFK¶V� µV\PEROLF
DQDO\VWV¶��7KHUH�LV�OLWWOH�DFNQRZOHGJHPHQW�RI�PRUH�URXWLQH�MREV�VXFK�DV�GDWD�HQWU\��ZRUG
SURFHVVLQJ�DQG�WHOHVDOHV��7KH�LQIRUPDWLRQ�DJH�OLWHUDWXUH�DQG�LWV�SRSXODULVHG�FRQFHSWV�DUH
SHUYDVLYH��7KH�GLVFRXUVH�LV�GULYHQ�ERWK�E\�D�VHQVH�WKDW�WKHVH�FKDQJHV�DUH�LQHYLWDEOH��DQG



��

WKDW�LQGLYLGXDOV�PXVW�FKRRVH�WR�HPEUDFH�WKHP�RU�EH�OHIW�EHKLQG�E\�KLVWRU\��7KH�UROH�RI
WKH� PDQDJHU� LV� XQGHUVWRRG� DV� µKHUR� FKDQJH�DJHQW¶� �S�� ����� 0XFK� RI� WKH� OLWHUDWXUH� LV
H[KRUWDWLYH�� D� µFDOO� WR� DUPV¶� WR� H[HFXWLYHV� WR� UHVWUXFWXUH� DV� TXLFNO\� DV� SRVVLEOH�� 7KH
VHOOLQJ�SRLQW� LV�D�IXWXUH�RI�DEXQGDQFH�DQG�D�QRZ�RI�QHZ�FRPPHUFLDO�RSSRUWXQLWLHV� IRU
WKRVH�DEUHDVW�RI�WKH�WUHQGV��µ7KH�LQIRUPDWLRQ�DJH�DOVR�KROGV�RXW�WKH�SURPLVH�RI�EHLQJ�DQ
DJH�RI�SOHQW\¶��>$�QXPEHU�RI�GLIIHUHQW�VWUDQGV�DUH�MRLQHG�KHUH�@�7KH�OLWHUDWXUH�UHVRQDWHV
ZLWK�LPDJHV�RI�JUHDWHU�GLYHUVLW\�LQ�KRXVHKROG�JRRGV�DQG�HQWHUWDLQPHQW��0RUH�JHQHUDOO\�
WKHUH�LV�WKH�GLYHUVLW\�RI�FXOWXUDO�IRUPV�>LQ�D�JOREDOLVHG�ZRUOG@��7KHUH�DUH�PDQ\�QHZ�MRE
RSSRUWXQLWLHV��DQG�WKH�QHZ�SURGXFWV�DUH�EHFRPLQJ�FKHDSHU��0XFK�RI�WKLV�>LV�GLVFXVVHG�DV
LI� HFRQRPLF� OLIH� KDV� PRYHG� EH\RQG� VFDUFLW\� DQG@� LJQRUHV� WKH� GRZQVLGH� RI� MRE
GLVSODFHPHQW�WKURXJK�DXWRPDWLRQ��WKH�PDLQ�ERG\�RI�DFDGHPLF�UHVHDUFK�VXJJHVWV�QHW�MRE
ORVV�WKURXJK�WKH�LQWURGXFWLRQ�RI�QHZ�WHFKQRORJLHV��SS����������7KHUH�DUH�WZR�VLGHV�WR�WKH
H[SHULHQFH�RI�YLUWXDO�RUJDQLVDWLRQV�DQG�WHOHZRUNLQJ�

6R�IDU�WKHUH�KDV�EHHQ�OLWWOH�GHYHORSPHQW�RI�WRWDOO\�YLUWXDO�RUJDQLVDWLRQ��WKRXJK�WKHUH
DUH�FHUWDLQ�FRPSDQLHV�VXFK�DV�5HHERN��1LNH�DQG�3XPD�ZKLFK�DUH�FRQVWLWXWHG�E\�D�VPDOO
FHQWUDO� FRUH� DQG� H[WHQVLYH� FRPSXWHU� QHWZRUNLQJ�� 6HOI�HPSOR\PHQW� LV� JURZLQJ� EXW
UHPDLQV�D�VPDOO�SURSRUWLRQ�RI� WRWDO�HPSOR\PHQW�����SHU�FHQW� LQ� WKH�8.���0XFK�RI� WKH
JURZWK� RI� VHOI�HPSOR\PHQW� DSSHDUV� WR� EH� GULYHQ� E\� GHFOLQLQJ� RSSRUWXQLWLHV� LQ� WKH
PDLQVWUHDP�ODERXU�PDUNHW��DQG�WKH�ULVH�RI�RXWVRXUFLQJ�LQ�SODFH�RI�RQ�JRLQJ�HPSOR\HHV�
LH�� LW� LV� D� VHFRQG�FKRLFH� RSWLRQ�� 7KHUH� LV� VRPH� HYLGHQFH� IRU� WKH� JURZWK� RI� IODWWHU
VWUXFWXUHV�DQG�VFUHHQ�EDVHG�LQWHJUDWHG�WHDPV�EXW�WHOHPDWLF�OLQNV�EHWZHHQ�ILUPV�DUH�\HW�WR
SOD\�D�VLJQLILFDQW� UROH�� WKRXJK� WKHUH� LV� JUHDW�SRWHQWLDO�KHUH��7KH�HOHFWURQLF�QHWZRUNLQJ
EHWZHHQ� ILUPV� LQ� WKH� QRUWKHUQ� ,WDOLDQ� WH[WLOH� DQG� FORWKLQJ� LQGXVWU\� DUH� VRFLDOO\� DQG
SROLWLFDOO\�GULYHQ��UDWKHU�WKDQ�WHFKQRORJLFDOO\�GULYHQ��SS���������

6WDQZRUWK�JRHV�RQ�WR�GLVFXVV�YDULRXV�IRUPV�RI�WHOHZRUNLQJ�

�� 7KRVH�KRPH�EDVHG� IRU�SDUW�RI� WKHLU�ZRUNLQJ�ZHHN� WHQG� WR�EH�PDOH��KLJKO\� VNLOOHG
DQG�ZLWK�HPSOR\HH�VWDWXV��DXWRQRP\�DQG�WUXVW��7KH\�DUH�LQWHUPLWWHQWO\�QHWZRUNHG�

�� 2WKHU�HPSOR\HHV�KDYH�OHVV�RSWLRQV��WKH\�PRYH�DURXQG�WR�YLVLW�FOLHQWV�HWF��DQG�KDYH
ORVW� D� SHUPDQHQW� GHVN� VSDFH� DW� ZRUN� �µKRW�GHVNLQJ¶��� µ$� YDULDWLRQ� LV� ³KRWHOOLQJ´
ZKHUH� FOLHQW� FRPSDQLHV� SURYLGH� ZRUNHUV� ZLWK� DFFHVV� WR� FRPSXWHU� QHWZRUNV� DQG
RIILFH�IDFLOLWLHV��UDWKHU�WKDQ�WKH�HPSOR\HU¶��S������

�� 7KRVH� KRPH�EDVHG� DOO� RI� WKHLU� ZRUNLQJ� WLPH� DQG� ZRUNLQJ� IRU� RQH� HPSOR\HU� DUH
JHQHUDOO\� ZRPHQ� GRLQJ� ORZ�VNLOOHG� FOHULFDO� ZRUN� VXFK� DV� GDWD� HQWU\�� W\SLQJ� RU
TXHVWLRQQDLUH�HQFRGLQJ��6RPH�DUH�GRLQJ�PRUH�VNLOOHG�ZRUN��7KH\�DUH�RIWHQ�WUHDWHG
DV�VHOI�HPSOR\HG�DQG��SRRUO\��SDLG�E\�UHVXOWV��7KH\�DUH�RIWHQ� LVRODWHG�IURP�XQLRQ
UHSUHVHQWDWLRQ��7KLV�NLQG�RI�URXWLQH�EDFN�RIILFH�WHOHZRUN�DSSHDUV�WR�EH�H[SDQGLQJ�

�� $QRWKHU�FDWHJRU\�LV�IUHHODQFH�ZRUNHUV�ZRUNLQJ�IURP�KRPH��D�VNLOOHG�RU�VHPL�VNLOOHG
ORZ�FRVW�UHVRXUFH��RIWHQ�IRUPHU�HPSOR\HHV�ZKR�KDYH�EHHQ�µGRZQVL]HG¶�

�� 0RELOH�WHOHZRUN�DSSHDUV�WR�EH�RQ�WKH�LQFUHDVH��,W�DXJPHQWV�WKH�SURGXFWLYLW\�RI�WKH
WUDYHOOLQJ� VDOHVSHUVRQ�� RU� KRXVHKROG� VHUYLFH� LQGXVWU\� ZRUNHU� �JDV�� KRXVHKROG
DSSOLDQFH�UHSDLUV��HWF���ZKR�DUH�SURYLGHG�ZLWK�GDLO\�VFKHGXOHV�VWUDLJKW�LQWR�WKH�YDQ�

�� 7HOHZRUNLQJ�RQ�UHPRWH�VLWHV�LQFOXGHV�FDOO�FHQWUH�ZRUN�ZLWK�FXVWRPHU�LQWHUIDFH��HJ�
EDQNLQJ�� ZKHUH� FRPSDQLHV� FDQ� WDS� LQWR� PDUULHG� ZRPHQ� VHHNLQJ� ORFDO� SDUW�WLPH
HPSOR\PHQW��7\SLFDOO\�WKLV�ZRUN�LV�ORZ�VNLOO��RIWHQ�LW�LQFOXGHV�VKLIW�ZRUN�DQG�QLJKW
ZRUN�� 6WDII� UHPRWH� IURP� WKH� ZRUNSODFH� ±� ZKHWKHU� LQ� ORZ�VNLOOHG� ZRUN� RU
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SURIHVVLRQDO� DQG� WHFKQLFDO�ZRUN� ±� DUH�PRUH� YXOQHUDEOH� WKDQ� FRQYHQWLRQDO� VWDII� WR
HURVLRQ� RI� WKHLU� FRQGLWLRQV� RI� ZRUN�� DQG� PD\� KDYH� IHZHU� RSSRUWXQLWLHV� IRU� MRE
HQKDQFHPHQW�DQG�SURPRWLRQ��7KH\�DUH�µH[FOXGHG�IURP�VRFLDO�GLDORJXH��S�����¶�

7KHUH�LV�HYLGHQFH�WKDW�8.�HPSOR\HUV�DUH�XVLQJ�WHOHZRUN�WR�FXW�FRVWV�E\�GHVNLOOLQJ
ZRUN� RU� HURGLQJ� WHUPV� DQG� FRQGLWLRQV� UDWKHU� WKDQ� WR� FUHDWH� SRVW�PRGHUQ�� HPSRZHUHG
WHOHZRUNHUV�� +RPHEDVHG� DQG�PRELOH� WHOHZRUN� DQG� µKRWGHVNLQJ¶� DUH� HQDEOLQJ� ILUPV� WR
UHGXFH�FRVWV�E\�WKH�GLVSRVDO�RI�RIILFH�VSDFH�DQG�WKHUH�LV�DQ�LQFUHDVH�LQ�RIIVKRUH�WHOHZRUN
ZLWK� ILUPV� RXWVRXUFLQJ� ,7� ZRUN� WR� FKHDSHU� ORFDWLRQV� VXFK� DV� %DQJDORUH�� ,QGLD�
(FRQRPLF� SUHVVXUHV� DQG� JOREDO� FRPSHWLWLRQ� VHHP� WR� EH� WKH� GULYHUV� IRU� DFFHOHUDWHG
WHFKQRORJLFDO�FKDQJH��EXW�QRW�QHFHVVDULO\�ZLWK�WKH�RXWFRPHV�IRU�ZRUN�DQG�HPSOR\PHQW
SUHGLFWHG�E\�WKH�JXUXV�RI�WKH�LQIRUPDWLRQ�DJH��S������

,W� LV� µZKHQ�ZRPHQ� DQG�PHQ� KDYH� VNLOOV� RU� H[SHULHQFH� ZKLFK� LV� LQ� VKRUW� VXSSO\�
WHOHZRUN� FDQ� EH� OLEHUDWLQJ� DQG� ZHOO�UHZDUGHG¶�� 7KHVH� SHRSOH� DUH� RIWHQ� SURIHVVLRQDOV
ZKR� KDYH� D� KLJK� GHJUHH� RI� GLVFUHWLRQ� LQ� WKHLU� ZRUN�� 7KHUH� LV� QR� HYLGHQFH� WKDW� WKH
LQIRUPDWLRQ�DJH�LV�UHGXFLQJ�URXWLQH�ZRUN��EXW�LW�LV�QRZ�PRUH�HDVLO\�UHORFDWHG�LQ�FKHDSHU
DUHDV� RU� RII�VKRUH�� /DERXU� PDUNHW� VHJPHQWDWLRQ�� JHQGHU� LQHTXDOLWLHV� DQG� FODVV
LQHTXDOLWLHV� FRQWLQXH�� 7HFKQRORJLHV� DUH� XVHG� WR� GHVNLOO� ZRUN� DV� ZHOO� DV� µIDFLOLWDWH
GLVWULEXWHG�KLJK�GLVFUHWLRQ�MREV¶��DQG�HOHFWURQLF�VXUYHLOODQFH�FDQ�EH�XVHG�WR�HQKDQFH�DQG
LQWHQVLI\�PDQDJHULDO�FRQWURO��S�������7KHUH�LV�VRPH�HYLGHQFH�RI�FKDQJLQJ�SUDFWLFHV�VXFK
DV� IODWWHU�KLHUDUFKLHV�ZLWKLQ� ILUPV� DQG�QRW�PXFK�RQ� FKDQJLQJ� UHODWLRQV�EHWZHHQ� ILUPV�
9LUWXDO� RUJDQLVDWLRQV� VHHP� VFDUFH�� WKRXJK� E\� WKHLU� QDWXUH� WKH\� DUH� KDUG� WR� WUDFN�� $
ELSRODU� VRFLDO� RXWFRPH� ZLWK� µLQIRUPDWLRQ� ULFK¶� DQG� µLQIRUPDWLRQ� SRRU¶� DSSHDUV� WR� EH
GHYHORSLQJ��&HUWDLQO\��WKLV�VHHPV�PRUH�LQ�SURVSHFW�WKDQ�D�JHQHUDO�OLIWLQJ�RI�DOO��SS�����
�����+RZHYHU�LW�LV�HDUO\�GD\V�\HW�LQ�UHODWLRQ�WR�DOO�WKHVH�WUHQGV�

7DSOLQ�� ,DQ�0�� �������� µ)OH[LEOH� SURGXFWLRQ�� ULJLG� MREV�� OHVVRQV� IURP� WKH
FORWKLQJ�LQGXVWU\¶��:RUN�DQG�2FFXSDWLRQV����������SS����������

7KLV� VWXG\� RI� WHFKQRORJLFDO� LQQRYDWLRQ� DQG� RUJDQLVDWLRQDO� FKDQJH� LQ� WKH� 86� DSSDUHO
LQGXVWU\�LOOXPLQDWHV� WKH�FRQWUDU\�FKDUDFWHU�RI�ZKDW� LV�XQGHUVWRRG�DV� WKH� UHYROXWLRQLVHG
SRVW�)RUGLVW� ZRUNSODFH�� µ)OH[LEOH� SURGXFWLRQ� WHFKQRORJLHV� DQG� ODERXU� SURFHVV
RUJDQLVDWLRQ�FRH[LVW�ZLWK�³ULJLG´�ORZ�VNLOO�� ORZ�SDLG�ZRUNHUV¶��7KH�FKDQJHV�WR�DFKLHYH
PRUH�IOH[LEOH�DQG�UHVSRQVLYH�SURGXFWLRQ�WHFKQLTXHV�±�DQG� ORZHU�FRVWV�±�DUH�GULYHQ�E\
PDQDJHPHQW� UDWKHU� WKDQ� VHOI�UHJXODWLQJ� KLJKO\� VNLOOHG� ZRUNHUV�� 7KH� QHZ� ZRUNSODFH
LQYROYHV�KHLJKWHQHG�SUHVVXUH�RQ�ERWK�PDQDJHPHQW�DQG�ZRUNHUV�DOLNH��S�������

3UHVVXUHV� WRZDUGV� JUHDWHU� PDUNHW� VHJPHQWDWLRQ�� WKH� QHHG� IRU� VKRUWHQHG� SURGXFW
GHYHORSPHQW� F\FOHV� DQG� JUHDWHU� RSHUDWLQJ� IOH[LELOLW\�� SOXV� LQWHQVH� ORZ� ZDJH
FRPSHWLWLRQ��HQFRXUDJH�WKH�XVH�RI�PLFURSURFHVVRU�WHFKQRORJLHV��7KLV�LV�FRQVLVWHQW�ZLWK
VRPH�RI�WKH�SRVW�)RUGLVW�YLVLRQ��%XW�µLW� LV� WRR�VLPSOLVWLF� WR�DUJXH�WKDW�PDVV�SURGXFWLRQ
DQG� IOH[LEOH� VSHFLDOLVDWLRQ� DUH�RSSRVLWH�SDUDGLJPV�EHFDXVH� WKHUH� LV� DPSOH� HYLGHQFH�RI
WKH� WZR� FR�H[LVWLQJ� XQGHU� FDSLWDOLVP¶�� $QG� IOH[LEOH� VSHFLDOLVDWLRQ� RIWHQ� PDVNV
LQWHQVLILFDWLRQ�RI�HIIRUW��S��������,QGHHG��WKH�LQFUHDVHG�LQIRUPDWLRQ�SRWHQWLDO�LQKHUHQW�LQ
PLFURSURFHVVRU�WHFKQRORJ\�SURYLGHV�ILUPV�ZLWK�ERWK�JUHDWHU�IOH[LELOLW\�DQG�WKH�UHWHQWLRQ
RI� H[LVWLQJ� FRPPDQG�DQG� FRQWURO� UHODWLRQV�� LH�� LW� LV�PRUH� OLNH� µQHR�)RUGLVP¶� �S�� �����
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0DQDJHUV� LQWHUYLHZHG� DOO� GHILQHG� IOH[LEOH� SURGXFWLRQ� DV� D�ZD\� RI� ORZHULQJ� FRVWV� DQG
EHFRPLQJ� PRUH� UHVSRQVLYH� WR� WKH� PDUNHW� µZLWKRXW� PDNLQJ� VLJQLILFDQW� LQYHVWPHQWV� LQ
ZRUNHU� WUDLQLQJ� DQG� MRE� HQULFKPHQW¶�� ,Q�PRVW� FDVHV� ZRUN� WDVNV� ZHUH� VLPSOLILHG� ZLWK
ZRUNHUV� SHUIRUPLQJ� UHSHWLWLYH� GLVFUHWH� WDVNV� LQ� D� WHDP� VHWWLQJ�� 7HDPV� KDG� VSHFLILF
SURGXFW� WDVNV� DQG� KLJKHU� SURGXFWLYLW\� ZDV� FRPLQJ� IURP� LPSURYHG� FRRUGLQDWLRQ� RI
DVVHPEO\�WDVNV��%\�QRW�KDYLQJ�PXOWLVNLOOHG�WHDPV��WUDLQLQJ�FRVWV�ZHUH�UHGXFHG��S�������

7HHVH��5LFKDUG��������� µ(YDOXDWLQJ�VFKRRO�V\VWHPV��SURYLGHU�YHUVXV�FOLHQW
SHUVSHFWLYHV� RQ� SHUIRUPDQFH¶�� SDSHU� SUHVHQWHG� DW� D� FRQIHUHQFH� RQ� 3XEOLF
,QYHVWPHQW� LQ�6FKRROV�(GXFDWLRQ��&RVWV� DQG�2XWFRPHV�� VSRQVRUHG�E\� WKH
6FKRROV�&RXQFLO�DQG�WKH�&HQWUH�IRU�(FRQRPLF�3ROLF\�5HVHDUFK��$XVWUDOLDQ
1DWLRQDO�8QLYHUVLW\��&DQEHUUD��0DUFK��SS��������

7HHVH�DUJXHV�WKDW�WKH�PHDVXUHPHQW�RI�µVWDQGDUGV¶�XVLQJ�WHVWV�RI�WKH�µEDVLFV¶�RI�OLWHUDF\
DQG�QXPHUDF\�IDLO� WR�GHVFULEH� µWKH� IXOO� UDQJH�RI�FRJQLWLYH�� FXOWXUDO� DQG�VRFLDO�EHQHILWV
ZKLFK� IORZ� IURP� VFKRROLQJ�� 7KHVH� LQFOXGH� JHQHULF� VNLOOV�� RULHQWDWLRQV� WR� OHDUQLQJ�
DWWLWXGHV� WR� LQWHOOHFWXDO� ZRUN�� WR� WHFKQLFDO� DQG� DUWLVWLF� DFFRPSOLVKPHQW�� PRUDO� DQG
DHVWKHWLF� YDOXHV�� DQG� SHUVRQDO� VHFXULW\� DQG� ZHOO�EHLQJ¶� �S�� ����� :LWKRXW� DVVHVVLQJ
RXWFRPHV�LQ�WHUPV�RI�µKLJKHU�RUGHU�VNLOOV�DQG�YDOXHV¶��QR�PHDQLQJIXO�FRQFOXVLRQV�FDQ�EH
GUDZQ�DERXW�KRZ�ZH�XVH� UHVRXUFHV�� DQG� DERXW� WKH�GLVWULEXWLRQ�RI� OHDUQLQJ�GLIIHUHQFHV
EHWZHHQ�LQGLYLGXDOV��>7KH�DUJXPHQW�LV�FRQYLQFLQJ�@�,W�LV�DOVR�LPSRUWDQW�WR�IRFXV�RQ�ZKDW
VFKRROV�DFKLHYH��DV�ZHOO�DV�ZKDW�WKH\�GR�QRW��S������

7KH�DXWKRU�WKHQ�DQDO\VHV�9LFWRULDQ�<HDU����H[DPLQDWLRQ�UHVXOWV�E\�VRFLR�HFRQRPLF
VWDWXV�JURXS�DQG�JHQGHU��GUDZLQJ�IURP�WKRVH�GDWD�D�QXPEHU�RI�LQGLFDWRUV�RI�VRFLDO�DQG
LQGLYLGXDO� GLIIHUHQFHV� LQ� HGXFDWLRQ�� 7KHVH� GDWD� KHOS� XV� WR� XQGHUVWDQG� KRZ� GLIIHUHQW
VRFLDO�JURXSV�XVH�VFKRROLQJ��,Q�FRQWUDVW��WHVW�UHVXOWV�DUH�OHVV�YDOXDEOH�VRFLRORJLFDOO\��DV
WKH\�DEVWUDFW�VWXGHQWV�IURP�WKH�UHDO�LQVWLWXWLRQDO�IUDPHZRUN�LQ�ZKLFK�WKH\�ZRUN��µWKDW�LV�
LQGHSHQGHQW�RI�WKH�QRUPDWLYH�FODVVLILFDWLRQV¶�E\�ZKLFK�WKH\�DUH�JUDGHG�DQG�UDQNHG¶��7KH
VWDQGDUGV� GHEDWH� DQG� WKH� PHDVXUHV� PRVW� DVVRFLDWHG� ZLWK� LW� WHQG� WR� REVFXUH� WKH
DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�WKH�GLIIHUHQW�VRFLDO�XVHUV��S�������)URP�WKH�SHUVSHFWLYH
RI�WKH�FOLHQW�JURXSV�WKH�LVVXH�LV�QRW�ZKHWKHU�DEVROXWH�VWDQGDUGV�KDYH�ULVHQ�RU�IDOOHQ��RU
LQWHUQDWLRQDO� FRPSDULVRQ� RI� DWWDLQPHQW�� WKH� UHDO� LVVXH� IRU� WKH� FOLHQW� µLV� ZKHWKHU
HGXFDWLRQDO� HIIRUW� SD\V� RII¶�� 7KLV� QHHGV� WR� EH� PHDVXUHG� DJDLQVW� WKH� TXDOLW\� RI� WKH
RXWFRPHV� WKH� FOLHQW� JURXS� REWDLQV� UHODWLYH� WR� WKRVH� REWDLQHG� E\� RWKHU� JURXSV� �S�� ����
7HHVH�WUDFHV�WKH�SHUVLVWHQW�LQHTXDOLWLHV�EHWZHHQ�VWXGHQWV�IURP�GLIIHUHQW�VRFLR�HFRQRPLF
EDFNJURXQGV�� DQG� µWKH� V\VWHPDWLF� DQG� UHFXUULQJ� GLIIHUHQFHV� EHWZHHQ�PDOH� DQG� IHPDOH
VWXGHQWV¶��S�������7KLV�LV�D�ULFK�DQDO\VLV�ZKLFK�GUDZV�RXW�SDWWHUQV�RI�VXEMHFW�FKRLFH��WKH
UROH� RI� µKDUG¶� GLVFLSOLQHV� VXFK� DV� PDWKHPDWLFV� DQG� VFLHQFH� DV� VHOHFWRU� VXEMHFWV�� WKH
LQWHUVHFWLRQV�EHWZHHQ�SDWWHUQV�RI�VXFFHVV�DQG�IDLOXUH�LQ�VFKRROLQJ�DQG�SDWWHUQV�RI�DFFHVV
WR�KLJKHU�HGXFDWLRQ�FRXUVHV��HWF�

7HHVH�FRQFOXGHV� WKDW�VRFLDO� MXVWLFH�REMHFWLYHV�� WKDW� LV� D� JUHDWHU� VRFLDO� µHYHQLQJ¶� LQ
WKH� SDWWHUQV� RI� SHUIRUPDQFH� DQG� VXFFHVV�� DUH� EHVW� DGYDQFHG� QRW� E\� EURDGHQLQJ� WKH
FXUULFXOXP� EH\RQG� WKH� WUDGLWLRQDOO\� µKDUG¶�� DEVWUDFW� VXEMHFWV� ±� OHDYLQJ� WKHLU� VRFLDO
IXQFWLRQ�XQFKDQJHG�±�EXW�E\�H[WHQGLQJ�WR�WKH�ZHDNHU�VRFLDO�XVHUV�RI�VFKRROLQJ�WKH�VDPH
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µPHFKDQLVPV�RI�DFDGHPLF�VHFXULW\�FXUUHQWO\�PRQRSROLVHG�E\� WKH�PRVW�SRZHUIXO�XVHUV¶
�S�������7KDW�LV��E\�EURDGHQLQJ�WKH�UHDFK�RI�µKDUG¶�VXEMHFW�VWXG\�DFURVV�WKH�ZKROH�VFKRRO
SRSXODWLRQ��7KH�SULPDU\�GLIILFXOW\�KHUH�LV�WKH�XQLYHUVLWLHV��ZKRVH�VHOHFWLRQ�UHTXLUHPHQWV
WHQG�WR�PDLQWDLQ�WKH�VFDUFLW\�RI�DFDGHPLF�OHDUQLQJ��SS���������

7KHUH�FDQQRW�EH�D�EURDG�VRFLDO�EDVH�RI�XSSHU�VHFRQGDU\�VWXGHQWV�±�DW�OHDVW�RQH�LQ
ZKLFK� KLJK� VWDQGDUGV� RI� DWWDLQPHQW� DUH� ZLGHO\� GLIIXVHG� ±� DQG� D� QDUURZ� KLJKHU
HGXFDWLRQ� VHFWRU«�:KHQ� DOO� KLJKHU� HGXFDWLRQ� LV� VXSSOLHG� DFFRUGLQJ� WR� WKH� VDPH
PRGHO��WKH�H[WUHPH�UHODWLYH�VFDUFLW\�RI�SODFHV�LQ�WKH�PRVW�SURILWDEOH�VHFWRUV�UHDFWV
RQ�DFFHVV�WR�DOO�RWKHU�VHFWRUV�DV�WKH�EHVW�VWXGHQWV�DUH�GLVSODFHG�WR� ORZHU�OHYHOV�RI
WKH�KLHUDUFK\�E\�EULOOLDQW�VWXGHQWV��DQG�WKH�SRRUHVW�VWXGHQWV�DW�WKH�ORZHVW�OHYHOV�E\
WKH�PHGLRFUH��S������

7KXV� UDWKHU� WKDQ� ZHDNHQLQJ� WKH� LQWHOOHFWXDO� GHPDQGV� RQ� VFKRRO� VWXGHQWV� ±
HVSHFLDOO\� WKRVH� IURP� SRRUHU� EDFNJURXQGV� ±� ZH� QHHG� WR� µGLYHUVLI\� WKH� LQVWLWXWLRQDO
VRXUFHV� RI� WKRVH� GHPDQGV¶�� 7KDW� LV�� HYHU\RQH� VKRXOG� EH� UHZDUGHG� IRU� LQWHOOHFWXDO
HQGHDYRXU�� QRW� MXVW� VWXGHQWV� IURP� WKH� VRFLDO� JURXSV� DQG� WKH� VFKRROV� ZLWK� WKH� EHVW
SURVSHFWV�RI�KLJK�VXFFHVV�LQ�D�V\VWHP�LQ�ZKLFK�DFDGHPLF�UHZDUGV�DUH�VR�VFDUFH��7KXV�µD
PRUH�GLYHUVH�KLJKHU�HGXFDWLRQ�VHFWRU�LV�HVVHQWLDO�WR�VXSSRUW�KLJKHU�OHYHOV�RI�HIIRUW�IURP
DOO�\RXQJ�SHRSOH�DQG�KLJKHU�VWDQGDUGV�RI�DFKLHYHPHQW�DPRQJVW�DOO�RI�WKHP��S������

7HJDUW��*UHJ��-RKQVWRQ�5RQ�DQG�6KHHKDQ��3HWHU���������µ$FDGHP\�VWXG\�±
LQWHULP�UHSRUW��D�SUHOLPLQDU\�DQDO\VLV�RI� WKH�LVVXHV¶�� LQ�3HWHU�6KHHKDQ�DQG
*UHJ�7HJDUW��HGV���:RUNLQJ�IRU�WKH� IXWXUH�� WHFKQRORJ\�DQG�HPSOR\PHQW� LQ
WKH� JOREDO� NQRZOHGJH� HFRQRP\�� 9LFWRULD� 8QLYHUVLW\� 3UHVV�� 0HOERXUQH�
SS�������

.QRZOHGJH�DQG�SHRSOH�DUH�WKH�SULPDU\�UHVRXUFHV�LQ�LQGXVWULDOLVHG�FRXQWULHV��ZKLFK�DUH
LQFUHDVLQJO\� NQRZOHGJH�EDVHG� UDWKHU� WKDQ� UHVRXUFH�EDVHG�� :RUOGZLGH� µLW� LV� WKH� KLJK
WHFKQRORJ\�VHJPHQW�ZLWK�WKH�KLJKHVW�SURGXFWLYLW\�WKDW�KDV�JDLQHG�WKH�PRVW�MREV¶��7UDGH
KDV� VKLIWHG� LQ� IDYRXU� RI� KLJKHU� YDOXH�DGGHG� JRRGV�� EXW� RWKHU� JRRGV� UHPDLQ� PRUH
LPSRUWDQW� RYHUDOO� �S�� �����$XVWUDOLD� LV� DW� WKH� ORZ�YDOXHG�DGGHG� HQG� EXW� LWV� SRVLWLRQ� LV
LPSURYLQJ�� ,W� LV� VWURQJ� LQ� VFLHQFH�UHODWHG� ELRWHFKQRORJ\� DQG� JHQHWLFV�� KDV� QLFKHV� RI
VWUHQJWK�LQ�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQV�WHFKQRORJLHV��,	&7��DQG�WUDQVSRUW��EXW� LV
ZHDN� LQ� SUHFLVLRQ� DQG� FRQWURO� LQ�PDQXIDFWXULQJ�� DQG� QHZ�PDWHULDOV� �SS�� �������� µ7KH
FRPSHWLWLYHQHVV� RI� $XVWUDOLDQ� ILUPV� ZLOO� EH� D� IXQFWLRQ� RI� WKHLU� WHFKQRORJLFDOO\
VRSKLVWLFDWHG� ZRUNHUV¶� �S�� ���� $XVWUDOLD� LV� DSSO\LQJ� QHZ� GHVLJQ� DQG� SURGXFWLRQ
WHFKQRORJLHV�DW�KDOI�WKH�$PHULFDQ�UDWH�DQG�DOVR�ODJV�EHKLQG�LQ�WUDLQLQJ�RI�WKH�DSSURSULDWH
VNLOOV�

,W�KDV�EHHQ�DUJXHG�WKDW�EXVLQHVV�SURFHVV�LQQRYDWLRQ�PDNHV�D�ODUJHU�FRQWULEXWLRQ�WR
SHUIRUPDQFH�DQG�H[SRUWV�WKDQ�GRHV�WHFKQRORJLFDO�LQQRYDWLRQ��HJ��WKURXJK�FKDQJHV�LQ�MRE
UHTXLUHPHQWV�OHDGLQJ�WR�D�JHQHUDO�VNLOO�XSJUDGLQJ��WKH�IRFXV�RQ�FRQWLQXRXV�LPSURYHPHQW
DQG�RQ�HOLPLQDWLQJ�ZDVWH�DQG�QRZ�XQQHFHVVDU\�MREV��IODWWHQHG�VWUXFWXUHV�OHDGLQJ�WR�WKH
DEROLWLRQ� RI� PLGGOH� PDQDJHPHQW� �S�� ���� 7KH� $QJOR�$PHULFDQ� FRXQWULHV� KDYH� PRYHG
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IDVWHU� WKDQ� KDYH� WKH� (XURSHDQV� LQ� ZRUN� UH�RUJDQLVDWLRQ� �S�� ����� ,QWHUQDWLRQDO
FRPSHWLWLRQ�LV�DQ�LQFUHDVLQJO\�LPSRUWDQW�IRUFH�VKDSLQJ�ORFDO�LQGXVWU\��7DEOH����S������

0DMRU�IRUFHV�VKDSLQJ�LQGXVWU\��UHVXOWV�RI�D�VXUYH\�RI�OHDGLQJ�PDQDJHUV��$XVWUDOLD

4��:KDW�DUH�WKH�PDMRU�IRUFHV
VKDSLQJ�\RXU�LQGXVWU\"

$JULFXOWXUH�
0LQLQJ�

,QIUDVWUXFWXUH

0DQXIDFWXULQJ 6HUYLFHV $OO�LQGXVWULHV

3URSRUWLRQ�ZKR�PHQWLRQHG� � � � �
,QWHUQDWLRQDO�FRPSHWLWLRQ ���� ���� ���� ����
1DWLRQDO�FRPSHWLWLRQ ��� ���� ���� ����
7HFKQRORJ\ ���� ���� ���� ����
6NLOOV ���� ���� ���� ����
&RVWV ���� ���� ���� ����
5HJXODWLRQ ���� ���� ��� ���
2WKHU ��� ��� ��� ���

7RWDO ����� ����� ����� �����

,Q�IDFW�������SHU�FHQW�RI�WKRVH�VXUYH\HG�VDZ�WHFKQRORJ\�DV�SUHGRPLQDQWO\�OHDGLQJ�WR
QHZ�SURGXFWV��PDQXIDFWXULQJ������SHU�FHQW��VHUYLFHV������SHU�FHQW��ZKLOH������SHU�FHQW
VDZ� LW� SUHGRPLQDQWO\� FXWWLQJ� FRVWV� �DJULFXOWXUH�PLQLQJ�LQIUDVWUXFWXUH� ����� SHU� FHQW�
PDQXIDFWXULQJ������SHU�FHQW��DQG������SHU�FHQW�VHH�LW�LPSURYLQJ�TXDOLW\�������SHU�FHQW
DJULFXOWXUH�HWF���� ,Q�DGGLWLRQ�������SHU�FHQW��VHUYLFHV������SHU�FHQW��VHH�LW�DV� OHDGLQJ�WR
QHZ�EXVLQHVV� �S�������7KH�SODQQHG�PHWKRGV�RI� DFTXLULQJ�QHZ�VNLOOV� DUH� DV� IROORZV� �S�
����

0HWKRGV�RI�DFTXLULQJ�QHZ�VNLOOV��UHVXOWV�RI�D�VXUYH\�RI�OHDGLQJ�PDQDJHUV��$XVWUDOLD

4��+RZ�GR�\RX�SODQ�WR�DFTXLUH
WKH�QHZ�VNLOOV�QHHGHG"

$JULFXOWXUH�
0LQLQJ�

,QIUDVWUXFWXUH

0DQXIDFWXULQJ 6HUYLFHV $OO�LQGXVWULHV

3URSRUWLRQ�ZKR�PHQWLRQHG� � � � �
5HFUXLW�QHZ�VNLOOHG�ODERXU ���� ���� ���� ����
&RQWUDFW�LQ�VNLOOV�DV�QHHGHG ���� ���� ���� ����
([WHUQDO�WUDLQLQJ�SURJUDPV ���� ���� ���� ����
)RUPDO�LQ�KRXVH�WUDLQLQJ ���� ���� ���� ����
2Q�WKH�MRE�WUDLQLQJ ���� ���� ���� ����

7RWDO ����� ����� ����� �����

$� OLWWOH� OHVV� WKDQ�KDOI�SODQQHG� WR�EULQJ�VNLOOV� LQ� IURP�RXWVLGH�ZKLOH� WKH� UHPDLQGHU
SODQQHG�WUDLQLQJ�SURJUDPV��ZLWK�RQH�WKLUG�DOWRJHWKHU�SODQQLQJ�WR�XVH�IRUPDO�WUDLQLQJ�RI
H[LVWLQJ�VWDII��5HOLDQFH�RQ�LQWHUQDO�VWDII�ZDV�ZHDNHVW�LQ�VHUYLFHV��ZKHUH�IRUPDO�LQ�KRXVH
WUDLQLQJ� ZDV� PXFK� OHVV� LPSRUWDQW� WKDQ� FRQWUDFWLQJ� LQ�� 1RWH� WKDW� WKHVH� DUH� µOHDGLQJ
HPSOR\HUV¶�LQ�ODUJH�FRPSDQLHV��7KH�WDEOH�SURYLGHV�DQ�LQGLFDWRU�RI�FXWWLQJ�HGJH�SUDFWLFHV
LQ�JOREDOO\�FRPSHWHQW�ILUPV�EXW�WKH�SUHIHUHQFHV�RI�WKHVH�HPSOR\HUV�DUH�QRW�LQGLFDWLYH�RI
WKRVH�RI�DOO�HPSOR\HUV�

7KHUH�KDV�EHHQ�D�SURIRXQG�HPSOR\PHQW�VKLIW�WR�VHUYLFHV��ERWK�DV�LQSXWV�WR�LQGXVWULDO
SURFHVVHV�DQG� WR�PHHW� ILQDO�GHPDQG��S������7KH�QHW� MRE�HIIHFW�RI� WHFKQRORJLFDO�FKDQJH



��

µKDV� WR� UHPDLQ� DQ� RSHQ� TXHVWLRQ¶�� 7KH� QXPEHU� RI� NQRZOHGJH� ZRUNHUV� �µV\PEROLF
DQDO\VWV¶�� UHTXLUHG� WR� GULYH� WKHVH� WHFKQRORJLHV� LV� FRPSDUDWLYHO\� IHZ�� 6LJQLILFDQW
QXPEHUV�RI�ZRUNHUV�DUH�EHLQJ�GLVSODFHG��HJ��LQ�WHOHFRPPXQLFDWLRQV��ILQDQFH��LQVXUDQFH�
UHDO� HVWDWH�� ZKROHVDOH� DQG� UHWDLO� WUDGH� �SS�� ������ %HWZHHQ� �������� DQG� �������� LQ
$XVWUDOLD�� HPSOR\PHQW� LQ� FRQVXPHU� DQG� EXVLQHVV� VHUYLFHV� JUHZ� E\� ���� SHU� FHQW� SHU
DQQXP��JRYHUQPHQW�� WUDGH�DQG�FRQVWUXFWLRQ�VHUYLFHV�JUHZ�����SHU� FHQW��PDQXIDFWXULQJ
GHFOLQHG�����SHU�FHQW��7KH�JURZWK�LQ�SURSHUW\�DQG�EXVLQHVV�VHUYLFHV������SHU�FHQW��IURP
��������WR���������SHUVRQV���DFFRPPRGDWLRQ��FDIHV�DQG�UHVWDXUDQWV������SHU�FHQW��DQG
FXOWXUDO�DQG�UHFUHDWLRQDO�VHUYLFHV� �����SHU�FHQW��ZDV� WKH�PRVW� UDSLG� �S������ ,Q� WHUPV�RI
RFFXSDWLRQV�� WKH� KLJK� JURZWK� DUHDV� ZHUH� SURIHVVLRQDOV� ����� SHU� FHQW�� DQG� VDOHV� DQG
SHUVRQDO� VHUYLFHV� �����SHU�FHQW���7UDGHVSHUVRQV�� DQG�HTXLSPHQW�RSHUDWRUV�GULYHUV� JUHZ
VORZHVW��ERWK�����SHU�FHQW���S������

,Q�PDQXIDFWXULQJ� DQG�PLQLQJ�� IXWXUH� LPSOLFDWLRQV� IRU� WUDLQLQJ� LQFOXGH� WKH�QHHG� WR
XVH�IRUPDO�HGXFDWLRQ�WR�GHYHORS�µD�PXFK�EURDGHU�UDQJH�RI�FDSDELOLWLHV¶��DQG�WKH�QHHG�IRU
µFRQWLQXLQJ�VNLOO�XSGDWLQJ�DQG�WUDQVIRUPDWLRQ�E\�WKH�LQGLYLGXDO¶��S������

7HJDUW��*UHJ��-RKQVWRQ�5RQ�DQG�6KHHKDQ��3HWHU���������µ$FDGHP\�VWXG\�±
ILQDO�UHSRUW��FRQFOXVLRQV�DQG�LPSOLFDWLRQV�IRU�SROLF\¶��LQ�3HWHU�6KHHKDQ�DQG
*UHJ�7HJDUW��HGV���:RUNLQJ�IRU�WKH� IXWXUH�� WHFKQRORJ\�DQG�HPSOR\PHQW� LQ
WKH�JOREDO�NQRZOHGJH�HFRQRP\��9LFWRULD�8QLYHUVLW\�3UHVV��0HOERXUQH��SS�
��������

7KH�GHFOLQH�RI�SHU�FDSLWD�IXQGLQJ�LQ�KLJKHU�HGXFDWLRQ�LV�FDXVH�IRU�FRQFHUQ��7KH�SXUVXLW
RI�SULYDWH�LQFRPH�FDQ�SURPRWH�HIILFLHQF\��DQG�LQGXVWU\�HGXFDWLRQ�OLQNDJH��EXW�µLW�VHHPV
WKDW�LQ�PDQ\�FDVHV�WKHVH�SUHVVXUHV�PD\�EH�GLVWUDFWLQJ�LQVWLWXWLRQV�IURP�WKHLU�NH\�UROH�RI
SURYLGLQJ� D� KLJK� TXDOLW\� HGXFDWLRQ� IRU� $XVWUDOLDQ� VWXGHQWV� DQG� WR� FRQWULEXWLQJ� WR� WKH
NQRZOHGJH�EDVH�VR�YLWDO�IRU�HFRQRPLF�DQG�VRFLDO�GHYHORSPHQW¶��S�������

:H� QHHG� LQFUHDVHG� QDWLRQDO� LQYHVWPHQW� LQ� KLJK� TXDOLW\� EDVLF� HGXFDWLRQ� DQG
UHVHDUFK�� µQRW� RQO\� LQ� WHFKQRORJLHV� EXW� DOVR� LQ� VRFLDO� DQG� FXOWXUDO� DUHDV� LQFUHDVLQJO\
UHOHYDQW� WR� WKH� NQRZOHGJH� HFRQRP\�� 7KH� RWKHU� QHHG� LV� IRU� PHFKDQLVPV� IRU� UDSLG
UHVSRQVH� WR� QHHGV�� (GXFDWLRQ� DQG� WUDLQLQJ� LQVWLWXWLRQV� DSSHDU� WR� KDYH� EHFRPH� PRUH
UHVSRQVLYH�WR�EXVLQHVV�DQG�FRPPXQLW\�QHHGV�LQ�UHFHQW�\HDUV��EXW�WKHUH�DSSHDUV�WR�EH�QR
PHFKDQLVPV�WR�LGHQWLI\�DQG�IDFLOLWDWH�DQ�XUJHQW�DQG�DGHTXDWH�UHVSRQVH�WR�QHZ�QHHGV�

(GXFDWLRQ�)RXQGDWLRQV�±�MRLQW�JRYHUQPHQW�EXVLQHVV�DJHQFLHV�RSHUDWLQJ�DV�DJHQWV
RI� FKDQJH�� ZLWK� OLPLWHG� JRYHUQPHQW� VXSSRUW� DQG� VHHNLQJ� FR�LQYHVWPHQW� ZLWK
EXVLQHVV� DQG� H[LVWLQJ� LQVWLWXWLRQV� LQ� QHZ� HGXFDWLRQDO� SURJUDPV� ±� KDYH� SURYHG
VXFFHVVIXO� DW� WKH� VWDWH� OHYHO� RYHU� WKH� SDVW� GHFDGH�� 7KLV� DSSURDFK� VKRXOG� EH
FRQVLGHUHG�DV�SDUW�RI�D�&RPPRQZHDOWK�UHVSRQVH��S�������



��

7KRPNH��6WHIDQ�+�� �������� µ7KH� UROH�RI� IOH[LELOLW\� LQ� WKH�GHYHORSPHQW� RI
QHZ�SURGXFWV��DQ�HPSLULFDO�VWXG\¶��5HVHDUFK�3ROLF\������SS����������

$� FRQVLGHUDEOH� ERG\� RI� UHVHDUFK� OLQNV� IOH[LELOLW\� DQG� ILUP� FRPSHWLWLYHQHVV��+RZHYHU�
PRVW�HIIRUWV�WR�XQGHUVWDQG�IOH[LELOLW\�KDYH�IRFXVHG�RQ�PDQXIDFWXULQJ��WKH�HFRQRPLFV�RI
ILUPV�� DQG� FRPSHWLWLYH� VWUDWHJ\�� 7KRPNH� H[DPLQHV� WKH� OLQN� EHWZHHQ� WHFKQRORJ\� DQG
IOH[LELOLW\� GXULQJ� SURGXFW� GHVLJQ�� DQG� LWV� LPSDFW� RQ� GHYHORSPHQW� SHUIRUPDQFH� DQG
VWUDWHJLHV� IRU� PDQDJLQJ� GHYHORSPHQW� ULVN�� SDUWLFXODUO\� LQ� HQYLURQPHQWV� RI� KLJK
XQFHUWDLQW\�� )OH[LELOLW\� LV� PHDVXUHG� LQ� WHUPV� RI� µWKH� LQFUHPHQWDO� FRVW� DQG� WLPH� RI
PRGLI\LQJ�D�GHVLJQ�DV�D�UHVSRQVH�WR�HQGRJHQRXV�DQG�H[RJHQRXV�FKDQJH¶��µ7KH�DELOLW\�WR
UDSLGO\� GHYHORS� LQQRYDWLRQV� RI� JUHDWHU� FRPSOH[LW\� ZLWK� IHZHU� UHVRXUFHV� KDV� DQ
LQFUHDVLQJ� LPSDFW� RQ� ILUP� VXFFHVV¶�� )OH[LELOLW\� GXULQJ� SURGXFW� GHVLJQ� DFFRXQWV� IRU� D
ODUJH� QXPEHU� RI� LQQRYDWLRQV� �S�� ������ ,W� LV� DOVR� DVVRFLDWHG� ZLWK� ORZHU� FRVWV� RI
FXVWRPLVDWLRQ��ODWH�FKDQJHV�WR�SURGXFWLRQ��DQG�SURGXFW�GLIIHUHQWLDWLRQ��S�������

+LV� HPSLULFDO� VWXG\� LV� RI� GHYHORSPHQW� SURMHFWV� LQ� WKH� ILHOG� RI� LQWHJUDWHG� FLUFXLW
GHVLJQ��7KRPNH�ILQGV�WKDW�XVLQJ�WKH�GDWD�IURP�KLV�VWXG\��µIOH[LEOH�GHVLJQ�WHFKQRORJLHV¶
RXW�SHUIRUPHG�µLQIOH[LEOH¶�WHFKQRORJLHV�E\�D�IDFWRU�RI������DQG�µRYHU����SHU�FHQW�RI�WKDW
GLIIHUHQFH�FDQ�EH�DWWULEXWHG�WR�GLIIHUHQFHV�LQ�PDQDJLQJ�WKH� ULVN�RI�GHVLJQ�FKDQJHV¶� �S�
������+LJK� IOH[LELOLW\�HQDEOHG�GHVLJQHUV� WR� WROHUDWH�KLJK� OHYHOV�RI� ULVN��/RZ�IOH[LELOLW\
IRUFHG� WKH� FRPPLWPHQW� RI� KLJK� UHVRXUFH� LQYHVWPHQWV� WR�PLQLPLVH� WKH� ULVNV� LQ� GHVLJQ
FKDQJHV��)OH[LELOLW\�FDQ�EH�D� IXQFWLRQ�RI� VHYHUDO� IDFWRUV�� GHVLJQ� WHFKQRORJ\�� DWWULEXWHV
DQG� FKRLFHV� RI� GHVLJQHUV�� WKH� VWUXFWXUH� RI� WKH� GHVLJQ� LWVHOI� �S�� ������ ,PSURYHPHQWV� LQ
IOH[LELOLW\�UHTXLUH�LQYHVWPHQW�LQ�QHZ�WHFKQRORJLHV�DQG�DSSURDFKHV��EXW�WKH�SRWHQWLDO�SD\�
RIIV� DUH� JUHDW�� :K\� WKHQ� GRQ¶W� PRUH� ILUPV� DFKLHYH� RSWLPXP� IOH[LELOLW\"�� KH� DVNV�
3HUKDSV� µIRU� WKH� VDPH� UHDVRQV� WKH\� IDLO� DW� LQQRYDWLRQ� LQ�JHQHUDO�� LQFUHDVLQJ� IOH[LELOLW\
UHTXLUHV� D� GHSDUWXUH� IURP� ROG� RUJDQLVDWLRQDO� URXWLQHV� DQG� GHVLJQ� NQRZOHGJH� ±� D
FKDOOHQJH�WKDW�KDV�SURYHQ�WR�EH�TXLWH�GLIILFXOW�IRU�PDQ\�RUJDQLVDWLRQV¶��S��������)XUWKHU�

$Q�LQFUHDVH�LQ�IOH[LELOLW\�LV�DFKLHYHG�E\�GHFRXSOLQJ�UREXVWQHVV�DQG�DGMXVWPHQW�LQWR
WZR� VWHSV�� UREXVWQHVV� RSWLPLOLVDWLRQ� DQG� VLJQDO� DGMXVWPHQW��'XULQJ� WKH� ILUVW� VWHS�
WKH� SHUIRUPDQFH� �WKH� VLJQDO�� LV� DGMXVWHG� WR� PHHW� HQJLQHHULQJ� RU� FXVWRPHU� QHHGV
ZLWK� WKH� DLG� RI� DQ� DGMXVWPHQW� IDFWRU� WKDW� LV� GHWHUPLQHG� GXULQJ� VWHS� RQH�� $Q
DGMXVWPHQW�IDFWRU�LV�VHOHFWHG�RQO\�LI�FKDQJHV�WR�LW�KDYH�VWURQJ�HIIHFWV�RQ�WKH�VLJQDO
EXW�PLQLPDO� HIIHFWV� RQ� RYHUDOO� SURGXFW� UREXVWQHVV�� 7KH� GHFRXSOLQJ� RI� UREXVWQHVV
DQG� DGMXVWPHQW� KDV� VLJQLILFDQW� LPSOLFDWLRQV� IRU� GHVLJQ� IOH[LELOLW\�� ,W� VXJJHVWV� WKDW
HDUO\� WHFKQRORJ\�GHYHORSPHQW�FDQ� IRFXV�RQ�UREXVWQHVV�DORQH�DQG� WKDW� FKDQJHV� WR
PHHW�HYROYLQJ�QHHGV��HJ��DGMXVW�KHLJKW�WR�;��FDQ�EH�PDGH�TXLFNO\�XVLQJ�D�ORZ�FRVW
DGMXVWPHQW�IDFWRU��S�������

,Q� DQ� LPSRUWDQW� SDVVDJH�7KRPNH�QRWHV� WKDW� RUJDQLVDWLRQDO� LQWHUGHSHQGHQFLHV� DOVR
DIIHFW� WKH� FRVW� DQG� WLPH� RI� PDNLQJ� FKDQJHV�� ,I� D� FKDQJH� LQ� RQH� FRPSRQHQW� UHTXLUHV
FKDQJHV�LQ�DOO�RWKHU�FRPSRQHQWV��LH��WKHUH�LV�KLJK�LQWHUGHSHQGHQFH��WKH�FRVWV�RI�FKDQJH
DUH�KLJK�� µ'HVLJQ�IOH[LELOLW\�FDQ�EH� LQFUHDVHG�E\�GHYHORSLQJ�D�GHVLJQ�DUFKLWHFWXUH� WKDW
PLQLPLVHV� LQWHUGHSHQGHQFH�EHWZHHQ� LWV� LQGLYLGXDO�FRPSRQHQWV¶��0RGXODU�GHVLJQ�KHOSV
KHUH�� *RRG� DUFKLWHFWXUDO� GHVLJQV� DUH� PDGH� RI� VXE�V\VWHPV� WKDW� FDQ� EH� DGMXVWHG
LQGHSHQGHQWO\� RI� FKDQJHV� LQ� WKH� HQYLURQPHQW�� ,I� LQWHUGHSHQGHQFLHV� DUH� WRR� VWURQJ� µD



��

V\VWHP�PD\�EH�XQDEOH�WR�DGDSW�DW�D�UDWH�WKDW�LV�ORZHU�WKDQ�WKH�UDWH�RI�FKDQJH¶��S������
>DQG� WKXV� WKH� RUJDQLVDWLRQDO� V\VWHP� EHFRPHV� HQWLUHO\� H[WHUQDOO\� GULYHQ�� ORVLQJ� LWV
GLVWLQFWLYH�LGHQWLW\�DQG�FRQWURO�RYHU� LWV� WUDMHFWRU\�RI�GHYHORSPHQW@��&DUHIXOO\�VHOHFWLQJ
WKH� ERXQGDULHV� EHWZHHQ� V\VWHP� FRPSRQHQWV� DQG� GHVLJQ� WDVNV� WR� PLQLPLVH� WRWDO
LQWHUGHSHQGHQFLHV�FDQ�KDYH�D�VLJQLILFDQW�LPSDFW�RQ�IOH[LELOLW\��S�������

7KRPSVRQ�� $OH[DQGHU� 0�� �������� µ8QSURGXFWLYH� H[SHQGLWXUH� RQ
PDQXIDFWXULQJ¶��&DPEULGJH�-RXUQDO�RI�(FRQRPLFV������SS����������

([SHQGLWXUH� RQ� XQSURGXFWLYH� DFWLYLWLHV� IDLOV� WR� FRQWULEXWH� WR� FUHDWLRQ� RI� QHZ� VXUSOXV
YDOXH�� DQG� DOVR�� DUH� SDLG� IRU� RXW� RI� SUHYLRXVO\� FUHDWHG� VXUSOXV� YDOXH�� µ8QSURGXFWLYH
H[SHQGLWXUHV� WKXV� KDYH� D� WZR�IROG� WHQGHQF\� WR� GLPLQLVK� FDSLWDO� DFFXPXODWLRQ�� LQKLELW
HFRQRPLF�JURZWK��DQG�SURPRWH�VWDJQDWLRQ¶��7KLV�LQWHUSUHWDWLRQ�LV�FRQVLVWHQW�ZLWK�0DU[
DV� VSHFLILHG� E\� *RXJK� >ZKDW� DERXW� KLV� DUJXPHQW� WKDW� SXEOLF� VSHQGLQJ� LV� µLQGLUHFWO\
SURGXFWLYH¶�� QRW� 0DU[¶V� XVH� RI� WKH� WHUP"@� EXW� GLDPHWULFDOO\� RSSRVHG� WR� %DUDQ� DQG
6ZHH]\� ZKR� DUJXH� WKDW� XQSURGXFWLYH� H[SHQGLWXUH� LV� QHFHVVDU\� WR� RIIVHW
XQGHUFRQVXPSWLRQLVW�WHQGHQFLHV�WR�VWDJQDWLRQ��S�������

7KLV�DQDO\VLV�RI�PDQXIDFWXULQJ�GRHV�QRW�QHFHVVDULO\�SURYLGH�LQVLJKWV�LQWR�H[WUDFWLYH�
DJULFXOWXUDO��UHWDLO��VHUYLFH��UHOLJLRXV�RU�JRYHUQPHQW�VHFWRUV��S�������� ,Q�PDQXIDFWXULQJ�
SURILWV� DQG� XQSURGXFWLYH� H[SHQGLWXUHV� DUH� MRLQWO\� DQG� VLPXOWDQHRXVO\� GHWHUPLQHG� �S�
�����

7KH�GLYHUVLRQ�RI�VXUSOXV�IURP�WKH�FLUFXLW�RI�FDSLWDO�WR�XQSURGXFWLYH�DFWLYLW\�UHVXOWV
IURP� DQ� LQFUHDVLQJ� FRQFHQWUDWLRQ� RI� FDSLWDO�� )RU� PRQRSRO\� FDSLWDO�� WKHQ�� LWV
WHQGHQF\� WR� GLPLQLVK� WKH� VRFLDO� VXUSOXV� DYDLODEOH� IRU� IXWXUH� DJJUHJDWH� FDSLWDO
DFFXPXODWLRQ�SRVHV�DQ�LPSRUWDQW�FRQWUDGLFWLRQ�IRU�DGYDQFHG�FDSLWDOLVW�HFRQRPLHV
�S�������

>7KLV�VXJJHVWV�WKH�ULVH�RI�ORZ�WD[�VPDOO�JRYHUQPHQW�SROLFLHV�FDQ�RQO\�EH�H[SODLQHG����
LQ�SROLWLFDO�QRW�HFRQRPLF�WHUPV��DQG�RU�����DV�D�IXQFWLRQ�RI�WKH�ZHDNHQLQJ�RI�FDSLWDOLVW
FRQFHQWUDWLRQ�UDWKHU�WKDQ�LWV�LQFUHDVH��XQOHVV��WKDW�LV��WKH�PDLQ�DVVXPSWLRQ�FRQFOXVLRQ�LV
ZURQJ�@

7R� EH� SURGXFWLYH�� ODERXU� PXVW� QRW� RQO\� FUHDWH� XVH� YDOXH� DQG� H[FKDQJH� YDOXH�� LW
PXVW�GR�VR�LQ�WKH�HPSOR\�RI�D�FDSLWDOLVW�ZKR�VXFFHVVIXOO\�DSSURSULDWHV�WKH�VXUSOXV�YDOXH
�S�� ������:ROII� LQFOXGHV� DOO� ODERXU�ZKLFK� FUHDWHV� XVH� YDOXH� DV� SURGXFWLYH�� ZKHWKHU� LW
FUHDWHV� VXUSOXV�YDOXH� IRU� WKH� FDSLWDOLVW� RU� QRW� >:ROII��(��� ������*URZWK�� DFFXPXODWLRQ
DQG� XQSURGXFWLYH� DFWLYLW\�� &DPEULGJH� 8QLYHUVLW\� 3UHVV�� &DPEULGJH@�� 8QSURGXFWLYH
H[SHQGLWXUHV� E\� FDSLWDOLVW� ILUPV� DUH� SD\PHQWV� IURP� VXUSOXV� IRU� XQSURGXFWLYH� ODERXU�
WRJHWKHU�ZLWK�WKH�YDOXH�RI�FRPPRGLWLHV�FRQVXPHG�E\�WKH�DFWLYLWLHV�RI�WKH�XQSURGXFWLYH
ODERXU� �S�� ������6XSHUYLVRU\� ODERXU� LV� XQSURGXFWLYH� �S�� ������ >,W� FRXOG� EH� DUJXHG� WKDW
VXSHUYLVRU\� DFWLYLW\� DGGV� YDOXH� E\� FKDQJLQJ� WKH� FRQILJXUDWLRQV� RI� FROOHFWLYH� ODERXU�@
µ6XSHUYLVRULDO� H[SHQGLWXUH� LV� QHFHVVDU\� WR� UHSURGXFH� WKH� H[SORLWDWLYH� SURGXFWLYH
UHODWLRQVKLSV� RI� WKH� FDSLWDOLVW� HQWHUSULVH�� EXW� GRHV� QRW� LQ� LWVHOI� FRQWULEXWH� WR� VXUSOXV
YDOXH�� 2WKHU� XQSURGXFWLYH� H[SHQGLWXUHV� DUH� IRU� WKH� ODERXU� DQG� PDWHULDO� FRVWV� RI
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FLUFXODWLRQ�� WKH� EX\LQJ� DQG� VHOOLQJ� RI� FRPPRGLWLHV�� 7KHVH� DFWLYLWLHV� LQFOXGH� VHOOLQJ�
DGYHUWLVLQJ��ILQDQFH��FUHGLW��DFFRXQWLQJ��OHJDO�FRXQVHOOLQJ��OHJLVODWLYH�OREE\LQJ��HWF�¶��S�
������ )XUWKHU�� LQ� IRRWQRWH�� µ6RPH� HFRQRPLVWV� KDYH� UHIHUUHG� WR� WKHVH� DFWLYLWLHV� DV
LQGLUHFWO\� SURGXFWLYH�� VLQFH� WKH\� DUH� UHTXLUHG� DGMXQFWV� WR� WKH� GLUHFWO\� SURGXFWLYH
DFWLYLWLHV�RI� WKH� FDSLWDOLVW� HQWHUSULVH��+RZHYHU�� VLQFH� WKH\�PDNH� QR� GLUHFW� LQFUHPHQWDO
FRQWULEXWLRQ�WR�WKH�VXUSOXV�WKHPVHOYHV��WKH\�DUH�SURSHUO\�FDWHJRULVHG�DV�XQSURGXFWLYH�DV
WKH� WHUP� LV� XVHG� E\� 0DU[¶� �S�� ������ >5DWKHU�� VXSHUYLVRU\� DFWLYLWLHV� FDQ� EH� HLWKHU
SURGXFWLYH�RU�XQSURGXFWLYH�LQ�WKDW�����WKH\�DUH�SDUW�RI�FROOHFWLYH�ODERXU��DQG�RU�����WKH\
PD\� DGG� YDOXH� LI� VHSDUDWH� FDSLWDOV� HWF��� HJ�� D� WLPH� DQG� PRWLRQ� VWXG\�� UDWKHU� WKDQ� D
EXUHDXFUDWLF�DVSHFW�RI�WKH�FRPSDQ\��7KLV�UDLVHV� WKH�EURDGHU�TXHVWLRQ�RI�PDQDJHPHQW��
GRHV�PDQDJHPHQW�DGG�YDOXH�LQ�WKH�WHFKQLFDO�VHQVH"@

,Q�FRPSHWLWLRQ�EHWZHHQ�ILUPV��ZLWKLQ�WKH�ROLJRSROLVWLF�LQGXVWU\�VWUXFWXUHV�W\SLFDO�RI
DGYDQFHG� FDSLWDOLVW� HFRQRPLHV�� µQRQ�SULFH� ULYDOURXV� VWUDWHJLHV¶� ±� WRJHWKHU� ZLWK� RWKHU
VWUXFWXUDO� FKDUDFWHULVWLFV�RI� WKH� LQGXVWU\� ±� ODUJHO\� GHWHUPLQH� WKH�PDJQLWXGH� RI� VXUSOXV
FODLPHG� E\� LQGLYLGXDO� HQWHUSULVH�� DV� ZHOO� DV� LWV� GHFRPSRVLWLRQ� LQWR� SURILW� DQG
XQSURGXFWLYH�H[SHQGLWXUH��7KHVH�FKDUDFWHULVWLFV�GHWHUPLQH�DOORFDWLRQ�DQG�GLVWULEXWLRQ�RI
VXUSOXV� YDOXH� EXW� QRW� LWV� DEVROXWH� YROXPH� �S�� ������&RQJORPHUDWH� VWUXFWXUHV� SUREDEO\
UHLQIRUFH�FRRSHUDWLYH�SULFLQJ�DV�LQ�D�SULFH�ZDU�WKHUH�FDQ�EH�UHWDOLDWLRQ�LQ�RWKHU�PDUNHWV�
+RZHYHU��ZKLOH�µROLJRSROLHV�DUH�IUHTXHQWO\�DEOH�WR�VXSSUHVV�SULFH�FRPSHWLWLRQ¶�WKH\�DUH
µQHYHUWKHOHVV�SRZHUOHVV� WR�DYRLG� WKH�SXUVXLW�RI�YLJRURXV�DQG� FRVWO\�QRQ�SULFH� ULYDOU\¶�
µ5LYDOURXV� VWUDWHJLHV� DUH� XQGHUZULWWHQ� E\� ILUPV¶� XQSURGXFWLYH� H[SHQGLWXUH� DQG� DUH
WKHUHIRUH� D� NH\� WR� XQGHUVWDQGLQJ� WKH� GHFRPSRVLWLRQ� RI� VXUSOXV� LQWR� SURILWV� DQG
XQSURGXFWLYH� H[SHQGLWXUH¶� �S�� ������ HJ�� DGYHUWLVLQJ� FDPSDLJQV� WR� LQFUHDVH� PDUNHW
SRZHU��$GYHUWLVLQJ�GRHV�QRW�LQFUHDVH�WKH�H[FKDQJH�YDOXH�HPERGLHG�LQ�D�FRPPRGLW\��RU
VXUSOXV�YDOXH��DQG�WKHUHIRUH�LV�XQSURGXFWLYH�H[SHQGLWXUH��>+RZHYHU�WKH�GLVWLQFWLRQ�PDGH
LQ�WKH�IRRWQRWH�S�������EHWZHHQ�LQIRUPDWLRQ�DQG�SHUVXDVLRQ��LV�PHDQLQJOHVV�LQ�WHUPV�RI
WKH�GLVFXVVLRQ�RI�YDOXH� FUHDWLRQ�@�1RWH� WKDW�PHGLD� DGYHUWLVLQJ� LV� RQO\� RQH� ILIWK� RI� WKH
FRVW� RI� VHOOLQJ�� WKH� UHVW� LV� VDOHV�ZDJHV� DQG� FRPPLVVLRQV�� GLVSOD\V�� FRXSRQV�� VDPSOHV�
WUDGH� DOORZDQFHV� WR� UHWDLOHUV�� HWF�� �S�� ������ 2WKHU� IRUPV� RI� ULYDOU\� LQFOXGH� PRGHO
FKDQJHV��OLWLJDWLRQ�RYHU�LQWHOOHFWXDO�SURSHUW\��DQWLWUXVW�SURFHHGLQJV�HWF���S�������

0HUJHUV�DQG�DFTXLVLWLRQV�DUH�D�UHFHQWO\�EXUJHRQLQJ�VHFWRU�RI�FRUSRUDWH�VWUDWHJ\�
DQG� WKH� WUDQVDFWLRQV� FRVWV� RI� WKHVH� DFWLYLWLHV� PXVW� EH� LQFOXGHG� LQ� XQSURGXFWLYH
H[SHQGLWXUH��7\SLFDO�ULYDOURXV�REMHFWLYHV�RI�WKHVH�PHUJHUV�DUH�PDUNHW�GRPLQDWLRQ
YLD�KRUL]RQWDO�FRPELQDWLRQ��PDUNHW�IRUHFORVXUH�YLD�YHUWLFDO�LQWHJUDWLRQ��DQG�FURVV�
VXEVLGLVDWLRQ�� UHFLSURFLW\�� LQWHUGHSHQGHQW� IRUEHDUDQFH� DQG� SROLWLFDO� LQIOXHQFH� YLD
FRQJORPHUDWH�LQWHJUDWLRQ��S�������

+RZHYHU� VRFLDOO\� GHVLUDEOH� RU� SULYDWHO\� QHFHVVDU\� LV� 5	'� µLW� LV� QRW� LWVHOI
FRPPRGLW\�SURGXFWLRQ�DQG�ODERXU�HPSOR\HG�LQ�FRUSRUDWH�UHVHDUFK�DQG�SURGXFWLRQ�GRHV
QRW�FUHDWH�VXUSOXV�YDOXH¶� �S�������� >7KH�H[FHSWLRQV�DUH� ���� WKH� ILUP� WKDW� FRQGXFWV�RZQ
5	'�DQG�VHOOV�NQRZOHGJH�JRRGV������WKH�ILUP�WKDW�VHOOV�5	'�WR�RWKHU�ILUPV�@�µ,QGHHG�
WKH� XOWLPDWH� FRQVHTXHQFHV� RI� FKDQJLQJ� SURGXFWLRQ� WHFKQRORJLHV� DQG� SURGXFW
LQWURGXFWLRQ�IRU�DJJUHJDWH�DQG�SULYDWH�VXUSOXV�DUH�DPELJXRXV��GHSHQGLQJ�XSRQ�WKH�VL]H
RI�LQWUDPDUJLQDO�WHFKQRORJLFDO�UHQWV��WKH�UDWHV�RI�LPLWDWLRQ��GLIIXVLRQ��DQG�REVROHVFHQFH�
DQG�WKH�FKDQJLQJ�ODERXU�LQWHQVLW\�RI�SURGXFWLRQ¶��S�������
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6RPH� DUJXH� WKDW� SDWHQWV� EORFNLQJ� LQQRYDWLRQV� E\� ULYDOV� DUH� MXVW� DV� HIIHFWLYH� D
FRPSHWLWLYH�VWUDWHJ\�DV�LQWURGXFLQJ�QHZ�DQG�FKHDSHU�PHWKRGV�RI�SURGXFWLRQ�>EXW�VXUHO\
RQO\� LQ� WKH�PHGLXP� WHUP@��2WKHUV� VXJJHVW� WKDW� WHFKQRORJLFDO� HIIRUWV�GLUHFWHG� WR�PRGHO
FKDQJHV� DUH� ODUJHO\� GLUHFWHG� E\� WKH� PDUNHWLQJ� GHSDUWPHQWV� RI� ULYDO� ILUPV� DQG� DUH
SURSHUO\� FRQVLGHUHG� DV� VHOOLQJ� H[SHQVHV� >"@��7KH�PDLQWHQDQFH� RI� H[FHVV� FDSDFLW\� ±� WR
WDNH� DGYDQWDJH�RI� DQ\� LPSURYHPHQW� LQ� UHODWLYH� FRPSHWLWLYHQHVV� ±� LV� DQRWKHU� ULYDOURXV
VWUDWHJ\�� µ7KH� XQSURGXFWLYH� H[SHQGLWXUH� UHTXLUHG� E\� WKLV� H[FHVV� FDSDFLW\� LV� WKH
RSSRUWXQLW\�FRVW�RI�WKH�H[FHVV�FDSLWDO�DQG�ZRUNIRUFH�PDLQWDLQHG¶��5LYDOURXV�ILUPV�DOVR
PDLQWDLQ� KLJKHU� OLTXLG� UHVHUYHV� RI�ZRUNLQJ� FDSLWDO� >EXW� FKDQJHV� LQ� FDSLWDO�PDUNHW� HJ�
MXVW�LQ�WLPH� ILQDQFLQJ�PHDQV� WKLV� LV� OHVV� LPSRUWDQW@� �S�� ������ µ7KH� WDUJHWV� RI� D� ILUP¶V
ULYDOU\�LQFOXGH�QRW�RQO\�H[WDQW�ILUPV�EXW�SRWHQWLDO�HQWUDQWV�DV�ZHOO��7KHVH�VWUDWHJLHV�DUH
HIIHFWLYH� IRU� GHWHUULQJ� HQWU\� DQG� GHQ\LQJ� FRQWHVWDELOLW\� RI� WKH� PDUNHW¶�� 1HZ� HQWUDQWV
PD\�KDYH�WR�LQWHQVLI\�ULYDOURXV�H[SHQGLWXUHV�EH\RQG�WKRVH�RI�WKH�LQFXPEHQWV�LQ�RUGHU�WR
RYHUFRPH�WKH�PDUNHW�PRPHQWXP�DQG�FXVWRPHU�OR\DOW\�RI�WKH�ODWWHU��S�������

8QSURGXFWLYH� H[SHQGLWXUHV� WKDW� UDLVH� HQWU\� EDUULHUV�� FUHDWH� VFDOH� HFRQRPLHV� RU
RWKHUZLVH� LQVXODWH� LQFXPEHQW� ILUPV� IURP�PDUNHW� FRQWHVWLELOLW\� WHQG� WR� LQFUHDVH� SURILWV
>EXW� ZKDW� DERXW� VXUSOXV� YDOXH"@�� %XW� SURILWV� PD\� EH� GLPLQLVKHG� E\� LQFUHDVHG
XQSURGXFWLYH� H[SHQGLWXUHV� EHFDXVH� SURILWV� DUH� WKH� UHVLGXDO� RI� VXUSOXV� QRW� DOORFDWHG� WR
WKHVH�H[SHQGLWXUHV¶� �S��������:KLFK�RI� WKHVH� WZR�NLQGV�RI� LQIOXHQFH�KDV� WKH�GRPLQDQW
LPSDFW�RQ�SURILWV�FDQ�RQO\�EH�UHVROYHG�HPSLULFDOO\�

,Q�DGGLWLRQ�WR�SURILWDELOLW\��IDFWRUV�ZKLFK�LQIOXHQFH�WKH�LQWHQVLW\�RI�ULYDOU\� LQFOXGH
H[SHFWHG�LQGXVWU\�JURZWK�UDWHV��WKH�W\SH�RI�SXUFKDVHU��WKH�W\SH�RI�FRPPRGLW\�SURGXFHG�
DQG� WKH� VFDOH� RI� WKH� SDUWLFXODU� ILUP¶� �S�� ������ µ+LJK� H[SHFWHG� JURZWK� UDWHV� VKRXOG
VWLPXODWH�KLJK� OHYHOV�RI� ULYDOU\� VLQFH�PDUNHW� VKDUHV� DUH� OLNHO\� WR�EH� UHODWLYHO\� IOXLG� LQ
H[SDQGLQJ�PDUNHWV��ZKHUH�VXFFHVVIXO�VWUDWHJLHV�ZLOO�JHQHUDWH�JUHDWHU�UHZDUGV�WR�WKH�ILUP
WKDQ�ZRXOG� EH� SRVVLEOH� LQ�PRUH�PDWXUH�PDUNHWV¶� �S�� ������ >+H� DJUHHV�ZLWK�$XHUEDFK
WKRXJK�WKH�UHDVRQLQJ�OHVV�FOHDU�FXW��1RWH�DOVR�WKH�LQWHUHVWLQJ�SRLQW�WKDW�SURGXFHU�PDUNHWV
ZRUN� EHWWHU� DV� FODVVLFDO� FRPSHWLWLYH� PDUNHWV� WKDQ� GR� FRQVXPHU� PDUNHWV� EHFDXVH� RI
EHWWHU�NQRZOHGJH�RI�D�VPDOO�QXPEHU�RI�VWDQGDUGLVHG�SURGXFWV�@

3XUFKDVHUV�RI�SURGXFHU�JRRGV�WHQG�WR�VSHFLDOLVH�LQ�UHODWLYHO\�IHZ�FRPPRGLWLHV�DQG
WR� EH� YHU\� NQRZOHGJHDEOH� RI� D� SURGXFW¶V� FKDUDFWHULVWLFV�� 7KH\� VKRXOG� EH� OHVV
VXVFHSWLEOH� WR�PDQ\�ULYDOURXV� WDFWLFV� WKDQ�FXVWRPHUV�RI�FRQVXPHU�JRRGV�ZKR�DUH
OHVV� NQRZOHGJHDEOH� DQG� H[HFXWH� D� EURDGHU� UDQJH� RI� SXUFKDVHV�� 7KH� LQWHQVLW\� RI
ULYDOU\�LV�WKHUHIRUH�H[SHFWHG�WR�EH�JUHDWHU�LQ�FRQVXPHU�JRRGV�LQGXVWULHV��S�������

>+RZHYHU� KH� LV� ZURQJ� DERXW� FRPSHWLWLYHQHVV� ±� XVLQJ� WKLV� UHDVRQLQJ� LW� ZLOO� EH
JUHDWHU� LQ�SURGXFHU�PDUNHWV� WKDQ�FRQVXPHU�PDUNHWV��1RWH� WKDW� WKH�JUHDWHU� WKH� OHYHO� RI
FRQVXPHU�NQRZOHGJH�WKH�PRUH�WKH�LQWHQVLW\�RI�FRPSHWLWLRQ�LV�KHLJKWHQHG�@�+H�ILQGV�WKDW
WKH�HPSLULFDO�WHVW�UHYHDOV�PRUH�LQWHQVH�ULYDOU\�DPRQJ�ILUPV�SURGXFLQJ�FRQVXPHU�JRRGV
WKDQ�WKRVH�SURGXFLQJ�SURGXFHU�JRRGV��S�������

µ2Q� EDODQFH�� WKHRUHWLFDO� FRQVLGHUDWLRQV� IDLO� WR� LQGLFDWH� ZKHWKHU� GXUDEOH� RU� QRQ�
GXUDEOH�JRRGV�ZLOO�H[SHULHQFH�JUHDWHU�ULYDOU\¶��S�������

8QSURGXFWLYH� PDUN�XS� DSSHDUV� WR� KDYH� D� SRVLWLYH� LPSDFW� XSRQ� SURILW� PDUN�XS�
WKRXJK� VWDWLVWLFDOO\� WKH� HVWLPDWHG� HODVWLFLWLHV� DUH� QRW� KLJKO\� VLJQLILFDQW�� 4XLWH
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SRVVLEO\�� WKLV� LV� D� UHIOHFWLRQ� RI� WKH� WKHRUHWLFDO� GXDO� QDWXUH� RI� WKH� LQIOXHQFH� RI
XQSURGXFWLYH� H[SHQGLWXUH� XSRQ� SURILWV� GLVFXVVHG� LQ� WKH� SUHFHGLQJ� VHFWLRQ�
(PSLULFDOO\�� LW� DSSHDUV� WKDW� WKH� GRPLQDQW� LPSDFW� LV� IURP� WKH� IRUPDWLRQ� RI� WKH
ULYDOU\�LQGXFHG�EDUULHUV� WR�HQWU\��DQG� WKDW� WKHVH�EDUULHUV�DUH�VXIILFLHQW� WR�VXVWDLQ
DQ�LQFUHDVH�LQ�VXUSOXV�ZKLFK�H[FHHGV�WKH�LQFUHDVH�LQ�XQSURGXFWLYH�H[SHQGLWXUH��WKH
GLIIHUHQFH�EHLQJ�WKH�HQKDQFHG�SURILWV��7KLV�LV�QRWLFHDEOH�VLQFH�LW�VXJJHVWV�WKDW�WKH
LQFUHDVHG�XQSURGXFWLYH�H[SHQGLWXUH�LQ�WKH�PRQRSRO\�FDSLWDO�VHFWRU�RI�WKH�HFRQRP\
GRHV�QRW�GLPLQLVK�WKH�SURILWV�RI�WKDW�VHFWRU��:LWK�WKHLU�PDUNHW�SRZHU��FRQFHQWUDWHG
LQGXVWULHV�WKXV�DSSHDU�DEOH�WR�VXSSRUW�ERWK�HOHYDWHG�XQSURGXFWLYH�H[SHQGLWXUH�DQG
HOHYDWHG� SURILWV� RQ� WKH� VXUSOXV� UHGLVWULEXWHG� IURP� WKH� FRPSHWLWLYH� VHFWRUV� RI� WKH
HFRQRP\��S��������>%XW�VXUHO\�LW�GHSHQGV�RQ�WKH�LQGXVWU\�DQG�LWV�VWDJH�RI�KLVWRULFDO
GHYHORSPHQW"@

,Q�DQ�LQGXVWU\��DV�WKH�FRQFHQWUDWLRQ�RI�FDSLWDO�LQFUHDVHV��XQSURGXFWLYH�H[SHQGLWXUHV
DQG�SURILWV�ERWK�LQFUHDVH��DQG�WKHVH�LQFUHDVHV�PXWXDOO\�UHLQIRUFH�RQH�DQRWKHU��µ7KLV�ODVW
REVHUYDWLRQ�PHDQV� WKDW� DQ� LQFUHDVLQJ� FRQFHQWUDWLRQ� RI� FDSLWDO� UHVXOWV� LQ� DQ� LQFUHDVHG
DPRXQW�RI�WKH�VRFLDO�VXUSOXV�IORZLQJ�WR�XQSURGXFWLYH�XVHV��EXW�QRW�DW�WKH�H[SHQVH�RI�WKH
ILUPV�LQ� WKH�LQGXVWU\�ZKLFK�PDNH�WKHVH�XQSURGXFWLYH�H[SHQGLWXUHV¶��7KH�FRQFHQWUDWLRQ
RI�FDSLWDO�DOVR�EULQJV�WR�WKHVH�ILUPV�JUHDWHU�SURILWV�DQG�SRWHQWLDO�DFFXPXODWLRQ��µ7KXV�WKH
VWUDWHJLF� EHKDYLRXU�ZKLFK� DGYDQFHV� WKH� DFFXPXODWLRQ� RI� WKH� SDUWLFXODU� ILUPV� WHQGV� WR
UHGXFH�WKH�DJJUHJDWH�DPRXQW�RI�VRFLDO�HFRQRPLF�VXUSOXV�ZKLFK�UHPDLQV�LQ�WKH�FLUFXLW�RI
FDSLWDO�DQG�LV�WKHUHIRUH�DYDLODEOH�IRU�DJJUHJDWH�DFFXPXODWLRQ��6WUDWHJLF�EHKDYLRXU�ZKLFK
LV�EHQHILFLDO� DQG� LQGHHG�QHFHVVDU\� IRU� WKH� LQGLYLGXDO� ROLJRSROLVW� LV� GHWULPHQWDO� IRU� WKH
ODUJHU� FDSLWDOLVW� HFRQRP\� IURP� ZKLFK� WKH� VXUSOXV� LV� UHGLVWULEXWHG�� 7KXV�� WKH
FRQFHQWUDWLRQ� RI� FDSLWDO� HPERGLHV� D� FRQWUDGLFWLRQ� IRU� WKH� DFFXPXODWLRQ� RI� FDSLWDO� DQG
ZRXOG�EH�H[SHFWHG�WR�FRQWULEXWH� WR� WKH�YXOQHUDELOLW\�RI� WKH�HFRQRP\�WR�VWDJQDWLRQ�DQG
FULVLV¶��S��������>,�GR�QRW�ILQG�WKLV�FRQFOXVLRQ�FRQYLQFLQJ�@

7KRUQWRQ��5REHUW�-���5RGJHUV��-DPHV�'��DQG�%URRNVKLUH��0LFKDHO�/���������
µ2Q�WKH�LQWHUSUHWDWLRQ�RI�DJH�HDUQLQJV�SURILOHV¶��-RXUQDO�RI�/DERU�5HVHDUFK�
��������SS����������

7KRUQWRQ� HW� DO�� DUJXH� DJDLQVW� WKH� XVH� RI� FURVV�VHFWLRQDO� DJH�HDUQLQJV� SURILOHV� DV� D
PHDVXUH� RI� OLIHWLPH� HDUQLQJV�� 7KH\� GHPRQVWUDWH� WKDW� FURVV�VHFWLRQDO� SURILOHV� GR� QRW
DFFXUDWHO\�SRUWUD\�ORQJLWXGLQDO�HDUQLQJV�SURILOHV��DQG�VKRZ�KRZ�GLIIHUHQW�WKH�UHVXOWV�RI
WKH�WZR�VHWV�RI�PHDVXUHV�FDQ�EH�

7KH� HDUQLQJV� SHDN� DQG� GHFOLQH� VR� XQLYHUVDOO\� FKDUDFWHULVWLF� RI� FURVV�VHFWLRQDO
SURILOHV�DUH�DOPRVW�QHYHU�REVHUYHG�IRU�D�FRKRUW¶V�QRPLQDO�HDUQLQJV�SDWK��DQG�RQO\
VRPHWLPHV� IRU� D� FRKRUW¶V� UHDO� HDUQLQJV� SDWK�� 7KXV�� JUHDW� FDXWLRQ� VKRXOG� EH
H[HUFLVHG�ZKHQHYHU�FURVV�VHFWLRQDO�GDWD�DUH�XVHG�WR�SUHGLFW�WKH�HDUQLQJV�SDWK�IRU�D
SDUWLFXODU�LQGLYLGXDO�RU�FRKRUW�RI�LQGLYLGXDOV�RYHU�WLPH��S�������

5HDGLQJ� IURP� FURVV�VHFWLRQDO� GDWD�� PDQ\� HFRQRPLVWV� XQGHUVWDQG� WKH� W\SLFDO
HDUQLQJV� SDWWHUQ� RYHU� D� OLIHWLPH� DV� ULVLQJ� UDSLGO\� DW� \RXQJHU� DJHV�� SHDNLQJ�� DQG� WKHQ
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GHFOLQLQJ� EHIRUH� UHWLUHPHQW�� 7KH� DXWKRUV� SURYLGH� QXPHURXV� H[DPSOHV� RI� WKLV� NLQG� RI
UHDVRQLQJ�IURP�WKH� OLWHUDWXUH��+RZHYHU��FURVV�VHFWLRQDO�SURILOHV� WHQG� WR�XQGHU�HVWLPDWH
OLIHWLPH� HDUQLQJV�� DQG� WKH� LQYHUWHG� 8� VKDSH� SURGXFHG� E\� WKHVH� GDWD� LV� QRW� DOZD\V
REVHUYHG�LQ�WLPH�VHULHV�HDUQLQJV�GDWD��)RU�H[DPSOH�5XJJOHV�DQG�5XJJOHV��������IRXQG
HDFK�ELUWK�FRKRUW�HQMR\HG�D�FRQWLQXDO�ULVH�LQ�DYHUDJH�HDUQLQJV�RYHU�LWV�OLIHWLPH��S�������
&URVV�VHFWLRQDO�ILQGLQJV�WUHDW�WKH�GLIIHUHQW�KLVWRULFDO�FRKRUWV�DV�LI�WKH\�DUH�D�FRPSRVLWH
VLQJOH�FRKRUW��%XW�WKH�HQYLURQPHQW�IDFLQJ�FRKRUWV�YDULHV��IRU�H[DPSOH�LQ�VRPH�FRKRUWV
WKHUH�PD\� EH� ODERXU� RYHUVXSSO\�� LQ� RWKHUV� XQGHUVXSSO\�� 6R� GLIIHUHQW� FRKRUWV¶� OLIHWLPH
HDUQLQJV� SDWWHUQV� DUH� KHWHURJHQHRXV�� $JH� DQG� FRKRUW� HIIHFWV� DUH� FRPSRXQGHG� DQG� LQ
SUDFWLFH� FDQQRW� EH� GLVHQWDQJOHG� �S�� ������ :KHUH� LQFRPH� GHFOLQHV� RFFXU� IRU� ROGHU
ZRUNHUV�� WKLV� LV� OLNHO\� RIWHQ� WR� EH� GXH� WR� UHGXFHG� KRXUV�� EXW� GDWD� RQ� DJH� YDULDWLRQ� E\
KRXUV�RI�ZRUN�DUH�VRPHZKDW�DPELJXRXV��S�������

:DUQNH�� -DFTXHOLQH� �������� µ&RPSXWHU� PDQXIDFWXULQJ�� FKDQJH� DQG
FRPSHWLWLRQ¶��0RQWKO\�/DERU�5HYLHZ��$XJXVW��SS��������

7HFKQRORJLFDO� EUHDNWKURXJKV� LQ� FRPSXWLQJ� DUH� GUDPDWLF� DQG� HYHU� XSZDUGV�� µ0XVLFDO
ELUWKGD\�FDUGV�KDYH�PRUH�FRPSXWLQJ�SRZHU�WKDQ�H[LVWHG�DQ\ZKHUH�LQ�WKH�ZRUOG��SULRU�WR
����¶� �S�� ����� 7KH� GHFOLQH� LQ� FRVW� LV� HTXDOO\� GUDPDWLF�� ,Q� ����� WKH�PDLQIUDPH� FRXOG
FRPSXWH����PLOOLRQ� LQVWUXFWLRQV�SHU� VHFRQG�DW� D�FRVW�RI�����PLOOLRQ��1RZ� WKH� OHDGLQJ
PLFURSURFHVVRUV�FRPSXWH����PLOOLRQ�LQVWUXFWLRQV�SHU�VHFRQG�IRU�������������7KH�FRVW
RI�FRPSXWLQJ�RQH�PLOOLRQ�LQVWUXFWLRQV�KDV�GURSSHG�IURP����PLOOLRQ�WR������S������

3ULFH�DQG�VSHHG�RI�FRPSXWHUV��VHOHFWHG�\HDUV��������

<HDU 'HYLFH 0LOOLRQ
LQVWUXFWLRQV
SHU�VHFRQG

3ULFH��86�V� 3ULFH�SHU�PLOOLRQ
LQVWUXFWLRQV�SHU
VHFRQG��86�V�

���� ,%0�0DLQIUDPH �� ���������� ���������
���� ,%0�3& ���� ����� ������
���� ,QWHO�3HQWLXP �� ����� ��

7KH� FRQVHTXHQFHV� LQ� WHUPV� RI� HPSOR\PHQW� LQ� WKH� LQGXVWU\� DUH� XQHYHQ�� KRZHYHU�
%HWZHHQ� ����� DQG� ����� HPSOR\PHQW� LQ� FRPSXWHU� PDQXIDFWXULQJ� DOPRVW� WULSOHG� EXW
IURP� ���������� WKH� LQGXVWU\� ORVW� ��� SHU� FHQW� RI� LWV� ZRUNIRUFH� �S�� ����� )URP� ����
WKURXJK�WR�������,%0�ODLG�RII���������SHRSOH��S�������7KH�WUHQG�WR�QHW�MRE�ORVV�ZLWKLQ
WKH�LQGXVWU\�LV�H[SHFWHG�WR�FRQWLQXH�LQWR�WKH�QH[W�FHQWXU\��S������



��

:RUUHQ��1LFROD\�$�0��DQG�.RHVWQHU��5LFKDUG���������µ6HHNLQJ�LQQRYDWLQJ
WHDP�SOD\HUV��FRQWH[WXDO�GHWHUPLQDQWV�RI�SUHIHUUHG�DSSOLFDQW�DWWULEXWHV¶�
7KH�,QWHUQDWLRQDO�-RXUQDO�RI�+XPDQ�5HVRXUFH�0DQDJHPHQW��������
SS����������

3HUVRQQHO�PDQDJHUV� LQ� WZR� FRXQWULHV�� 1RUZD\� DQG� &DQDGD�� ZHUH� LQWHUYLHZHG�� ,W� ZDV
IRXQG�WKDW�ERWK�JURXSV�SODFHG�D�KLJK�YDOXH�RQ�HPSOR\HHV�ZKR�FDQ�DGDSW�WR�FKDQJH�DQG
JHQHUDWH�QHZ�LGHDV��7KHUH�ZHUH�DOVR�VWURQJ�SUHIHUHQFHV�IRU�QDWLRQDO�FXOWXUDO�IDFWRUV�DQG
WZR� RWKHU� RUJDQLVDWLRQDO� DWWULEXWHV�� WHDP� RULHQWDWLRQ�� DQG� SURGXFW� GHYHORSPHQW� IRFXV�
7KHUH� ZDV� RQH� LPSRUWDQW� YDULDWLRQ� EHWZHHQ� WKH� WZR� FRXQWULHV�� FRRSHUDWLYHQHVV� ZDV
YDOXHG�HVSHFLDOO\�KLJKO\�LQ�1RUZD\�±�HVSHFLDOO\� LQ�RUJDQLVDWLRQV�WKDW�HVSRXVHG�D� WHDP
RULHQWDWLRQ� ±� EXW� QRW� LQ� &DQDGD�� ,Q� RUJDQLVDWLRQV� ZLWK� D� VWURQJ� SURGXFW� GHYHORSPHQW
IRFXV��FUHDWLYLW\�ZDV�YDOXHG�HVSHFLDOO\�KLJKO\�



��

2WKHU�PDWHULDOV�LQFOXGHG�LQ�WKH�VWXG\

$JHQRU�� 3LHUUH�5LFKDUG� DQG� $L]HQPDQ�� -RVKXD� �������� µ7HFKQRORJLFDO� FKDQJH�� UHODWLYH
ZDJHV��DQG�XQHPSOR\PHQW¶��(XURSHDQ�(FRQRPLF�5HYLHZ������SS����������

$JKLRQ�� 3��� 'HZDWULSRQW�� 0�� DQG� 5H\�� 3�� �������� µ&RUSRUDWH� JRYHUQDQFH�� FRPSHWLWLRQ
SROLF\�DQG�LQGXVWULDO�SROLF\¶��(XURSHDQ�(FRQRPLF�5HYLHZ������SS����������

$JKLRQ��3KLOLSSH��+DUULV��&KULVWRSKHU�DQG�9LFNHUV��-RKQ���������µ&RPSHWLWLRQ�DQG�JURZWK
ZLWK�VWHS�E\�VWHS�LQQRYDWLRQ��DQ�H[DPSOH¶��(XURSHDQ�(FRQRPLF�5HYLHZ������SS����������

$LJLQJHU��.DUO� �������� µ7KH�XVH�RI�XQLW�YDOXHV� WR�GLVFULPLQDWH�EHWZHHQ�SULFH�DQG�TXDOLW\
FRPSHWLWLRQ¶��&DPEULGJH�-RXUQDO�RI�(FRQRPLFV������SS����������

$PLQ��6DPLU� �������� µ7KH� FKDOOHQJH�RI� JOREDOLVDWLRQ¶��5HYLHZ�RI� ,QWHUQDWLRQDO� �3ROLWLFDO
(FRQRP\���������SS����������

$QGHUVRQ��'DPRQ� ��������5HDGLQJ� WKH� PDUNHW�� D� UHYLHZ� RI� OLWHUDWXUH� RQ� WKH� YRFDWLRQDO
HGXFDWLRQ� DQG� WUDLQLQJ� PDUNHW� LQ� $XVWUDOLD��:RUNLQJ� 3DSHU� 1R�� ���0RQDVK� 8QLYHUVLW\�
$&(5�&HQWUH�IRU�WKH�(FRQRPLFV�RI�(GXFDWLRQ�DQG�7UDLQLQJ��0RQDVK�8QLYHUVLW\�)DFXOW\�RI
(GXFDWLRQ��0HOERXUQH�

$SSDGXUDL�� $UMXQ� �������� 0RGHUQLW\� DW� ODUJH�� FXOWXUDO� GLPHQVLRQV� RI� JOREDOLVDWLRQ�
8QLYHUVLW\�RI�0LQQHVRWD�3UHVV��0LQQHDSROLV�

$UFKLEXJL��'DQLHOH�DQG�0LFKLH��-RQDWKRQ���������µ7KH�JOREDOLVDWLRQ�RI�WHFKQRORJ\��D�QHZ
WD[RQRP\¶��&DPEULGJH�-RXUQDO�RI�(FRQRPLFV������SS����������

$UWKXU��%ULDQ���������µ3RVLWLYH�IHHGEDFNV�LQ�WKH�HFRQRP\¶��6FLHQWLILF�$PHULFDQ��)HEUXDU\�
SS��������

$WNLQVRQ��*OHQ� �������� µ&DSLWDO� DQG� ODERU� LQ� WKH� HPHUJLQJ� JOREDO� HFRQRP\¶�� -RXUQDO� RI
(FRQRPLF�,VVXHV����������SS����������

$XOHWWD��.HQ���������µ$PHULFDQ�.HLUHWVX¶��7KH�1HZ�<RUNHU�����2FWREHU������

$XVWUDOLDQ�%XUHDX�RI�6WDWLVWLFV��$%6���������(PSOR\HU�WUDLQLQJ�H[SHQGLWXUH�$XVWUDOLD��-XO\
WR�6HSWHPEHU�������&DWDORJXH�1R����������$%6��&DQEHUUD�

%DOGU\�� &KULV�� %DLQ�� 3HWHU� DQG� 7D\ORU�� 3KLO� �������� µ6LFN� DQG� WLUHG"� ±� ZRUNLQJ� LQ� WKH
PRGHUQ�RIILFH¶��:RUN��(PSOR\PHQW�DQG�6RFLHW\����������SS����������

%DOGU\��&KULVWRSKHU���������µ7KH�VRFLDO�FRQVWUXFWLRQ�RI�RIILFH�VSDFH¶��,QWHUQDWLRQDO�/DERXU
5HYLHZ�����������SS����������



��

%DUQHWW�� 5RQDOG� �������� 7KH� OLPLWV� RI� FRPSHWHQFH�� NQRZOHGJH�� KLJKHU� HGXFDWLRQ� DQG
VRFLHW\�� 7KH� 6RFLHW\� IRU� 5HVHDUFK� LQWR� +LJKHU� (GXFDWLRQ� DQG� 2SHQ� 8QLYHUVLW\� 3UHVV�
%XFNLQJKDP�

%DVDQW�� 5DNHVK� DQG� )LNNHUW�� %ULDQ� �������� µ7KH� HIIHFWV� RI� 5	'�� IRUHLJQ� WHFKQRORJ\
SXUFKDVH�� DQG�GRPHVWLF�DQG� LQWHUQDWLRQDO� VSLOORYHUV�RQ�SURGXFWLYLW\� LQ� ,QGLDQ� ILUPV¶��7KH
5HYLHZ�RI�(FRQRPLFV�DQG�6WDWLVWLFV����������SS����������

%HDWWLH�� .DWH� DQG� -DPHV�� 5LFKDUG� �������� µ)OH[LEOH� FRXUVH� ZRUN� GHOLYHU\� WR� $XVWUDOLDQ
SRVWJUDGXDWHV��KRZ�HIIHFWLYH�LV�WKH�WHDFKLQJ�DQG�OHDUQLQJ"¶��+LJKHU�(GXFDWLRQ������SS������
����

%HDXGUHDX��%HUQDUG���������µ5	'��WR�FRPSHWH�RU�WR�FRRSHUDWH¶��(FRQRPLF�,QQRYDWLRQ�DQG
1HZ�7HFKQRORJ\�����SS����������

%HHQVWRFN��0LFKDHO���������µ7KH�GHPDQG�IRU�WUDLQLQJ�E\�WKH�XQHPSOR\HG��,VUDHO��������¶�
2[IRUG�(FRQRPLF�3DSHUV������SS����������

%HUWROD�� *LXVHSSH� DQG� 5RJHUVRQ�� 5LFKDUG� �������� µ,QVWLWXWLRQV� DQG� ODERU� UHDOORFDWLRQ¶�
(XURSHDQ�(FRQRPLF�5HYLHZ������SS������������

%HWWV�� -XOLDQ� �������� µ7KH� VNLOO� ELDV� RI� WHFKQRORJLFDO� FKDQJH� LQ� &DQDGLDQ�PDQXIDFWXULQJ
LQGXVWULHV¶��7KH�5HYLHZ�RI�(FRQRPLFV�DQG�6WDWLVWLFV����������SS����������

%LHZHQHU�� -XGLWK� �������� µ'RZQVL]LQJ� DQG� WKH� QHZ�$PHULFDQ� ZRUNSODFH�� UHWKLQNLQJ� WKH
KLJK�SHUIRUPDQFH�SDUDGLJP¶��5HYLHZ�RI�5DGLFDO�3ROLWLFDO�(FRQRPLFV����������SS�������

%LJXP��&KULV���������µ7HDFKHUV�DQG�FRPSXWHUV��LQ�FRQWURO�RU�EHLQJ�FRQWUROOHG"¶�$XVWUDOLDQ
-RXUQDO�RI�(GXFDWLRQ����������SS����������

%ODX�� )UDQFLQH� �������� µ6\PSRVLXP� RQ� SULPDU\� DQG� VHFRQGDU\� HGXFDWLRQ¶�� -RXUQDO� RI
(FRQRPLF�3HUVSHFWLYHV����������SS������

%RUODQG��-HII���������µ(GXFDWLRQ�DQG�WKH�VWUXFWXUH�RI�HDUQLQJV�LQ�$XVWUDOLD¶��7KH�(FRQRPLF
5HFRUG������'HFHPEHU���SS����������

%RUODQG�� -HII� �������� µ-RE� FUHDWLRQ� DQG� MRE� GHVWUXFWLRQ� LQ� PDQXIDFWXULQJ� LQGXVWU\� LQ
$XVWUDOLD¶��7KH�(FRQRPLF�5HFRUG������0DUFK���SS��������

%RUODQG��-HII�DQG�:LONLQV��5RJHU���������µ(DUQLQJV�LQHTXDOLW\�LQ�$XVWUDOLD¶��7KH�(FRQRPLF
5HFRUG������0DUFK���SS�������

%R\HU��5REHUW���������µ6WDWH�DQG�PDUNHW��D�QHZ�HQJDJHPHQW�IRU�WKH�WZHQW\�ILUVW�FHQWXU\¶�
LQ�%R\HU�DQG�'UDFKH�HGV��6WDWHV�DJDLQVW�PDUNHWV��WKH�OLPLWV�RI�JOREDOLVDWLRQ��SS���������



���

%R\HU��5REHUW�DQG�'UDFKH��'DQLHO���������µ,QWURGXFWLRQ¶��LQ�%R\HU�DQG�'UDFKH�HGV��6WDWHV
DJDLQVW�PDUNHWV��WKH�OLPLWV�RI�JOREDOLVDWLRQ��SS�������

%R\HU�� 5REHUW� DQG� 'UDFKH�� 'DQLHO� �������� HGV�� 6WDWHV� DJDLQVW� PDUNHWV�� WKH� OLPLWV� RI
JOREDOLVDWLRQ��5RXWOHGJH��/RQGRQ�

%XFNOH\�� 3HWHU� DQG� &KDSPDQ�� 0DOFROP� �������� µ7KH� SHUFHSWLRQ� DQG� PHDVXUHPHQW� RI
WUDQVDFWLRQ�FRVWV¶��&DPEULGJH�-RXUQDO�RI�(FRQRPLFV������SS����������

%XUFKHOO��%UHQGDQ���������µ*HQGHU�VHJUHJDWLRQ��VL]H�RI�ZRUNSODFH�DQG� WKH�SXEOLF�VHFWRU¶�
*HQGHU��:RUN�DQG�2UJDQLVDWLRQ���������SS����������

%XUFKHOO�� %UHQGDQ� DQG� :LONLQVRQ�� )UDQN� �������� µ7UXVW�� EXVLQHVV� UHODWLRQVKLSV� DQG� WKH
FRQWUDFWXDO�HQYLURQPHQW¶��&DPEULGJH�-RXUQDO�RI�(FRQRPLFV������SS����������

%XUHDX�RI�,QGXVWU\�(FRQRPLFV���������5HFHQW�GHYHORSPHQWV�LQ�WKH�WKHRU\�RI�JURZWK��SROLF\
LPSOLFDWLRQV��%XUHDX�RI�,QGXVWU\�(FRQRPLFV�2FFDVLRQDO�3DSHU�����$XVWUDOLDQ�*RYHUQPHQW
3XEOLVKLQJ�6HUYLFH��&DQEHUUD�

%XUNH�� *��� 0F.HQ]LH�� 3��� 0DJOHQ�� /��� 6HOE\�6PLWK�� &��� )HUULHU�� )�� DQG� 6HOE\�6PLWK�� -�
�������� 7KH� HFRQRPLFV� RI� YRFDWLRQDO� HGXFDWLRQ� DQG� WUDLQLQJ� LQ� $XVWUDOLD�� D� UHYLHZ� RI
UHFHQW�OLWHUDWXUH��2FFDVLRQDO�3DSHU�������$XVWUDOLDQ�1DWLRQDO�7UDLQLQJ�$XWKRULW\��%ULVEDQH�

&DQWZHOO��-RKQ���������µ7KH�JOREDOLVDWLRQ�RI�WHFKQRORJ\��ZKDW�UHPDLQV�RI�WKH�SURGXFW�F\FOH
PRGHO"¶��&DPEULGJH�-RXUQDO�RI�(FRQRPLFV������SS����������

&DUWHU�� %RE� �������� µ5HVWUXFWXULQJ� VWDWH� HPSOR\PHQW�� ODERXU� DQG� QRQ�ODERXU� LQ� WKH
FDSLWDOLVW�VWDWH¶��&DSLWDO�DQG�&ODVV������SS��������

&DUWLJOLD��)LOLSSR���������µ&UHGLW�FRQVWUDLQWV�DQG�KXPDQ�FDSLWDO�DFFXPXODWLRQ�LQ� WKH�RSHQ
HFRQRP\¶��-RXUQDO�RI�,QWHUQDWLRQDO�(FRQRPLFV������SS����������

&DUW\�� 9LFWRULD� �������� µ,GHRORJLHV� DQG� IRUPV� RI� GRPLQDWLRQ� LQ� WKH� RUJDQLVDWLRQ� RI� WKH
JOREDO�SURGXFWLRQ�DQG�FRQVXPSWLRQ�RI�JRRGV�LQ�WKH�HPHUJLQJ�SRVWPRGHUQ�HUD��D�FDVH�VWXG\
RI�1LNH�&RUSRUDWLRQ�DQG�WKH�LPSOLFDWLRQV�IRU�JHQGHU¶��*HQGHU��:RUN�DQG�2UJDQLVDWLRQ���
�����SS����������

&DVWHOV��5REHUW���������µ:RUN�DQG�XVHIXOQHVV�WR�WKH�ZRUOG¶��,QWHUQDWLRQDO�/DERXU�5HYLHZ�
���������SS����������

&KDYDV��-HDQ�3DXO��$OLEHU��0LFKDHO�DQG�&R[��7KRPDV� �������� µ$Q�DQDO\VLV�RI� WKH� VRXUFH
DQG�QDWXUH�RI�WHFKQLFDO�FKDQJH��WKH�FDVH�RI�8�6��DJULFXOWXUH¶��7KH�5HYLHZ�RI�(FRQRPLFV�DQG
6WDWLVWLFV����������SS����������

&ROH�� 7RQ\� �������� )UHH� WUDGH� DQG� WKH� LQWHUQDWLRQDO� IORZ� RI� IXQGV�� ��WK� 6WDQ� .HOO\
0HPRULDO�/HFWXUH��(FRQRPLF�6RFLHW\�RI�$XVWUDOLD��9LFWRULDQ�%UDQFK���0HOERXUQH�



���

&ROOHU�� ;DYLHU� DQG� 0DUJLQVRQ�� 3DXO� �������� µ7UDQVQDWLRQDO� PDQDJHPHQW� LQIOXHQFH� RYHU
FKDQJLQJ� HPSOR\PHQW� SUDFWLFH�� D� FDVH� IURP� WKH� IRRG� LQGXVWU\¶�� ,QGXVWULDO� 5HODWLRQV
-RXUQDO����������SS�������

&RVWUHOO��5REHUW���������µ&DQ�FHQWUDOLVHG�HGXFDWLRQDO�VWDQGDUGV�UDLVH�ZHOIDUH"¶��-RXUQDO�RI
3XEOLF�(FRQRPLFV������SS����������

&XQQLQJKDP�� 6WXDUW�� 7DSVDOO�� 6XHOOHQ�� 5\DQ�� <RQL�� 6WHGPDQ�� /DZUHQFH�� %DJGRQ�� .HUU\
DQG�)OHZ��7HUU\���������1HZ�PHGLD�DQG�ERUGHUOHVV�HGXFDWLRQ��D�UHYLHZ�RI�WKH�FRQYHUJHQFH
EHWZHHQ� JOREDO� PHGLD� QHWZRUNV� DQG� KLJKHU� HGXFDWLRQ� SURYLVLRQ�� (YDOXDWLRQV� DQG
,QYHVWLJDWLRQV� 3URJUDP�� +LJKHU� (GXFDWLRQ� 'LYLVLRQ�� 'HSDUWPHQW� RI� (PSOR\PHQW�
(GXFDWLRQ�� 7UDLQLQJ� DQG� <RXWK� $IIDLUV�� $XVWUDOLDQ� *RYHUQPHQW� 3XEOLVKLQJ� 6HUYLFH�
&DQEHUUD�

'DO\�� +HUPDQ� DQG� *RRGODQG�� 5REHUW� �������� $Q� HFRORJLFDO�HFRQRPLF� DVVHVVPHQW� RI
GHUHJXODWLRQ� RI� LQWHUQDWLRQDO� FRPPHUFH� XQGHU� *$77�� GUDIW� SDSHU�� (QYLURQPHQW
'HSDUWPHQW��7KH�:RUOG�%DQN��:DVKLQJWRQ�

'DYLV�� -LP�� +LUVFKL�� 7KRPDV� DQG� 6WDFN�� 0LFKDHO� �������� &XWWLQJ� HGJH�� WHFKQRORJ\�
LQIRUPDWLRQ��FDSLWDOLVP�DQG�VRFLDO�UHYROXWLRQ��9HUVR��/RQGRQ�

'DZNLQV��3HWHU���������µ7KH�GLVWULEXWLRQ�RI�ZRUN�LQ�$XVWUDOLD¶��7KH�(FRQRPLF�5HFRUG����
�6HSWHPEHU���SS����������

'H� *ULS�� $QGULHV�� +RHYHQEHUJ� DQG� :LOOHPV�� (G� �������� µ$W\SLFDO� HPSOR\PHQW� LQ� WKH
(XURSHDQ�8QLRQ¶��,QWHUQDWLRQDO�/DERXU�5HYLHZ�����������SS��������

'HDNLQ��6LPRQ�DQG�0LFKLH��-RQDWKRQ���������µ&RQWUDFWV�DQG�FRPSHWLWLRQ��DQ�LQWURGXFWLRQ¶�
&DPEULGJH�-RXUQDO�RI�(FRQRPLFV������SS����������

'H\R�� )UHGHULF� �������� µ/DERU� DQG� SRVW�)RUGLVW� LQGXVWULDO� UHVWUXFWXULQJ� LQ� (DVW� DQG
6RXWKHDVW�$VLD¶��:RUN�DQG�2FFXSDWLRQV����������SS���������

'RXFRXOLDJRV�� &KULV� �������� µ7KH� FRPSDUDWLYH� HIILFLHQF\� DQG� SURGXFWLYLW\� RI� ODERU�
PDQDJHG�DQG�FDSLWDO�PDQDJHG�ILUPV¶��5HYLHZ�RI�5DGLFDO�3ROLWLFDO�(FRQRPLFV����������SS�
������

'UDFKH��'DQLHO� ��������µ)URP�.H\QHV� WR�.�0DUW��FRPSHWLWLYHQHVV� LQ�D�FRUSRUDWH�DJH¶�� LQ
%R\HU�DQG�'UDFKH�HGV��SS��������

'U\VGDOH��3HWHU�DQG�+XDQJ��<LSLQJ���������µ7HFKQRORJLFDO�FDWFK�XS�DQG�HFRQRPLF�JURZWK
LQ�(DVW�$VLD�DQG�WKH�3DFLILF¶��7KH�(FRQRPLF�5HFRUG������6HSWHPEHU���SS����������

'XVVHOGRUS� 6NLOOV� )RUXP� �������� $� FOLHQW�IRFXVVHG� YRFDWLRQDO� HGXFDWLRQ� DQG� WUDLQLQJ
V\VWHP"��'XVVHOGRUS�6NLOOV�)RUXP��6\GQH\�



���

'XVVHOGRUS� 6NLOOV� )RUXP� �������� 6FKRRO�LQGXVWU\� SURJUDPV�� VRPH� FRPSDULVRQV� EHWZHHQ
WKH�6WDWHV�DQG�7HUULWRULHV��'XVVHOGRUS�6NLOOV�)RUXP��6\GQH\�

(QRV��-RKQ��/DOO��6DQMD\D�DQG�<XQ��0LN\XQJ���������µ7UDQVIHU�RI�WHFKQRORJ\��DQ�XSGDWH¶�
$VLD�3DFLILF�(FRQRPLF�/LWHUDWXUH����������SS��������

(QWRUI��+RUVW� DQG�.UDPDU]�� )UDQFLV� �������� µ'RHV�XQPHDVXUHG� DELOLW\� H[SODLQ� WKH�KLJKHU
ZDJHV�RI�QHZ�WHFKQRORJ\�ZRUNHUV"¶��(XURSHDQ�(FRQRPLF�5HYLHZ������SS������������

)DJHUEHUJ��-DQ��������� µ8VHU�SURGXFHU� LQWHUDFWLRQ��/HDUQLQJ�DQG�FRPSDUDWLYH� DGYDQWDJH¶�
&DPEULGJH�-RXUQDO�RI�(FRQRPLFV������SS����������

)DYHQQHF�+HU\�� )UDQFRLVH� �������� µ:RUN� DQG� WUDLQLQJ�� D� EOXUULQJ� RI� WKH� HGJHV¶�
,QWHUQDWLRQDO�/DERXU�5HYLHZ�����������SS����������

)HOVWHDG��$ODQ� �������� µ+RPHZRUNLQJ� LQ�%ULWDLQ�� WKH�QDWLRQDO� SLFWXUH� LQ� WKH�PLG� ����V¶�
,QGXVWULDO�5HODWLRQV�-RXUQDO����������SS����������

)LQ]HO�� %DUW� DQG� $EUDKDP�� 6WHYHQ� ������� µ%DUJDLQLQJ� RYHU� QHZ� WHFKQRORJ\�� SRVVLEOH
HIIHFWV�RI�UHPRYLQJ�OHJDO�FRQVWUDLQWV¶��-RXUQDO�RI�(FRQRPLF�,VVXHV����������SS����������

)OHLVKHU�� %HOWRQ�� 'RQJ�� .H\RQJ� DQG� /LX�� <XQKXD� ������� µ(GXFDWLRQ�� HQWHUSULVH
RUJDQLVDWLRQ��DQG�SURGXFWLYLW\�LQ�WKH�&KLQHVH�SDSHU�LQGXVWU\¶��(FRQRPLF�'HYHORSPHQW�DQG
&XOWXUDO�&KDQJH����������SS����������

)RRNV�� 'HV�� 5\DQ�� 5RELQ� DQG� 6FKRILHOG�� .D\H� �������� 0DNLQJ� 7$)(� FRPSHWLWLYH�
GLVFXVVLRQ�SDSHU��$XVWUDOLDQ�&ROOHJH�RI�(GXFDWLRQ��&DQEHUUD�

)RUP��:LOOLDP��������� µ5HYLHZ�RI�³7KH�QHZ�PRGHUQ�WLPHV��IDFWRUV�VKDSLQJ�WKH�ZRUOG�RI
ZRUN´��LQ�:RUN�DQG�2FFXSDWLRQV����������SS����������

)RUWH�� 0D[LPLOLDQ� �������� µ*OREDOLVDWLRQ� DQG� ZRUOG�V\VWHPV� DQDO\VLV�� WRZDUGV� QHZ
SDUDGLJPV�RI�D�JHR�KLVWRULFDO�VRFLDO�DQWKURSRORJ\��D�UHVHDUFK�UHYLHZ�¶��5HYLHZ����������SS�
������

)UDQVPDQ��0DUWLQ� �������� µ,V� QDWLRQDO� WHFKQRORJ\�SROLF\� REVROHWH� LQ� D� JOREDOLVHG�ZRUOG"
7KH�-DSDQHVH�UHVSRQVH¶��&DPEULGJH�-RXUQDO�RI�(FRQRPLFV������SS���������

*DOORXM��)DL]�DQG�:HLQVWHLQ��2OLYLHU���������µ,QQRYDWLRQ�LQ�VHUYLFHV¶��5HVHDUFK�3ROLF\�����
SS����������

*HRUJH��'DYLG���������µ:RUNLQJ�ORQJHU�KRXUV��SUHVVXUH�IURP�WKH�ERVV�RU�SUHVVXUH�IURP�WKH
PDUNHWHUV"¶��5HYLHZ�RI�6RFLDO�(FRQRP\����������SS��������



���

*LOEHUW��0LFKDHO� �������� µ1HZ� WHFKQRORJ\�� ROG� LQGXVWULDO� VRFLRORJ\"¶��1HZ� 7HFKQRORJ\�
:RUN�DQG�(PSOR\PHQW����������SS�������

*OHQGD\�� 'DQLHO� �������� µ1HZ� WHFKQRORJ\� DQG� WKH� QHZ� PDQ�� PDVV� SURGXFWLRQ� DQG
LQIRUPDWLRQ� WHFKQRORJ\� LQ�SDSHU�PLOOV¶��1HZ�7HFKQRORJ\��:RUN�DQG�(PSOR\PHQW����� ����
SS��������

*OHZZH��3DXO���������µ7KH�UHOHYDQFH�RI�VWDQGDUG�HVWLPDWHV�RI�UDWHV�RI�UHWXUQ�WR�VFKRROLQJ
IRU� HGXFDWLRQ� SROLF\�� D� FULWLFDO� DVVHVVPHQW¶�� -RXUQDO� RI� 'HYHORSPHQW� (FRQRPLFV�� ���
SS����������

*O\Q��$QGUHZ���������µ'RHV�DJJUHJDWH�SURILWDELOLW\�UHDOO\�PDWWHU"¶��&DPEULGJH�-RXUQDO�RI
(FRQRPLFV������SS����������

*RHGHJHEXXUH��/HR�DQG�9DQ�9XJKW��)UDQV���������µ&RPSDUDWLYH�KLJKHU�HGXFDWLRQ�VWXGLHV�
WKH�SHUVSHFWLYH�IURP�WKH�SROLF\�VFLHQFHV¶��+LJKHU�(GXFDWLRQ������SS����������

*ROGHQ��/RQQLH���������µ7KH�HFRQRPLFV�RI�ZRUNWLPH�OHQJWK��DGMXVWPHQW��DQG�IOH[LELOLW\��D
V\QWKHVLV�RI�FRQWULEXWLRQV�IURP�FRPSHWLQJ�PRGHOV�RI� WKH� ODERU�PDUNHW¶��5HYLHZ�RI�6RFLDO
(FRQRP\����������SS�������

*ROGLQJ��%DUU\���������7HUWLDU\�WUDQVIHU��WKH�XQDFNQRZOHGJHG�SDWKZD\�IURP�XQLYHUVLW\�WR
7$)(�� ,VVXHV� 3DSHU�1R�� ��� HGLWHG� E\�+HOHQ� 6\PPRQGV�� 2IILFH� RI� 7UDLQLQJ� DQG� )XUWKHU
(GXFDWLRQ��9LFWRULD��0HOERXUQH�

*ROGLQJ��%DUU\� �������� µ(GXFDWLRQ�DQG� WUDLQLQJ�SDWKZD\V��QR�HQG� WR� WUDYHOOLQJ¶��SDSHU� WR
FRQIHUHQFH�RQ� /HDUQLQJ� DQG�:RUN��7KH�&KDOOHQJHV¶��*ROG�&RDVW�� ����'HFHPEHU��&HQWUH
IRU�WKH�6WXG\�RI�+LJKHU�(GXFDWLRQ��8QLYHUVLW\�RI�0HOERXUQH��0HOERXUQH�

*ROGLQJ��%DUU\�DQG�9RONRII��9HURQLFD���������$GYLFH�RQ�DFFHVV�DQG�HTXLW\� LQ�YRFDWLRQDO
HGXFDWLRQ� DQG� WUDLQLQJ� LQ� $XVWUDOLD�� IRU� WKH� $XVWUDOLDQ� 1DWLRQDO� 7UDLQLQJ� $XWKRULW\�
XQSXEOLVKHG� SDSHU��&HQWUH� IRU� WKH� 6WXG\� RI�+LJKHU� (GXFDWLRQ��8QLYHUVLW\� RI�0HOERXUQH�
0HOERXUQH�

*ROGLQJ��%DUU\�DQG�9RONRII��9HURQLFD���������µ3DUWLFLSDWLRQ�LQ�9(7�LQ�$XVWUDOLD��GLIIHUHQW
GULYHV��VDPH�QHHGV"¶��SDSHU�WR�FRQIHUHQFH�RQ�'LIIHUHQW�'UXPV�±�2QH�%HDW"�(FRQRPLF�DQG
6RFLDO� *RDOV� LQ� (GXFDWLRQ� DQG� 7UDLQLQJ�� 0RQDVK� 8QLYHUVLW\±$&(5� &HQWUH� IRU� WKH
(FRQRPLFV�RI�(GXFDWLRQ�DQG�7UDLQLQJ�DQG�1&9(5��������0DUFK��0W��(YHO\Q��9LFWRULD�

*RRGH�� /XNH� �������� µ0HGLD� V\VWHPV�� SXEOLF� OLIH� DQG� WKH� GHPRFUDWLF� SURMHFW�� WKHRULVLQJ
SXEOLF�VSKHUHV�LQ�DQ�HUD�RI�PDVV�FRPPXQLFDWLRQ¶��$UHQD�-RXUQDO�����SS��������

*UDVVHU��%HQRLW���������µ2UJDQLVDWLRQ�DQG�ZRUN�VLWXDWLRQV��ZKLFK�VRXUFHV�IRU�WKH�OHDUQLQJ
SURFHVV¶��/DERXU����������SS��������



���

*UHJJ�� 3DXO� DQG�0DQQLQJ�� $ODQ� �������� µ6NLOO�ELDVHG� FKDQJH�� XQHPSOR\PHQW� DQG� ZDJH
LQHTXDOLW\¶��(XURSHDQ�(FRQRPLF�5HYLHZ������SS������������

*ULPVKDZ��'DPLDQ� DQG�5XEHU\�� -LOO� �������� µ,QWHJUDWLQJ� WKH� LQWHUQDO� DQG� H[WHUQDO� ODERXU
PDUNHWV¶��&DPEULGJH�-RXUQDO�RI�(FRQRPLFV������SS����������

+DUYH\�� 3HQHORSH� �������� µ,QWURGXFWLRQ�� WHFKQRORJ\� DV� VNLOOHG� SUDFWLFH�� DSSURDFKHV� IURP
$QWKURSRORJ\��+LVWRU\�DQG�3V\FKRORJ\¶��6RFLDO�$QDO\VLV����������SS�������

+DZWUH\��.��0�� �������� µ&RPSHWLWLRQ� LQ�EDQNLQJ��SKDVH� WZR¶��(FRQRPLF�3DSHUV�� ��� ����
SS��������

+D\WRQ��*HRII��0F,QW\UH��-RKQ��6ZHHW��5LFKDUG��0F'RQDOG��5RG��1REOH��&KDUOHV��6PLWK�
$QGUHZ�DQG�5REHUWV��3DXO���������)LQDO�UHSRUW��HQWHUSULVH�WUDLQLQJ�LQ�$XVWUDOLD��9LFWRULDQ
2IILFH�RI�7UDLQLQJ�DQG�)XUWKHU�(GXFDWLRQ��0HOERXUQH�

+HLP�� &DURO� �������� µ$FFXPXODWLRQ� LQ� DGYDQFHG� HFRQRPLHV�� VSDWLDO�� WHFKQRORJLFDO�� DQG
VRFLDO�IURQWLHUV¶��&DPEULGJH�-RXUQDO�RI�(FRQRPLFV������SS����������

+HQGHUVRQ�� 5HEHFFD�� -DIIH�� $GDP� DQG� 7UDMWHQEHUJ�� 0DQXHO� �������� µ8QLYHUVLWLHV� DV� D
VRXUFH�RI�FRPPHUFLDO�WHFKQRORJ\��D�GHWDLOHG�DQDO\VLV�RI�XQLYHUVLW\�SDWHQWLQJ�����������¶�
7KH�5HYLHZ�RI�(FRQRPLFV�DQG�6WDWLVWLFV����������SS����������

+H\HV��-DVRQ���������µ$QQXDOLVHG�KRXUV�DQG�WKH�³NQRFN´��WKH�RUJDQLVDWLRQ�RI�ZRUNLQJ�WLPH
LQ�D�FKHPLFDOV�SODQW¶��:RUN��(PSOR\PHQW�DQG�6RFLHW\����������SS��������

+LUVFK��-RDFKLP���������µ*OREDOLVDWLRQ�RI�FDSLWDO��QDWLRQ�VWDWHV�DQG�GHPRFUDF\¶��6WXGLHV�LQ
3ROLWLFDO�(FRQRP\������)DOO���SS��������

+LUVW��3DXO�DQG�7KRPSVRQ��*UDKDPH���������*OREDOLVDWLRQ�LQ�TXHVWLRQ��3ROLW\��&DPEULGJH�

+REVEDZP��(ULF���������$JH�RI�H[WUHPHV��WKH�VKRUW�WZHQWLHWK�FHQWXU\������������$EDFXV�
/RQGRQ��SS����������

+RHNVHPD�� /XGZLJ�� 9DQ� GH� 9OLHUW�� (YHUW� DQG� :LOOLDPV�� 5RJHU� �������� µ7KH� LQWHUSOD\
EHWZHHQ� OHDUQLQJ� VWUDWHJ\� DQG� RUJDQLVDWLRQDO� VWUXFWXUH� LQ� SUHGLFWLQJ� FDUHHU� VXFFHVV¶��7KH
,QWHUQDWLRQDO�-RXUQDO�RI�+XPDQ�5HVRXUFH�0DQDJHPHQW���������SS����������

+ROORZD\��-RKQ���������µ&DSLWDO�PRYHV¶��&DSLWDO�DQG�&ODVV������$XWXPQ��SS����������

+R[E\��&DUROLQH�0LQWHU���������µ$UH�HIILFLHQF\�DQG�HTXLW\�LQ�VFKRRO�ILQDQFH�VXEVWLWXWHV�RU
FRPSOHPHQWV"¶��-RXUQDO�RI�(FRQRPLF�3HUVSHFWLYHV����������SS��������

+XQWHU��%����������µ7KH�GHWHUPLQDQWV�RI�LQGLJHQRXV�HPSOR\PHQW�RXWFRPHV��WKH�LPSRUWDQFH
RI�HGXFDWLRQ�DQG�WUDLQLQJ¶��$XVWUDOLDQ�%XOOHWLQ�RI�/DERXU����������SS����������



���

,QWHUQDWLRQDO� 0RQHWDU\� )XQG�� ,0)� �������� :RUOG� HFRQRPLF� RXWORRN�� 0D\� ������ ,0)�
:DVKLQJWRQ�

,S��$OEHUW���������+LJKHU�HGXFDWLRQ�DQG�:HE�EDVHG��OHDUQLQJ��ILYH�FKDOOHQJHV��0XOWLPHGLD
(GXFDWLRQ�8QLW��WKH�8QLYHUVLW\�RI�0HOERXUQH�

-DPHV�� 3DXO�� 9HLW�� :DOWHU� DQG� :ULJKW�� 6WHYH� �������� :RUN� RI� WKH� IXWXUH�� JOREDO
SHUVSHFWLYHV��$OOHQ�DQG�8QZLQ��6\GQH\�

-RQHV��&DURO��7D\ORU��*HRUJH�DQG�1LFNVRQ��'HQQLV���������µ:KDWHYHU�LW�WDNHV"��0DQDJLQJ
³HPSRZHUHG´�HPSOR\HHV�DQG�WKH�VHUYLFH�HQFRXQWHU�LQ�DQ�LQWHUQDWLRQDO�KRWHO�FKDLQ¶��:RUN�
(PSOR\PHQW�DQG�6RFLHW\����������SS����������

.DUPHO��7RP��������� µ/DERXU�GHPDQG�DQG�HGXFDWLRQDO�H[SDQVLRQ¶��(FRQRPLF�3DSHUV����
�����SS��������

.DUXQDUDWQH�� 1HLO� 'LDV� �������� µ+LJK�WHFK� LQQRYDWLRQ�� JURZWK� DQG� WUDGH� G\QDPLFV� LQ
$XVWUDOLD¶��2SHQ�(FRQRPLFV�5HYLHZ���������SS����������

.HQZD\�� -DQH� �������� µ5HDOLW\� E\WHV�� HGXFDWLRQ�� PDUNHWV� DQG� WKH� LQIRUPDWLRQ
VXSHUKLJKZD\¶��7KH�$XVWUDOLDQ�(GXFDWLRQDO�5HVHDUFKHU����������SS��������

.HQZD\�� -DQH� ��������2YHUYLHZ� RI� WHFKQRORJLFDO� WUHQGV� DQG� LVVXHV�� XQSXEOLVKHG� SDSHU�
6FKRRO�RI�(GXFDWLRQ��'HDNLQ�8QLYHUVLW\��0HOERXUQH�

.LOSDWULFN�� 6XH� DQG� )HOPLQJKDP�� %UXFH� �������� µ/DERXU� PRELOLW\� LQ� WKH� $XVWUDOLDQ
UHJLRQV¶��7KH�(FRQRPLF�5HFRUG������6HSWHPEHU���SS����������

.LQJ�� 6WHSKHQ� �������� µ1DWLRQDO� FRPSHWLWLRQ� SROLF\¶�� 7KH� (FRQRPLF� 5HFRUG�� ��
�6HSWHPEHU���SS����������

.OHLQ��7KRPDV���������µ³*OREDOLVDWLRQ´�DV�D�VWUDWHJ\�RI�FDSLWDO¶��,QWHUQDWLRQDO�-RXUQDO�RI
3ROLWLFDO�(FRQRP\����������SS��������

.RJDQ��0DXULFH���������µ&RPSDULQJ�KLJKHU�HGXFDWLRQ�V\VWHPV¶��+LJKHU�(GXFDWLRQ������SS�
��������

/DQH�� &KULVWHO� �������� µ7KH� VRFLDO� UHJXODWLRQ� RI� LQWHU�ILUP� UHODWLRQV� LQ� %ULWDLQ� DQG
*HUPDQ\�� PDUNHW� UXOHV�� OHJDO� QRUPV� DQG� WHFKQLFDO� VWDQGDUGV¶�� &DPEULGJH� -RXUQDO� RI
(FRQRPLFV������SS����������

/HH�� (GG\� �������� µ*OREDOLVDWLRQ� DQG� ODERXU� VWDQGDUGV�� D� UHYLHZ� RI� WKH� LVVXHV¶�
,QWHUQDWLRQDO�/DERXU�5HYLHZ�����������SS����������

/HYLV��1LFKRODV���������µ*OREDOLVDWLRQ�DQG�NXOWXUNDPSI¶��,QWHUQDWLRQDO�-RXUQDO�RI�3ROLWLFDO
(FRQRP\����������SS���������



���

/HYLV��1LFKRODV���������µ,QWURGXFWLRQ¶��,QWHUQDWLRQDO�-RXUQDO�RI�3ROLWLFDO�(FRQRP\���������
SS�������

/HZFKXN��:D\QH�DQG�5REHUWVRQ��'DYLG���������µ3URGXFWLRQ�ZLWKRXW�HPSRZHUPHQW��ZRUN
UHRUJDQLVDWLRQ�IURP�WKH�SHUVSHFWLYH�RI�PRWRU�YHKLFOH�ZRUNHUV¶��&DSLWDO�DQG�&ODVV������SS�
������

/HZLV�� 'RQDOG� �������� µ2FFXSDWLRQDO� FURZGLQJ¶�� 7KH� (FRQRPLF� 5HFRUG�� ��� �-XQH��� SS�
��������

/LQFROQ�� -DPHV� DQG� 1DNDWD�� <RVKLIXPL� �������� µ7KH� WUDQVIRUPDWLRQ� RI� WKH� -DSDQHVH
HPSOR\PHQW�V\VWHP¶��:RUN�DQG�2FFXSDWLRQV����������SS��������

/LSLHW]��$ODLQ���������µ7KH�SRVW�)RUGLVW�ZRUOG��ODERXU�UHODWLRQV��LQWHUQDWLRQDO�KLHUDUFK\�DQG
JOREDO�HFRORJ\¶��5HYLHZ�RI�,QWHUQDWLRQDO�3ROLWLFDO�(FRQRP\���������SS�������

/RKUH\�� $QGUHZ� DQG� RWKHUV� �������� $� UHSRUW� RQ� WUDQVIHUDELOLW\� LQ� UHODWLRQ� WR� WKH� NH\
FRPSHWHQFLHV��1//,$�&HQWUH� IRU�:RUNSODFH�&RPPXQLFDWLRQV�DQG�&XOWXUH��8QLYHUVLW\�RI
7HFKQRORJ\��6\GQH\�

/RZH�� 3KLOLS� DQG� 'Z\HU�� -DFTXHOLQH� �HGV�� �������� ,QWHUQDWLRQDO� LQWHJUDWLRQ� RI� WKH
$XVWUDOLDQ�HFRQRP\��5HVHUYH�%DQN�RI�$XVWUDOLD��6\GQH\�

/XFLR��0LJXHO�0DUWLQH]� DQG�6WHZDUW��3DXO� �������� µ7KH�SDUDGR[�RI� FRQWHPSRUDU\� ODERXU
SURFHVV� WKHRU\�� WKH� UHGLVFRYHU\�RI� ODERXU�DQG� WKH�GLVDSSHDUDQFH�RI�FROOHFWLYLVP¶��&DSLWDO
DQG�&ODVV������SS��������

/\RQV��%UXFH�DQG�0HKWD���������µ&RQWUDFWV��RSSRUWXQLVP�DQG�WUXVW��VHOI�LQWHUHVW�DQG�VRFLDO
RULHQWDWLRQ¶��&DPEULGJH�-RXUQDO�RI�(FRQRPLFV������SS����������

/\RQV�� 'RQDOG� DQG� /XNHU�� %LOO� �������� µ(PSOR\PHQW� LQ� 5	'�LQWHQVLYH� KLJK�WHFK
LQGXVWULHV�LQ�7H[DV¶��0RQWKO\�/DERU�5HYLHZ��1RYHPEHU��SS��������

0DJOHQ��/HR���������7KH�UROH�RI� HGXFDWLRQ�DQG� WUDLQLQJ� LQ� WKH�HFRQRP\��:RUNLQJ�3DSHU
1R�� ���0RQDVK�8QLYHUVLW\�$&(5�&HQWUH� IRU� WKH� (FRQRPLFV� RI� (GXFDWLRQ� DQG� 7UDLQLQJ�
)DFXOW\�RI�(GXFDWLRQ��0RQDVK�8QLYHUVLW\��0HOERXUQH�

0DJOHQ��/HR���������9(7�DQG�WKH�XQLYHUVLW\��,QDXJXUDO�3URIHVVRULDO�OHFWXUH��8QLYHUVLW\�RI
0HOERXUQH�)DFXOW\�RI�(GXFDWLRQ��0HOERXUQH�

0DOHUED�� )UDQFR� DQG� 2UVHQLJR�� /XLJL� �������� µ6FKXPSHWHULDQ� SDWWHUQV� RI� LQQRYDWLRQ¶�
&DPEULGJH�-RXUQDO�RI�(FRQRPLFV������SS��������

0DUWLQ��+DQV�3HWHU�DQG�6FKXPDQQ��+DUDOG���������7KH�JOREDO�WUDS��JOREDOLVDWLRQ�DQG�WKH
DVVDXOW�RQ�SURVSHULW\�DQG�GHPRFUDF\��WUDQV��3DWULFN�&DPLOOHU��=HG�%RRNV��/RQGRQ�



���

0F&DEH��'DUUHQ�DQG�:LONLQVRQ��$GULDQ���������µ³7KH�ULVH�DQG�IDOO�RI�740´��WKH�YLVLRQ�
PHDQLQJ�DQG�RSHUDWLRQ�RI�FKDQJH¶��,QGXVWULDO�5HODWLRQV�-RXUQDO����������SS��������

0F&RUPLFN��.HYLQ��&DLUQFURVV��'DYLG��+DQVWRFN��<XPLNR��0F&RUPLFN��%ULDQ�DQG�7XUQHU�
$ODQ� �������� µ(QJLQHHULQJ� FDUHHUV� DQG� WHFKQRORJ\� WUDQVIHU�� -DSDQHVH� FRPSDQLHV� LQ� WKH
8.¶��7HFKQRORJ\��:RUN�DQG�(PSOR\PHQW����������SS���������

0F:LOOLDPV�� %UXFH� DQG� =LOEHUPDQ�� 'DYLG� �������� µ7LPH� RI� WHFKQRORJ\� DGRSWLRQ� DQG
OHDUQLQJ�E\�XVLQJ¶��(FRQRPLF�,QQRYDWLRQ�DQG�1HZ�7HFKQRORJ\�����SS����������

0HGD�� 'RPLQLTXH� �������� µ1HZ� SHUVSHFWLYHV� RQ� ZRUN� DV� YDOXH¶�� ,QWHUQDWLRQDO� /DERXU
5HYLHZ�����������SS����������

0HQ]HO�� 8OULFK� �������� µ1HZ� LPDJHV� RI� WKH� HQHP\¶�� ,QWHUQDWLRQDO� -RXUQDO� RI� 3ROLWLFDO
(FRQRP\����������SS��������

0HQ]LHV��+HDWKHU� �������� µ7HOHZRUN�� VKDGRZ�ZRUN�� WKH�SULYDWLVDWLRQ�RI�ZRUN� LQ� WKH�QHZ
GLJLWDO�HFRQRP\¶��6WXGLHV�LQ�3ROLWLFDO�(FRQRP\������6XPPHU���SS����������

0LOOHU�� (G\WKH� �������� µ(FRQRPLF� UHJXODWLRQ� DQG� QHZ� WHFKQRORJ\� LQ� WKH
WHOHFRPPXQLFDWLRQV�LQGXVWU\¶��-RXUQDO�RI�(FRQRPLF�,VVXHV����������SS����������

0LOOHU��3DXO� DQG�0XOYH\��&KDUOHV� �������� µ8QLRQV�� ILUP� VL]H� DQG�ZDJHV¶�� 7KH�(FRQRPLF
5HFRUG������-XQH���SS����������

0LQIRUG��3DWULFN��5LOH\��-RQDWKRQ�DQG�1RZHOO��(ULF���������µ7UDGH��WHFKQRORJ\�DQG�ODERXU
PDUNHWV�LQ�WKH�ZRUOG�HFRQRP\�����������D�FRPSXWDEOH�JHQHUDO�HTXLOLEULXP�DQDO\VLV¶��7KH
-RXUQDO�RI�'HYHORSPHQW�6WXGLHV����������SS�������

0LVFKHO�� .HQQHWK� �������� µ:HEV� RI� VLJQLILFDQFH�� XQGHUVWDQGLQJ� HFRQRPLF� DFWLYLW\� LQ� LWV
FXOWXUDO�FRQWH[W¶��5HYLHZ�RI�6RFLDO�(FRQRP\����������SS��������

0LVNR��-RVLH���������7UDQVIHU��XVLQJ�OHDUQLQJ�LQ�QHZ�FRQWH[WV��1&9(5��$GHODLGH�

0RULVL�� 7HUHVD� �������� µ&RPPHUFLDO� EDQNLQJ� WUDQVIRUPHG� E\� FRPSXWHU� WHFKQRORJ\¶�
0RQWKO\�/DERU�5HYLHZ��$XJXVW��SS��������

1DUD\DQDQ�� 6XUHVK� DQG� :DK�� /DL� <HZ� �XQGDWHG��� µ+XPDQ� UHVRXUFH� FRQVWUDLQWV� RQ
WHFKQRORJ\�WUDQVIHU��DQ�HPSLULFDO�DQDO\VLV�RI�WKH�HOHFWURQLFV�DQG�HOHFWULFDO�VHFWRU�LQ�3HQDQJ�
0DOD\VLD¶��7KH�6LQJDSRUH�(FRQRPLF�5HYLHZ����������SS����������

1DWLRQDO� &HQWUH� IRU� 9RFDWLRQDO� (GXFDWLRQ� 5HVHDUFK�� 1&9(5� �������� 'HYHORSLQJ� D
QDWLRQDO� UHVHDUFK� DQG� HYDOXDWLRQ� VWUDWHJ\� IRU� YRFDWLRQDO� HGXFDWLRQ� DQG� WUDLQLQJ� LQ
$XVWUDOLD�� ����������� &RQVXOWDWLRQ� 3DSHU�� SUHSDUHG� IRU� WKH� 1DWLRQDO� 5HVHDUFK� DQG
(YDOXDWLRQ�&RPPLWWHH��1&9(5��$GHODLGH�



���

1DWLRQDO�&HQWUH�IRU�9RFDWLRQDO�(GXFDWLRQ�5HVHDUFK��1&9(5���������$XVWUDOLDQ�SHUVRQDO
HQULFKPHQW� HGXFDWLRQ� DQG� WUDLQLQJ� SURJUDP�� 6WDWLVWLFV� ������ $Q� RYHUYLHZ�� 1&9(5�
$GHODLGH�

1LFNHOO�� 6WHSKHQ� �������� µ&RPSHWLWLRQ� DQG� FRUSRUDWH� SHUIRUPDQFH¶�� -RXUQDO� RI� 3ROLWLFDO
(FRQRP\�����������SS����������

1LFNHOO��6WHSKHQ��1LFROLWVDV��'DSKQH�DQG�'U\GHQ��1HLO���������µ:KDW�PDNHV�ILUPV�SHUIRUP
ZHOO"¶�(XURSHDQ�(FRQRPLF�5HYLHZ������SS����������

1LVEHW�� 3HWHU� �������� µ'XDOLVP�� IOH[LELOLW\� DQG� VHOI�HPSOR\PHQW� LQ� WKH� 8.� FRQVWUXFWLRQ
LQGXVWU\¶��:RUN��(PSOR\PHQW�DQG�6RFLHW\����������SS����������

1REOH��&KDUOHV��6PLWK��$QGUHZ��*RQF]L��$QGUHZ�DQG�RWKHUV���������(QWHUSULVH�WUDLQLQJ�LQ
$XVWUDOLD�� LQGXVWU\� SURILOHV� DQG� FDVH� VWXGLHV�� 9LFWRULDQ� 2IILFH� RI� 7UDLQLQJ� DQG� )XUWKHU
(GXFDWLRQ��0HOERXUQH�

2GDJLUL�� +LUR\XNL� �������� µ7HFKQRORJ\� DQG� LQGXVWULDO� GHYHORSPHQW� LQ� -DSDQ�� DQ
HYROXWLRQDU\�SHUVSHFWLYH¶��-RXUQDO�RI�(FRQRPLF�,VVXHV����������SS����������

2IILFH� RI� 7UDLQLQJ� DQG� )XUWKHU� (GXFDWLRQ�� 9LFWRULD� �������� 6WUDWHJLF� GLUHFWLRQV� IRU
9RFDWLRQDO� (GXFDWLRQ� DQG� 7UDLQLQJ�� )XUWKHU� (GXFDWLRQ� DQG� $GXOW� (GXFDWLRQ� LQ� WKH
FRPPXQLW\��2IILFH�RI�7UDLQLQJ�DQG�)XUWKHU�(GXFDWLRQ��9LFWRULD��0HOERXUQH�

2UJDQLVDWLRQ� IRU� (FRQRPLF� &R�RSHUDWLRQ� DQG� 'HYHORSPHQW�� 2(&'� �������� 7HFKQRORJ\
DQG�WKH�HFRQRP\��WKH�NH\�UHODWLRQVKLSV��2(&'��3DULV�

2UJDQLVDWLRQ� IRU� (FRQRPLF� &R�RSHUDWLRQ� DQG� 'HYHORSPHQW�� 2(&'� ��������(GXFDWLRQDO
UHVHDUFK�DQG�GHYHORSPHQW��WUHQGV��LVVXHV�DQG�FKDOOHQJHV��2(&'��3DULV�

2UJDQLVDWLRQ� IRU� (FRQRPLF� &R�RSHUDWLRQ� DQG� 'HYHORSPHQW�� 2(&'� �������
$SSUHQWLFHVKLS��ZKLFK�ZD\�IRUZDUG"��2(&'��3DULV�

2UJDQLVDWLRQ�IRU�(FRQRPLF�&R�RSHUDWLRQ�DQG�'HYHORSPHQW��2(&'���������(GXFDWLRQ�DQG
HPSOR\PHQW��2(&'��3DULV�

2UJDQLVDWLRQ� IRU� (FRQRPLF� &R�RSHUDWLRQ� DQG� 'HYHORSPHQW�� 2(&'� �������� 'HFLVLRQ�
PDNLQJ�LQ����2(&'�HGXFDWLRQ�V\VWHPV��2(&'��3DULV�

2UJDQLVDWLRQ� IRU� (FRQRPLF� &R�RSHUDWLRQ� DQG� 'HYHORSPHQW�� 2(&'� �������� 7KH� 2(&'
MREV�VWXG\��LQYHVWPHQW��SURGXFWLYLW\�DQG�HPSOR\PHQW��2(&'��3DULV�

2UJDQLVDWLRQ� IRU�(FRQRPLF�&R�RSHUDWLRQ�DQG�'HYHORSPHQW��2(&'���������%HVW� SUDFWLFH
SROLFLHV�IRU�VPDOO�DQG�PHGLXP�HQWHUSULVHV��2(&'��3DULV�



���

2UJDQLVDWLRQ�IRU�(FRQRPLF�&R�RSHUDWLRQ�DQG�'HYHORSPHQW��2(&'���������µ0XOWLQDWLRQDO
FRPSDQLHV� DQG� LQWHUQDWLRQDO� WUDGH� GHYHORSPHQWV¶�� 2(&'� (FRQRPLF� 2XWORRN�� ���
'HFHPEHU��SS��������

2UJDQLVDWLRQ� IRU� (FRQRPLF� &R�RSHUDWLRQ� DQG� 'HYHORSPHQW�� 2(&'� ��������5HFRQFLOLQJ
HFRQRP\�DQG�VRFLHW\��WRZDUGV�D�SOXUDO�HFRQRP\��2(&'��3DULV�

2UJDQLVDWLRQ� IRU� (FRQRPLF� &R�RSHUDWLRQ� DQG� 'HYHORSPHQW�� 2(&'� �������
,QWHUQDWLRQDOLVDWLRQ�RI�KLJKHU�HGXFDWLRQ��2(&'��3DULV�

2UJDQLVDWLRQ� IRU� (FRQRPLF� &R�RSHUDWLRQ� DQG� 'HYHORSPHQW�� 2(&'� �������� /LIHORQJ
OHDUQLQJ�IRU�DOO��2(&'��3DULV�

2UJDQLVDWLRQ� IRU� (FRQRPLF� &R�RSHUDWLRQ� DQG� 'HYHORSPHQW�� 2(&'� ��������7HFKQRORJ\�
SURGXFWLYLW\�DQG�MRE�FUHDWLRQ��9ROXPHV���	����2(&'��3DULV�

2UJDQLVDWLRQ� IRU�(FRQRPLF�&R�RSHUDWLRQ� DQG�'HYHORSPHQW��2(&'� ��������-RE� FUHDWLRQ
DQG�ORVV��DQDO\VLV��SROLF\�DQG�GDWD�GHYHORSPHQW��2(&'��3DULV�

2UJDQLVDWLRQ� IRU� (FRQRPLF�&R�RSHUDWLRQ� DQG�'HYHORSPHQW�� 2(&'� ��������(PSOR\PHQW
DQG�JURZWK�LQ�WKH�NQRZOHGJH�EDVHG�HFRQRP\��2(&'��3DULV�

2UJDQLVDWLRQ�IRU�(FRQRPLF�&R�RSHUDWLRQ�DQG�'HYHORSPHQW��2(&'���������7KH�WUDQVLWLRQ
IURP�LQLWLDO�HGXFDWLRQ�WR�ZRUNLQJ�OLIH��FRXQWU\�QRWH��$XVWUDOLD��PLPHR���2(&'�'LUHFWRUDWH
IRU�(GXFDWLRQ��(PSOR\PHQW��/DERXU�DQG�6RFLDO�$IIDLUV��3DULV�

2XOWRQ��1LFKRODV���������µ&RPSHWLWLRQ�DQG�GLVSHUVLRQ�RI�ODERXU�SURGXFWLYLW\�DPRQJVW�8.
FRPSDQLHV¶��2[IRUG�(FRQRPLF�3DSHUV������SS��������

2]DNL�� 0XQHWR� �������� µ/DERXU� UHODWLRQV� DQG� ZRUN� RUJDQLVDWLRQ� LQ� LQGXVWULDOLVHG
FRXQWULHV¶��,QWHUQDWLRQDO�/DERXU�5HYLHZ�����������SS��������

3HWUHOOD�� 5LFFDUGR� �������� µ*OREDOLVDWLRQ� DQG� LQWHUQDWLRQDOLVDWLRQ�� WKH� G\QDPLFV� RI� WKH
HPHUJLQJ�ZRUOG�RUGHU¶��LQ�%R\HU�DQG�'UDFKH�HGV��SS��������

3LDQWD�� 0DULR� �������� µ7HFKQRORJ\� DQG� JURZWK� LQ� 2(&'� FRXQWULHV�� ���������¶�
&DPEULGJH�-RXUQDO�RI�(FRQRPLFV������SS����������

3LHWHUVH��-DQ�1HGHUYHHQ���������µ7KH�GHYHORSPHQW�RI�GHYHORSPHQW�WKHRU\��WRZDUGV�FULWLFDO
JOREDOLVP¶��5HYLHZ�RI�,QWHUQDWLRQDO�3ROLWLFDO�(FRQRP\���������SS����������

3LODW��'LUN� �������� µ&RPSHWLWLRQ�� SURGXFWLYLW\� DQG� HIILFLHQF\¶��2(&'�(FRQRPLF� 6WXGLHV�
��������SS����������

3UDVFK�� 5REHUW� �������� µ5HDVVHVVLQJ� WKH� WKHRU\� RI� FRPSDUDWLYH� DGYDQWDJH¶�� 5HYLHZ� RI
3ROLWLFDO�(FRQRP\���������SS��������



���

5RGJHUV�� 5RQDOG� DQG� :RQJ�� -DFTXHOLQH� �������� µ+XPDQ� IDFWRUV� LQ� WKH� WUDQVIHU� RI� WKH
³-DSDQHVH�EHVW�SUDFWLFH´�PDQXIDFWXULQJ�V\VWHP�WR�6LQJDSRUH¶��7KH�,QWHUQDWLRQDO�-RXUQDO�RI
+XPDQ�5HVRXUFH�0DQDJHPHQW���������SS����������

5RSHU�� ,DQ�� 3UDEKX�� 9DV� DQG� 9DQ� =ZDQHQEHUJ�� 1LJHO� �������� µ�2QO\�� MXVW�LQ�WLPH�
-DSDQLVDWLRQ�DQG�WKH�³QRQ�OHDUQLQJ´�ILUP¶��:RUN��(PSOR\PHQW�DQG�6RFLHW\����������SS�����
���

5XKP�� &KULVWRSKHU� �������� µ,V� KLJK� VFKRRO� HPSOR\PHQW� FRQVXPSWLRQ� RU� LQYHVWPHQW"¶
-RXUQDO�RI�/DERU�(FRQRPLFV����������SS����������

6DFKV��-HIIUH\� �������� µ*OREDO�FDSLWDOLVW�HFRQRP\�QHHGV� UXOHV� IRU� UHYROXWLRQ¶��0HOERXUQH
8QL1HZV����������S����

6DOWHU�� /LRUD� DQG� 6DOWHU�� 5LFN� �������� µ7KH� QHZ� LQIUDVWUXFWXUH¶�� 6WXGLHV� LQ� 3ROLWLFDO
(FRQRP\������6XPPHU���SS���������

6DQGEHUJ��$NH��HG����������(QULFKLQJ�SURGXFWLRQ��SHUVSHFWLYHV�RQ�9ROYR¶V�8GGHYDOOD�SODQW
DV�DQ�DOWHUQDWLYH�WR�OHDQ�SURGXFWLRQ��$YHEXU\��$OGHUVKRW�

6HQ��$PDUW\D���������µ,QHTXDOLW\��XQHPSOR\PHQW�DQG�FRQWHPSRUDU\�(XURSH¶��,QWHUQDWLRQDO
/DERXU�5HYLHZ�����������SS����������

6KHHKDQ�� 3HWHU� �������� 7KH� QHZ� JURZWK� PRGHOV�� WKHRU\� DQG� LPSOLFDWLRQV�� SDSHU� WR� D
FRQIHUHQFH� RQ�7UDGH� DQG� JURZWK� DW� WKH�8QLYHUVLW\� RI�:HVWHUQ� 6\GQH\� RQ� ���1RYHPEHU
������9LFWRULD�8QLYHUVLW\�RI�7HFKQRORJ\��0HOERXUQH�

6KHHKDQ�� 3HWHU�� 3DSSDV��1LFN��7LNKRPLURYD� DQG� 6LQFODLU�� 3DXO� ��������$XVWUDOLD� DQG� WKH
NQRZOHGJH� HFRQRP\�� DQ� DVVHVVPHQW� RI� HQKDQFHG� HFRQRPLF� JURZWK� WKURXJK� VFLHQFH� DQG
WHFKQRORJ\��9LFWRULD�8QLYHUVLW\�&HQWUH�IRU�6WUDWHJLF�(FRQRPLF�6WXGLHV��0HOERXUQH�

6LQJK��5DP�DQG�6DQWLDJR��0DULD���������µ)DUP�HDUQLQJV��HGXFDWLRQDO�DWWDLQPHQW��DQG�UROH
RI� SXEOLF� SROLF\�� VRPH� HYLGHQFH� IURP�0H[LFR¶��:RUOG�'HYHORSPHQW�� ��� ������ SS�� �����
�����

6ODXJKWHU��6KHLOD�DQG�5KRDGHV��*DU\���������µ7KH�PHUJHQFH�RI�D�FRPSHWLWLYHQHVV�UHVHDUFK
DQG� GHYHORSPHQW� SROLF\� FRDOLWLRQ� DQG� WKH� FRPPHUFLDOLVDWLRQ� RI� DFDGHPLF� VFLHQFH� DQG
WHFKQRORJ\¶��6FLHQFH��7HFKQRORJ\�DQG�+XPDQ�9DOXHV����������SS����������

6OLJR�� )UDQN� �������� µ'LVVHPLQDWLQJ� NQRZOHGJH� WR� EXLOG� D� OHDUQLQJ� RUJDQLVDWLRQ¶�� 7KH
,QWHUQDWLRQDO�-RXUQDO�RI�+XPDQ�5HVRXUFH�0DQDJHPHQW���������SS����������

6PLWK��$���5REHUWV��3���1REOH��&���+D\WRQ��*��DQG�7KRUQH��(����������(QWHUSULVH�WUDLQLQJ�
WKH� IDFWRUV� WKDW�DIIHFW�GHPDQG��)LQDO�5HSRUW��9ROXPH���� ,QGXVWU\�SURILOHV�DQG� FDVH� VWXG\
DQDO\VLV��2IILFH�RI�7UDLQLQJ�DQG�)XUWKHU�(GXFDWLRQ��9LFWRULD��0HOERXUQH�



���

6PLWK��$���5REHUWV��3���1REOH��&���+D\WRQ��*��DQG�7KRUQH��(����������(QWHUSULVH�WUDLQLQJ�
WKH�IDFWRUV�WKDW�DIIHFW�GHPDQG��)LQDO�5HSRUW��9ROXPH����,QGXVWU\�FDVH�VWXGLHV��%XLOGLQJ�DQG
FRQVWUXFWLRQ��2IILFH�RI�7UDLQLQJ�DQG�)XUWKHU�(GXFDWLRQ��9LFWRULD��0HOERXUQH�

6PLWK��$���5REHUWV��3���1REOH��&���+D\WRQ��*��DQG�7KRUQH��(����������(QWHUSULVH�WUDLQLQJ�
WKH�IDFWRUV�WKDW�DIIHFW�GHPDQG��)LQDO�5HSRUW��9ROXPH����,QGXVWU\�FDVH�VWXGLHV��(OHFWURQLFV
HTXLSPHQW�PDQXIDFWXULQJ��2IILFH�RI�7UDLQLQJ�DQG�)XUWKHU�(GXFDWLRQ��9LFWRULD��0HOERXUQH�

6PLWK��$���5REHUWV��3���1REOH��&���+D\WRQ��*��DQG�7KRUQH��(����������(QWHUSULVH�WUDLQLQJ�
WKH� IDFWRUV� WKDW�DIIHFW�GHPDQG��)LQDO�5HSRUW��9ROXPH���� ,QGXVWU\�FDVH� VWXGLHV��3URFHVVHG
IRRG�DQG�EHYHUDJHV��2IILFH�RI�7UDLQLQJ�DQG�)XUWKHU�(GXFDWLRQ��9LFWRULD��0HOERXUQH�

6PLWK��&KULV� DQG�(OJHU��7RQ\� �������� µ,QWHUQDWLRQDO� FRPSHWLWLRQ�� LQZDUG� LQYHVWPHQW� DQG
WKH� UHVWUXFWXULQJ� RI� (XURSHDQ� ZRUN� DQG� LQGXVWULDO� UHODWLRQV¶�� (XURSHDQ� -RXUQDO� RI
,QGXVWULDO�5HODWLRQV���������SS����������

6PLWK��'DYLG���������µ7HFKQRORJ\��FRPPRGLW\�FKDLQV�DQG�JOREDO�LQHTXDOLW\��6RXWK�.RUHD
LQ�WKH�����V¶��5HYLHZ�RI�,QWHUQDWLRQDO�3ROLWLFDO�(FRQRP\���������SS����������

6PLWK�� 3DXOD� DQG�0HW]JHU�� 0LFKDHO� �������� µ7KH� UHWXUQ� WR� HGXFDWLRQ�� VWUHHW� YHQGRUV� LQ
0H[LFR¶��:RUOG�'HYHORSPHQW����������SS����������

6PLWK�� 6X]DQQH� .RQ]HOPDQQ� �������� µ,QWHUQDO� FRRSHUDWLRQ� DQG� FRPSHWLWLYH� VXFFHVV�� WKH
FDVH�RI�WKH�86�VWHHO�PLQLPLOO�VHFWRU¶��&DPEULGJH�-RXUQDO�RI�(FRQRPLFV������SS����������

6WDQGLQJ��*X\� �������� µ*OREDOLVDWLRQ�� ODERXU� IOH[LELOLW\�DQG� LQVHFXULW\�� WKH� HUD�RI�PDUNHW
UHJXODWLRQ¶��(XURSHDQ�-RXUQDO�RI�,QGXVWULDO�5HODWLRQV���������SS�������

6WDQZRUWK�� 6KHLOD� DQG� 6WDQZRUWK�� -RKQ� �������� µ0DQDJLQJ� DQ� H[WHUQDOLVHG� ZRUNIRUFH�
IUHHODQFH�ODERXU�XVH�LQ�WKH�8.�ERRN�SXEOLVKLQJ�LQGXVWU\¶��,QGXVWULDO�5HODWLRQV�-RXUQDO����
�����SS��������

6WHLQ�� -RKDQ� �������� µ+RZ� LQVWLWXWLRQV� OHDUQ�� D� VRFLR�FRJQLWLYH� SHUVSHFWLYH¶�� -RXUQDO� RI
(FRQRPLF�,VVXHV����������SS����������

6WUDWKHUQ��0DULO\Q���������µ$�UHWXUQ�WR�WKH�QDWLYH¶��6RFLDO�$QDO\VLV����������SS��������

6XQGLQ��(OLVDEHWK���������µ2UJDQLVDWLRQDO�FRQIOLFW�� WHFKQRORJ\�DQG�VSDFH��D�6ZHGLVK�FDVH
VWXG\� RI� WKH� JHQGHU� V\VWHP� DQG� WKH� HFRQRPLF� V\VWHP� LQ� DFWLRQ¶�� *HQGHU�� :RUN� DQG
2UJDQLVDWLRQ���������SS��������

6XSLRW��$ODLQ��������� µ3HUVSHFWLYHV�RQ�ZRUN�� LQWURGXFWLRQ¶��,QWHUQDWLRQDO�/DERXU�5HYLHZ�
���������SS����������



���

6\PHRQLGLV�� *HRUJH� �������� µ,QQRYDWLRQ�� ILUP� VL]H� DQG�PDUNHW� VWUXFWXUH�� 6FKXPSHWHULDQ
K\SRWKHVHV�DQG�VRPH�QHZ�WKHPHV¶��2(&'�(FRQRPLF�6WXGLHV����������SS��������

7D\ORU��/DQFH���������µ(GLWRULDO��WKH�UHYLYDO�RI�WKH�OLEHUDO�FUHHG���WKH� ,0)�DQG�WKH�:RUOG
%DQN�LQ�D�JOREDOLVHG�HFRQRP\¶��:RUOG�'HYHORSPHQW����������SS����������

7D\ORU�� 3HWHU� �������� µ:KDW¶V� PRGHUQ� DERXW� WKH� PRGHUQ� ZRUOG�V\VWHP"� � ,QWURGXFLQJ
RUGLQDU\�PRGHUQLW\�WKURXJK�ZRUOG�KHJHPRQ\¶��5HYLHZ�RI�,QWHUQDWLRQDO�3ROLWLFDO�(FRQRP\�
�������SS����������

7D\ORU�� 3HWHU� �������� µ0RGHUQLWLHV� DQG� PRYHPHQWV�� DQWLV\VWHPLF� UHDFWLRQV� WR� ZRUOG
KHJHPRQ\¶��5HYLHZ����������SS�������

7HLFKOHU�� 8OULFK� �������� µ&RPSDUDWLYH� KLJKHU� HGXFDWLRQ�� SRWHQWLDOV� DQG� OLPLWV¶�� +LJKHU
(GXFDWLRQ������SS����������

7LFNHOO�� $GDP� �������� µ5HVWUXFWXULQJ� WKH� %ULWLVK� ILQDQFLDO� VHFWRU� LQWR� WKH� WZHQW\�ILUVW
FHQWXU\¶��&DSLWDO�DQG�&ODVV������SS��������

9DQGHQ+HXYHO��$XGUH\���������µ7KH�UHODWLRQVKLS�EHWZHHQ�ZRPHQ¶V�ZRUNLQJ�DUUDQJHPHQWV
DQG�WKHLU�FKLOG�FDUH�DUUDQJHPHQWV¶��$XVWUDOLDQ�%XOOHWLQ�RI�/DERXU����������SS����������

9RONRII��9HURQLFD� DQG�*ROGLQJ��%DUU\� �������� ,V� DFFHVV�ZRUNLQJ"�$Q� H[SORUDWLRQ� RI� WKH
RXWFRPHV� IRU� XQHPSOR\HG�9(7�SDUWLFLSDQWV�� GUDIW� SDSHU��&HQWUH� IRU� WKH� 6WXG\� RI�+LJKHU
(GXFDWLRQ��8QLYHUVLW\�RI�0HOERXUQH��0HOERXUQH�

9RQ� )XUVWHQEHUJ� �������� µ)URP� ZRUOGZLGH� FDSLWDO� PRELOLW\� WR� LQWHUQDWLRQDO� ILQDQFLDO
LQWHJUDWLRQ��D�UHYLHZ�HVVD\¶��2SHQ�(FRQRPLHV�5HYLHZ�����SS��������

:DOVK�� -DQHW� �������� µ(PSOR\PHQW� V\VWHPV� LQ� WUDQVLWLRQ"� $� FRPSDUDWLYH� DQDO\VLV� RI
%ULWDLQ�DQG�$XVWUDOLD¶��:RUN��(PSOR\PHQW�DQG�6RFLHW\����������SS�������

:DWHUKRXVH��3HWHU�DQG�6HIWRQ��5RELQ���������µ7HDFKHUV�DW�ZRUN��XWLOLVLQJ�WHDFKLQJ�VNLOOV�LQ
LQGXVWU\�VHWWLQJV¶��$XVWUDOLDQ�-RXUQDO�RI�(GXFDWLRQ����������SS����������

:DWHUV��0DOFROP���������*OREDOLVDWLRQ��5RXWOHGJH��/RQGRQ�

:HQW��5REHUW� �������� µ*OREDOLVDWLRQ��P\WKV�� UHDOLW\�� DQG� LGHRORJ\¶�� ,QWHUQDWLRQDO�-RXUQDO
RI�3ROLWLFDO�(FRQRP\����������SS��������

:KHHOHU��0DUN�DQG�3R]R��6XVDQ���������µ,V�WKH�ZRUOG�HFRQRP\�PRUH�LQWHJUDWHG�WRGD\�WKDQ
D�FHQWXU\�DJR"¶��$WODQWLF�(FRQRPLF�-RXUQDO����������SS����������

:LOOLDPV�� 7UHYRU� �������� µ1HZ� WHFKQRORJ\�� KXPDQ� UHVRXUFHV� DQG� FRPSHWLWLYHQHVV� LQ
GHYHORSLQJ�FRXQWULHV��WKH�UROH�RI�WHFKQRORJ\�WUDQVIHU¶��7KH�,QWHUQDWLRQDO�-RXUQDO�RI�+XPDQ
5HVRXUFH�0DQDJHPHQW���������SS����������



���

:LOOLDPVRQ�� -HIIUH\� �������� µ*OREDOLVDWLRQ� DQG� LQHTXDOLW\�� SDVW� DQG� SUHVHQW¶��7KH�:RUOG
%DQN�5HVHDUFK�2EVHUYHU����������SS����������

:RRGHQ��0DUN���������µ)LUP�VL]H�DQG� WKH�SURYLVLRQ�RI�HPSOR\HH� WUDLQLQJ��DQ�DQDO\VLV�RI
WKH� ����� VXUYH\� RI� WUDLQLQJ� DQG� HGXFDWLRQ¶�� $XVWUDOLDQ� DQG� 1HZ� =HDODQG� -RXUQDO� RI
9RFDWLRQDO�(GXFDWLRQ�5HVHDUFK���������SS���������

:RUOG�%DQN���������7KH�(DVW�$VLDQ�PLUDFOH��HFRQRPLF�JURZWK�DQG�SXEOLF�SROLF\��2[IRUG
8QLYHUVLW\�3UHVV��2[IRUG�

=DQJ�� +\RXQJVRR� �������� µ7HFKQRORJ\� WUDQVIHU�� LQFRPH� GLVWULEXWLRQ� DQG� WKH� SURFHVV� RI
HFRQRPLF�GHYHORSPHQW¶��2SHQ�(FRQRPLHV�5HYLHZ���������SS����������


