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1. Introduction

1.1 General aim

With its foundations established by classical economists such as Smith, Ricardo
and Marx, the analysis of structural change and its role in the growth process
is a heterogeneous research tradition. Consequently, economic structures and
structural change are terms widely used in economic research, but often with
different meanings and interpretations. Despite this vagueness, in economic
historical research the analysis of economic structures usually refers to the
distribution of factors of production among various sectors of the economy,
and structural change denotes, accordingly, how the composition of economic
activity changes over time (Syrquin 2010).

Within the Swedish economic historical research tradition, the use of this
definition of structural change is prevalent. In this strand of research, the
conventional approach to the analysis of growth and structural change has
been to apply a horizontal perspective on the economy. Among other things,
this means that individual sectors, such as manufacturing and services,
are studied in isolation, and no particular interest is directed towards their
interdependencies — how purchases and sales of intermediates make them
dependent on each other in order to finalize production.

Using this perspective, some well-established notions, or stylized facts,
about the contemporary Swedish economy have been identified. These
constitute important parts of the general understanding of how the structure
of the economy has evolved over time. One of these notions is the claim
that production processes have become more vertically disintegrated, due
to outsourcing and new services intermediates needed in manufacturing
production. Another well-established notion claims that the economy has
been deindustrialized in terms of production and employment, supporting the
emergence of a post-industrial, knowledge intensive and services dominated
economy. Closely related to this is the stylized fact that the business
services sector has emerged as an important node of knowledge creation and
knowledge diffusion, to the benefit of aggregate efficiency, but especially
for the manufacturing sector. This notion is often based on the argument that
less productive service sectors contribute to the efficiency gains of a highly
productive manufacturing sector. The difference in competitiveness underlying
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this argument also has strong global connotations. Following the claimed
process of deindustrialization, it is argued that the competitive position of the
Swedish economy has deteriorated, as the emerging economies have become
more integrated in the world economy.

The general aim of this thesis is to investigate to what extent these
emphasized notions — (1) more vertically disintegrated production processes,
(2) a deindustrialized economy, (3) the growing importance of the business
services sector as a distributor and generator of growth enhancing knowledge,
(4) the distinction between a low productivity service sector and a high
productivity manufacturing sector and (5) reduced competitiveness — remain
valid when a vertical perspective is applied on the contemporary Swedish
economy. Are the notions dependent on the particular perspective applied?
To what extent will the vertical perspective gradate the general understanding
of value creation and structural change? Although highly disparate at a first
glance, the notions are closely related, and the common denominator is how
companies choose to organize their production and how it affects the growth
process.

1.2 The vertical perspective on the economy

The starting point of the vertical perspective is that companies, sectors and
countries are interdependent. This interaction means that changes in one part of
the economy are spread to all other parts along the supply chains. Obviously, if
final demand improves in one sector, this will affect its supplying sectors. The
intermediate demand directed towards these sectors generates further demand
along their supply chains, maybe also from the initiating sector, and so forth.
Economic interdependencies of this kind show that a market economy can
be characterized as a circular process, in which a complex network of inter-
industry transactions is a necessary ingredient. Stated in a different way, if
productivity improves in one part of the economy, some of these efficiency
gains are spread to other parts of the economy.

If new production processes alter the depth and character of these
transactions, this will have repercussions on the functioning of the economy
and how and where economic values are generated. The structure of the
economy and how it evolves over time are therefore closely related to the way
production processes are organized. Accordingly, if changes in the organization
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of production are neglected, analyses of value creation and structural change
are running the risk of misinterpreting the contemporary growth process.

In a comparison with the horizontal perspective, this thesis represents an
attempt to analyse the economy using methods which more closely resemble
the functioning of actual production processes and the nature of value creation
in real world economies. The decision on the organization of production
is, however, determined by an intricate web of interacting and sometimes
opposing forces. Already Smith (1776) argued that the division of labour
relates to the whole production process — from the first stage of intermediate
production to the final product. This means that specialization creates mutual
dependencies, within companies and between sectors, and within and between
countries.! Smith (1776, p 18-19) states about the production of a woollen coat
that it: ““...is the produce of the joint labour of a great multitude of workmen.
The shepherd, the sorter of the wool, the wool-comber or carder, the dyer, the
scribbler, the spinner, the weaver, the fuller, the dresser, with many others, must
all join their different arts in order to complete even this homely production.””

Another determining factor on how companies choose to organize their
production is the costs associated with market transactions. Coase (1937)
asked the question: if markets are efficient, why is a large part of the
transactions in the economy contained within hierarchical and centrally
planned companies? With the market clearing price mechanism, would it
not be more efficient to buy the intermediate goods and services used in the
production process through the market? The answer of Coase was that it is
costly to rely on market transactions.* These transaction costs imply that in an
efficient economy there are both markets and centrally planned organizations.
Williamson (1971, 2002, 2010) identified which factors that determine the
choice between bureaucratic planning and market transactions. According
to Williamson, transaction costs are determined by information collection,

1 Lundvall (2005) argues that specialization within companies can be defined as internal
specialization, and specialization among companies, sectors and countries can be defined as
external specialization. If nothing else is explicitly stated, in this thesis specialization refers
to external specialization.

2 According to Smith, division of labour among the different stages of a production process
is limited by the extent of the market. With an example from his home country, the level
of specialization is lower in the central highlands of Scotland, where the farmer has to be a
butcher, baker and brewer, than in more densely populated areas.

3 In 1991, Coase was awarded the Sveriges Riksbank Prize in Economic Sciences in
Memory of Alfred Nobel. The award was given: “For his discovery and clarification of
the significance of transaction costs and property rights for the institutional structure and
functioning of the economy.” See http://www.nobelprize.org/nobel prizes/economic-
sciences/laureates/. Coase (1937) argues that the most obvious cost related to the use of the
price mechanism is associated with the discovery of relevant prices.
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contract agreements and governance.* If the decision is to outsource instead of
producing in-house, the former entails costs for contracting out, but the latter
would have entailed costs related to contracting within.

A third aspect of the organization of production is related to innovation and
technology. Since the breakthrough of industrialization in the late 18" century,
periodic waves of major innovations, such as the steam engine, electricity,
the combustion engine and microelectronics, and their gradual diffusion
have altered the structure of production, how businesses are organized and,
consequently, how companies interact (Schon 2006a, 2010a). Rosenberg and
Birdzell Jr (2005) argue that one main reason behind the remarkable growth of
the industrialized world over the last 200 years is this flexible and decentralized
way of production, in which market transactions between independent actors
constitute an indispensable part, and where this mutual coexistence has been
adjusted to new technological opportunities.

1.3 The vertical perspective in the literature

Early contributions

The classical economists recognized the interdependent aspect of economies.
Apart from Smith, Quesnay (1758), for example, studied the structure of the
economy through the exploration of interdependencies between horizontally
represented sectors. Crucial to this analysis is that natural proportions between
sectors can be identified. A similar idea is found in Marx (1885) and his
accumulation and reproduction of capital. By a distinction between constant
and variable capital, where the former represents the circular aspect of the
economy, it is argued that the ratio between the two types of capital increases
over time. This transformation means that the proportion between different
types of products evolves in a regular pattern, and that the structure of the
economy is related to the circular dimension of production processes (Silva
and Teixeira 2008). Accordingly, products are not only produced by primary
factors of production, such as capital and labour, but also from each other.
However, the interest in the analysis of long-term growth and its association
with technology and structural change lost ground when the marginalist

4 In 2009, Williamson was awarded the Sveriges Riksbank Prize in Economic Sciences in
Memory of Alfred Nobel. The award was given: “For his analysis of economic governance,
especially the boundaries of the firm.” See http://www.nobelprize.org/nobel prizes/
economic-sciences/laureates/.
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revolution, with its emphasis on rationality, optimal resource allocation,
perfect information and efficient markets, emerged as the dominant way of
economic thinking in the late 19" century. This lack of interest prevailed
until the appearance of Joseph Schumpeter’s work in the 1940s and 1950s.3
Along the lines of the classical economists, Schumpeter argued that structural
changes were a prerequisite for a continuous rise in the material well-being
of countries (Fagerberg 2003). The main force behind such changes is
innovations. These arise from technological competition among companies
and generate high profits during an initial period.® With the goal of getting
part of these profits, new innovations are generated at the same time as they
are diffused throughout economies.” The positive effects of the innovations
eventually fade off and the economy enters a period of weaker growth. This
suggests that the innovation process is non-linear, with innovations clustering
not only among certain sectors but also in time periods, indicating that the
growth process is discontinuous.

Neo-Schumpetarian economics

Following the legacy of Schumpeter’s work, a new strand of research on
structural change and its association with economic growth has emerged
since the latter parts of the 1970s (Fagerberg 2003). This is known as neo-
Schumpetarian or evolutionary economics, and it is the main reason behind
the revival of research on economic structures and structural change. In
contrast to neoclassical economics, important notions are bounded rationality,
non-complete information, path-dependency, out-of-equilibrium processes,
intermediate interaction and continuous learning. Instead of using a production
function approach, the emphasis is directed towards explicit analyses of the
connection between changes at the micro level and its overall effects on the
macroeconomic dynamics. This stresses the importance of interdependencies
among different levels of analysis, not the least in terms of technology and its
effect on the structure of production (Nelson and Winter 1982).

The evolutionary oriented research has opened up the black box and studies
the functioning of actual processes of innovation among companies, sectors
and countries (Freeman 1994). It stresses the importance of the diffusion
of new technologies and how it affects the structure and functioning of

5 Swedberg (1994) is an often recommended biography of Schumpeter’s life and work.

6 According to Schumpeter, competition in terms of prices is only of secondary importance.
The competition that matters comes from new technologies, new products, new supply
structures and new ways of organizing businesses.

7  Schumpeter used a rather broad definition of innovation and included, for example, new
production processes. He called the diffusion of new innovations the swarming process.
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economies. One early proponent of this research tradition is Rosenberg (1982).
From a detailed perspective of technology and its diffusion, it is stated that
stronger technology-generated interdependencies between sectors outdate the
conventional representation of sectors. Rosenberg even argues that analyses
applying a horizontal perspective become artificial and treat structural changes
in a less appropriate way; sectors should instead be defined on the basis of
their vertical, or inter-linked, production processes. Rosenberg (1996, p 345)
argues that: “...much of the impact of new technologies is realized through
intersectoral flows.” This perspective is also a main component of the notion
of development blocks, developed by Dahmén (1950, 1988) and inspired by
the clustering of innovations in the work of Schumpeter. Dahmén argues that
strong interdependencies are a necessary component of a growth-enhancing
development block; a development block is identified through the depth of its
intermediate interaction within itself and in relation to the outside economy.®

Lundvall (1985, 1988, 2005, 2007) has conceptualized the national
innovation systems approach, based on user-producer relations. Within this
framework, the interaction between users and producers of knowledge and
innovation is of paramount importance for the outcomes of the innovation
process.’ The starting point is that there will always be a separation between the
innovation unit and the users, either between departments within companies or
when the user and producer need the market to interact. This interaction is in an
ongoing state, as the innovation process is gradual and cumulative.'° Based on
this integrative approach, Lundvall argues that the conventional perspective in
economics is to analyse the economy from a horizontal perspective, consisting
of isolated sectors of activity. The user-producer perspective instead focuses
on the vertical way of organizing the economy, with attention directed
towards the importance of interactions between sectors and how these affect
the structure of economies. In this respect, the user-producer perspective cuts
across conventional sectoral boundaries. These vertical linkages are crucial
for the overall economy and for the competitive position of nations.'

8 In a similar way, Freeman and Perez (1988) argue that the most successful sectors within
a techno-economic paradigm are those that use the intermediates containing the new
technology in the most efficient way. See also Dosi (1982) who uses the term scientific
paradigm for a similar interpretation.

9 See also Freeman and Clark et al (1982) for an evolutionary contribution to the analysis
of technology diffusion as an interactive and creative process. See Malerba (2005) for a
discussion of sectoral systems of innovation.

10 Lundvall (2007) prefers to define the contemporary economy not as a knowledge economy
butas a learning economy. The latter is preferred as it more directly resembles the importance
of knowledge interactions and joint efforts, often with an inter-industry character.

11 In neoclassical economics, spillovers are often seen as a bad thing, as the profits from an
investment are partially shared with actors not financing the investment. Lundvall argues
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With these evolutionary oriented perspectives, there are indispensable
connections between technology, structural change and economic growth.
For the new technology to affect the macroeconomic performance, the
profound importance of the diffusion process cannot be neglected. While
many orthodox economists have focused on primary factors of production,
economic historians and evolutionary economists often emphasize technology
and its diffusion as the main engine of growth. With this focus, it comes as
no surprise that the limitations of the horizontal perspective on the economy
are often highlighted. The interest in the vertical perspective has, however,
also increased quite recently within non-evolutionary strands of economic
thinking.

Non-evolutionary economics

The revival of interest in evolutionary economics has spurred the
conceptualization of general purpose technologies (GPT) among mainstream
economists (Enflo 2008). With the support of the absent productivity effects of
the growing computer usage in the 1980s, Breshnahan and Trajtenberg (1995)
argue that long periods of growth are caused by a few radical technologies,
and it takes time to diffuse these growth forces throughout economies.
Consequently, for a technology to be defined as a GPT, it must be widely used
as an intermediate; GPTs typically emerge in one sector and are gradually
diffused to other parts of the economy — and improved and adjusted along the
way, supported by complementary technologies and innovations. A second
criterion is that the innovation process in the downstream sectors must benefit
from the innovations in the GPT. These innovational complementarities
emphasize the interactive perspective of learning and innovation processes,
they magnify the growth effects of the GPT and they stimulate innovation
propagation.'? Helpman and Trajtenberg (1998) argue that the speed and
extent of the technology diffusion are crucial aspects of the dynamic processes
associated with a GPT and, hence, important determinants of the rate of growth
induced by them.

The intangible character of information and communication technologies
(ICTs) as the current GPT further emphasizes the diffusion aspect of technology
and innovation through the intermediate structure. With attention directed
towards process innovations and knowledge creation, intermediates such as

that in a learning economy, inter-industry related spillovers are a natural and beneficial
aspect of productivity enhancing interactions.

12 Lipsey et al (1998) define this interaction as vertical complementarities. They also argue
that inter-industry linkages constitute an important component of the overall technological
system of an economy, where output in one sector is used as an intermediate in another.
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R&D, vocational training, design, marketing, advertisement and financial
services are becoming more important in advanced production processes and,
consequently, in aggregate growth.!”> For example, Corrado et al (2009, p
662) show that the inclusion of this type of intermediates in the capital stock
has significantly changed the pattern of growth and productivity in the US
economy since the 1990s, and they state that: “The exclusion of intangibles
obscures the role of many factors at the centre of the innovation process that
have...played an important role in economic growth.”"* Accordingly, capital
not included in the GDP measure has become a more important determinant
of the GDP growth (OECD 2013c).

Another related reason for the emphasis on the diffusion process through the
intermediate structure is the strong growth of the business services sector and
its role as a bridge for knowledge creation and knowledge diffusion. There is
a strong interrelatedness between the emergence of the ICT based knowledge
economy and the strong growth of knowledge intensive services. First, some
parts of the business services sector belong to the ICT producing sectors and
thus constitute the very centre of the ICT revolution. Second, new innovations
in this area have increased the tradability, separability and transportability
of information. This has increased the intermediate demand for knowledge
intensive services. As argued by Antonelli (2000), knowledge creation is
strongly influenced by networks of companies and their interdependencies.
This is the reason why the strong growth of the business services sector
cannot be properly understood without close attention to its role within the
intermediate structure (Kox 2001). Den Hertog and Bilderbeek (2000) argue
that the competitiveness of companies, sectors and countries to a larger extent
than before depends on the ability to receive, apply and translate knowledge
within vertically organized production processes.

For historical reasons, the manufacturing sector has been seen as the locus
of innovation and productivity generation. With a broader use of ICT and other
intangibles, this is not necessarily an accurate description of the functioning of
advanced contemporary economies. It can thus be argued that the productivity

13 Edquist (2001) argues that a useful taxonomy is to divide innovations into either product
innovations or process innovations. The former is a matter of what is being produced.
The latter concerns how goods and services are produced. Process — or organizational —
innovations thus concern how companies organize inter-industry transactions and govern
inter-industry relationships.

14 Based on the global trend towards an intensified use of intangibles, Edquist (2011) shows
that 30 percent of the labour productivity growth of the Swedish business sector between
1995 and 2007 are explained by a strong growth in the intermediate use of intangibles.
OECD (2013c¢) shows that business outlays on intangibles have increased in all OECD
countries since the 1990s, and exceed the investments in physical capital in several
countries.
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enhancing processes have become more widespread. The distinction between
a highly innovative and highly productive manufacturing sector and a laggard
service sector seems to have lost some of'its appeal. Not the least, the intersection
between the manufacturing sector and the service sector constitutes a central
aspect of the current growth process. This has not only stimulated employment
in the latter, but has also intensified the need to properly understand the role of
services in the process of productivity generation and productivity diffusion
(Baumol 2001). From a similar perspective, Bryson and Daniels (2010) argue
that services have become more important intermediates in the production of
manufactured products. The reason is that the ICT revolution has changed
the boundaries 