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Summary

Economic and legal regulation changes in many European housing industries
during the past two decades have had a profound effect on industry structure
and company behaviour. Increased cooperation, longer term project
organizations, new products, developed production methods are example of
changes to meet the criticism of poor quality, high production costs and low
innovativeness that has followed the industry. Timber based structures
designed and produced with an industrialised approach have emerged in the
Swedish market. Companies pursuing the concept often have a wood
mechanical industry production and business logic which may be different
from the traditional housing industry’s logic.

This report presents empirical data from a Ph.D. project aiming at describing
and explaining the strategic development of timber housing companies in
Sweden and Austria. The data are described from a strategic management
perspective where strategy is the resource allocation and organizational set-up
of pursuing a defined product market in the context of a specified industry.
Included are case descriptions on industry and company level. The industry
level includes housing industry conditions for the two countries that have
established the present structure and behaviour of the building process, and
created opportunities and limitations for companies. The company level
presents company strategy in terms of defining and pursuing product markets,
deployment of resources and capabilities, and organizational structure during
the period 1990 to 2006.

The result is a rich description of the structure and development of the
Austrian and Swedish housing industries with emphasis on strategic
opportunities for timber structures. Furthermore, the four case studies
indicate how companies have approached the opportunities in the market by
focusing on prefabrication and standardisation of products and building
capabilities in design and project management.






Sammanfattning

Forandringar av ekonomiska styrmedel och legala regler under de senaste tva
decennierna har haft en paverkan pa husbyggnadsindustrins struktur och
foretags agerande i Sverige. Okat samarbete, mer langsiktiga
projektorganisationer, nya produkter och utvecklade produktionsprocesser ar
nagra exempel pa forandringar som skett for att mota kritiken om industrins
laga kvalitet, hdga produktionskostnader och laga innovationsgrad. En annan
ar utvecklingen av en industrigren kring utvecklandet av industriellt
designade och producerade byggnader med trastomme. Foretag med denna
ansats kommer i stor utstrackning fran den tramekaniska industrin med en
affars- och produktionslogik som till viss del skiljer sig fran den traditionella
husbyggnadsindustrins.

Denna rapport presenterar empiriskt material fran ett doktorandprojekt med
syfte att beskriva och forklara den strategiska utvecklingen av
trabyggnadsforetag i Osterrike och Sverige. Strategisk utveckling och strategi
tar sin utgangspunkt fran industriell ekonomi- och marknadsféringsomradet
dar strategi innebar aktiviteter fér anvandning och organisering av féretagets
resurser for att uppna konkurrenskraft pa en definierad marknad. Rapporten
innehaller beskrivning av forhallanden pa industrinivd och agerande pa
foretagsniva for de tva landerna. Industrinivan utgar fran de
grundforutsattningar inom husbyggnadsindustrin som skapat den befintliga
strukturen och agerande inom byggprocessen och hur dessa forutsattningar
paverkat foretagsstrategier. Foretagsnivan utgors av longitudinella
beskrivningar av foretagens strategi utifran samspelet mellan produkt
marknadsinriktning, resursbas samt organisatoriska struktur mellan aren
1990 och 2006.

Resultatet ar en rik beskrivning av hur husbyggnadsindustriernas struktur och
agerande i Osterrike och Sverige har forandrats med fokus pa mojligheterna
for trabyggande. Vidare ger rapporten en bild av hur foretag ur ett strategiskt
perspektiv har oversatt mojligheterna pad marknaden genom att utveckla
erbjudanden baserade pa prefabricerade element och system och tillhérande
design- och projektledningstjanster.






Table of contents

SUMIMAIY ..ttt et e bbbt e et e e s b et e s s b e e sa b e e e nnb e e e nab e e e nbbeeenneas 3
SAMMANTALINING ... bbb 5
Table OF CONTENTS.....coiiiec bbb 7
I 1o oo [FTox 1 o o TSSO 9
IO 2 - Tox (o | {00 o [T 9
A e o101 PP UPROPRRTP 9
IR 01V =11 T o USRS SPSSTRN 10
1.4 DEIMAICALIONS ....eveeniiiieeiieite ettt ettt ettt e ee et e testees e e steeseeeeseeeeesaeeseenaesneeneas 10

2. The Swedish timber housing iNdUStry and CaSES ..........cccveveerierieereeresieseereseeneeas 13
2.1 The Swedish housing and timber housing INAUSETY ..........ccccooeiiininincieeeeeeee 13
2.1.1 Overview of the Swedish cONStrUCtION INAUSEIY.........ccccoiiiiiiiiieee e 13

2.1.2 Residential housing — development of processes and actors..........cccocevevereveeesieeieereeseennns 18

2.1.3 Wood based research programs aiming at hOUSING .........ccccceverivieniniene e 26

2.1.4 Developments in the timber housing industry — an industrialisation perspective ................ 27

2.0.5 TN SUIMIMATY «.vevie et sttt ettt et e st te e eeeneeaseees e saeestaesteesteaseesmeesreesseenseenseanseensenseenseans 30

2.2 Martinsons AB and Martinsons Byggsystem AB .........cccccooeviiiiiiieie s 31
2.2.1 The development Prior 10 1995 ..o 31

2.2.2 The development between 1996 and 2002...........coueriiiiiiiieiieieeee e 34

2.2.3 The development between 2003 and 2006 ..........ccueruireieiiieiieieeee e 37

2.2.4 Summary of strategic development over the Periods ..........cccceceierininininience e 46

2.3. Moelven Industrier ASA and Moelven ByggsyStem ........cccoccvevieeiienvieviesieenieeneenenens 47
2.3.1 Development Prior t0 1995 .....ociii i 47

2.3.2 The development between 1996 and 2000.........c.coererereierieneeiereee e se e 49

2.3.3 The development between 2001 and 2006...........covererieieririeieeiereee e se e 53
2.3.4. Summary of strategic development over the Periods ... 62

3. The Austrian timber housing iINAUStry and CaSES ..........ccoovreereriierieiesie e 63
3.1 The Austrian housing and timber housing INAUSEIY ..........ccccoviviiiii i, 63
3.1.1 General statistics of the Austrian construction iNAUSEIY ...........ccooveverereveriesie e 63

3.1.2 Residential housing — Processes and ACLOIS........ccieririrerieereriee e 70

3.1.3 Research funding and actors — public and Private............ccoeorereienennenere e 76

3.1.4 Development in the solid wood value chain towards housing ............ccccoevvieneiiinninenn, 78

3.2 Mach Holzbau, Karl Mach Gesellschaft M.b.H. ......cooovioiiiee e 83
3.2.1 The development Prior t0 1993 .........ccvcieiiiiiie e sr e re e enees 83

3.2.2 The development between 1993 and 2000.........c.coeveieieiiiieieeieeieee s 84

3.2.3 The development between 2001 and 2006...........coerveriereririeieeiereee e e 86

3.2.4 Summary of strategic development over the periods.........cccceceveviirievvsinnieeceresere e 91

3.3 Graf HolzteChnik GMBH ..ot 93
3.3.1 The development between 1993 and 2000...........cueriieieiireiieieeee e 94

3.3.2 The development between 2001 and 2006...........cuerveierieiireiieieeee e 96

3.3.3 Summary of strategic development over the Periods ..........cccvoerereiinieieie i 102

4. ENA COMIMENTS.....uiitiiiieiieieite ettt bbbttt bbbt enes 103
I R L] (=] (=10 [o0 = USRS 105
AppendiX 1 — List Of INTEIVIEWEES ........ccveiieeiecieceee e 109






1. Introduction

This study is part of a Ph.D. project at the division of structural engineering —
timber structures at Luled University of Technology. The project aimed at
describing the structure and development of company strategies in the wood
value chain with an economic and organizational perspective. The theoretical
framework took its stance from industrial economics and the strategic
management literature.

From extensive data collection the report presents empirical data from the
Austrian and Swedish timber housing industries. By combining data on
industry level with a longitudinal description of company strategies the result
of the report indicates the strong focus on prefabrication strategies and of
extending construction with design capabilities. Further implications of the
empirical data were analysed and presented in a doctoral thesis at the Lulea
University of Technology (Nord, forthcoming).

1.1. Background

In the beginning of the 1990’s the Swedish housing market was deregulated
and when the National Board of Housing, Building and Planning issued the
revised functional based building regulations in 1995, it was the impetus for
introducing timber structures in the Swedish housing market. Emerging
companies often had a wood mechanical industry background with production
based strategies utilizing the inherent properties of wood into value-added
products. This business logic coupled with the changes in market conditions
resulted in product development of prefabricated components and elements
with a systems view. Industrialised construction as a mean to improve
customer value has grown in interest in the Swedish housing industry. The
concept builds on a system’s perspective on construction and how companies
interact with the external environment over time. This requires companies to
increasingly introduce strategic management besides project and construction
management for sustainable competitiveness. Official and academic reports
and programs have concluded that the housing industry should adopt this
concept and stated that timber structures have an opportunity to lead the
direction. This is somewhat confirmed in that since 1995, the market share of
timber structures in larger housing has gradually grown to an estimated 10-
15%.

Similar trends of deregulation of the housing markets and changes in building
regulations have been observed in other European countries. Increased
prefabrication and standardisation and new organisation processes are but
few examples of changes to improve customer value in the housing industry.
New wood based products and building systems have emerged in different
markets, and Swedish experts and companies have looked with interest on the
development of timber structures in central Europe and especially in the
Austrian and German markets.

1.2 Purpose

The purpose of this report is to describe and present the industry conditions of
the Austrian and Swedish housing industry and explore the strategic
development of timber housing companies.



1.3 Method

Studying the strategic development i.e., the interdependency of external
conditions (industry) and internal content and processes (company) the
research approach has been with a system’s view. The method used was a
multiple case study approach coupled with a literature study of official and
academic reports and studies.

Data on industry level was obtained from extensive literature search and from
interviews with industry experts (appendix 1). Additionally, the pre-
understanding of me as a researcher previously involved in or with direct
access to housing industry and wood mechanical industry studies influenced
the description of the Swedish industry context (Nord, 2005; Brege et al.,
2004; Naringsdepartementet, 2004; CEI-Bois, 2003).

For the company level, semi-structured interviews were conducted with top
management at the four different companies. Top management was chosen
since it was argued that they have the best overview of the development of the
company and of industry development. Questions and discussions on
company level encompassed product market strategy, building and leveraging
of resources and the organizational structure between 1990 to the present. On
industry level discussions included top management’s view of conditions
affecting the decisions at company level.

Table 1: Included companies

Country Company Resources Affiliation
Austria Mach Holzbau Pre-cut and prefabrication of structural Stand alone company
GmbH components.

Technical design

Graf Holztechnik  Pre-cut and prefabrication of components Division in Leyrer-Graf

GmbH and elements. License of jointing GmbH.
technology.
Technical design and project management
Sweden Martinsons Prefabrication of structural components Business unit in
Byggsystem AB  and elements. Martinsons AB
Technical design
Moelven Mass production of modules for Moelven Industrier ASA
Byggsystemer portacabins, temporary buildings and
och Byggmodul housing
AB Design and project management

1.4 Demarcations

The study has a strategic management perspective of the interaction and
interdependency of company strategy development within the context of an
industry as a system. This means that conditions in the overall system (the
industry) affect activities at the internal context (the company) in a synergistic
manner, as well as company strategy to its elements. The external context was
limited to the housing industry within the construction industry, and
especially larger structures (multi-family housing, extensions and commercial
buildings). Basic conditions of the housing industry were limited to
governmental regulations and industry standards affecting the housing
construction process and with the purpose of establishing sets of strategic
industry factors (resources and capabilities) that generated success in the
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industry. The internal context was limited to the content of strategic elements
(product market strategy, resource base and organizational structure) with a
static view of processes i.e., the outcome of decisions rather than the decision
making. Furthermore, the focus was on strategy development and not on the
technical properties of timber components or systems developed by the cases.
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2. The Swedish timber housing industry
and cases

2.1 The Swedish housing and timber housing industry

2.1.1 Overview of the Swedish construction industry

The Swedish construction industry includes those companies and
organizations that plan, produce and hand over construction works defined
and measured as annual construction investments. The investments include
new build and remodelling of real estates (single- and multi-family housing
and commercial and industry facilities) as well as infrastructure projects like
roads and railroads. The annual construction investments in Sweden have
fluctuated over the past fifty years dependent on the general economic
situation in the country, but also from political decisions and policies (figure
1). Since construction works are important for a nation’s social and economic
development state policies such as land use policies, construction regulations,
housing subsidies and other policies have historically played an important role
in the development of construction investments in Sweden.
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Figure 1: Total construction development and by sub-sector, 1950-2007 (billion SEK in 2000 prices),
Sveriges Byggindustrier, 2008

Construction investments grew steadily during the 1950’s and 60’s following
the development of the Swedish economy and political decisions of improving
housing standards. With a bleaker development during the 1970’s and
beginning of the 1980’s investments were constrained but increased in the
latter part of that decade to an all time high in 1990 of 256 billion SEK. During
this period (1950-1990) investments in housing lay between 50-60% of total
investments following the demand for housing and state interventions. Up
until 1992 Sweden had a generous subsidizing made up of governmental loans
for new construction based on production cost rather than market value, as
well as mortgage subsidies for private persons which supported the demand
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for housing. After 1992, subsidizing changed from previously subsidising the
object (the building) to instead focusing on the subject (person). The
combination of lower overall economic development and changes in state
support and taxation of construction works, total construction investments
declined more than 35% between 1990 and 1997. The housing production
declined the most and the share decreased to just over 20% in 1997.

A recovery in the Swedish economy during the past ten years along with state
measures on focused construction areas e.g. to increase the production of
smaller apartments a new scheme was introduced to production of apartments
up to 60 m2, there has been a recovery in construction investments where in
2007 they reached 247 billion SEK (in year 2000 prices).

The development of the construction investments and state measures has also
had an effect on industry structure in general and housing industry in
particular. Since buildings are long-lasting and of one-time nature on a
specific site based on local conditions, the industry structure has seen the
development of geographically as well as operationally specialised companies.
The technical development of production techniques during the 1950’s and
60’s, coupled with political decisions of increased housing (the so called
“miljonprogrammet”) resulted in a differentiation of the industry. A number
of large well-invested developers operating on a national basis (although with
a decentralised organisation) emerged taking on larger projects, along with a
large number of smaller developers and construction firms. When the drop in
demand for housing came in the beginning of the 1990’s the larger companies
diversified their market scope and also increased international presence. They
managed to land project development of larger public projects. Estimations
indicate that among the three largest companies approximately 50% of
turnover came from international markets (de Paula, 2006).

In 1993 the total number of companies in the total construction industry was
19 000 (excluding single-person companies) employing 208 000 persons.
Despite the decline in construction investments the number of companies
have remained fairly constant during the 1990’s, and with an increase since
2004 to 27 000 in 2007. The effect came instead in number of employees
which declined to 170 000 in 1997 but has since then recovered and was in
2007 230 000 in total. The larger companies (>200 employees) responded to
the lower construction rate and the deregulation of the market with changes in
personnel policies. The result was that this group employed 65 000 in 2007
from more than 90 000 in 1993 (figure 2).

14
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Figure 2: Total number of employees in the Swedish construction industry and share among companies
with more than 200 employees 1993-2007. Source: SCB, 2008

The figure indicates the development of specialisation in the industry in total
where the larger companies increasingly move down the value chain towards
real-estate management, property development as well as facility management
and sub-contracting the production. Especially the latter was a move intended
to take a more extensive grip on the life-cycle of a building and a way to obtain
a larger share of the total revenue of a building throughout the life-cycle (de
Paula, 2006). Many of the medium sized private property managers and
contractors were acquired by the larger contractors, as a way to obtain the
lucrative administration of their housing properties (Lutz and Gabrielsson,
2002).

Smaller specialised companies have grown in number during the period
managing this by increasingly operating as sub-suppliers and in the R&R
sector. Also, with increased standard of living tenants demand better service
of the apartment in terms of efficient and intelligent heating, ventilation,
appliances, etc. Of the total construction cost, technical installations presently
make up more than 20% in a residential housing which is a doubling since the
1970’s. This market has been an interesting niche for many smaller
companies. (figure 3).
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Figure 3: Number of companies by category, 1993 and 2007. Source: SCB, 2008
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The low housing production rate in Sweden during most of the 1990’s has
been one reason for the low presence of companies from neighbouring
countries, which was an argument when Sweden became EU member. But
with an improved construction market during the past few years and a
shortage of domestic construction workers, the number of both workers as
well as companies from neighbouring countries has increased. Furthermore,
there has been an increasing share of imported building materials in the
Swedish housing market.

State policies and regulations on residential housing in Sweden

The residential housing development in Sweden during the past century is
very much affected by the industrial revolution and the following urbanisation
in society. People moved from the countryside to cities resulting in demand
for housing. Various governments during the 20t century considered the
construction industry as a regulator of the national economy, by increasing
construction the consumption would increase and thus prosperity
(Byggkommissionen, 2002; Nordstrand, 2000; Cornell, 1979), and saw a need
to influence the rate, number, location quality and price of new housing
production. Residential housing came to be seen as a political instrument for
social sustainability rather than a market driven activity. The
“Bostadspolitiska programmet” from 1947 stipulated that “housing
administration without economic interests should be promoted” thus dictating
which developer and contractor could act in the market. These non-profit
developers were not established and had to be created. The political decision
came the same year (1947) when “Allmannyttan” established local housing
organisations at the communal level. These new actors were the ones that
should develop and administrate the residential housing, and the former
private independent contractors (Byggmastare), which had operated from an
economic interest, were forced to move into contracting to these new clients.

This development towards social politics affecting housing was further
enhanced by the so called “Miljonprogrammet” aiming at 1 million apartments
during 10 years and to “build away” the housing shortage. This required
rational production methods and specialisation of tasks. The former
construction process with local developers producing for own administration
was displaced by a more sequential process. It was further enhanced by the
technical development leading to increased usage of cranes, construction
elevators, machines etc at the construction site. The dominating share of
residential housing was developed by the local housing organisations and
other co-operations (HSB, Riksbyggen etc.). Along with the control of price of
land and regulations of who to be allowed to build the state also intervened in
the construction by subsides. The subsidies were arranged as state loans with
advantageous interest rates and based on total construction costs. To obtain
these loans a project had to follow the standards of housing and was further
affected by the technical standards stipulated in the Building Codes. If
changes were made during the project in terms of choice of material or
different design solutions no subsidies were obtained. The focus came thus to
be on production and not on the administration of the finished building (Lutz
and Gabrielsson, 2002).

Historically, the first national building code came in 1874 stipulating the
responsibility of local townships over the built environment and its planning.
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From that time onwards, different policies and regulations prescribed the
development of the housing industry in terms of where to build, what to build
and more so how to build. As a response to the political and social view of that
time, Byggnadslagen and Byggnadsstadgan came in 1947 and 1949
respectively, building on the notion that everyone should be entitled to a
decent living. By on one hand subsidizing and on the other hand regulating
housing production the government meant to direct the housing industry
towards low cost, standardised housing and qualitative high valued housing.
These rules and regulations were modified and reissued a number of times
with a larger share of details and prescriptions of how to produce cost-efficient
and to meet the criteria for state loans. It was not until 1987 when Boverket
issued Nybyggnadsregler (New Build Rules) that the degree of detail was
somewhat eased. The next step was taken in 1994/95, with the first issue of
the Building Codes of Boverket (BBR), when detailed technical requirements
were substituted by requirements based on function of the end-product. These
function-based regulations were based on the EU Building Product Directive
from 1989 meaning to harmonize the internal market of EU. The purpose of
the regulation is stipulated i.e. the minimum function or property required but
not in detail how to accomplish the function (Hjortsberg and Modig, 1994).
Among other things, it resulted in that wood products as structural members
in buildings larger than two storeys were allowed. Further to the changes in
technical standards of buildings with a functional view, the state also changed
the subsidising of housing applying a market based value of housing instead of
the former production cost based view. Also, revisions and changes of legal
documents regarding land planning and use, PBL (Plan och Bygglagen) is on-
going affecting the supply and demand of buildable land.

Total stock and development of residential housing production

The intervention of the government in the housing industry starting in the
1930’s by introducing subsidies and regulating the technical standard of
housing, the number of and area per capita in Sweden is among the highest in
the world. In total there are 4.4 million housing units and with an average
area of 92 m2 (SCB, 2006). With a population of about nine million there are
about 2 persons per unit, but as the population grows older the demand for
smaller apartments could grow changing that figure slightly.

Multi-family houses dominate with a share of 55% of the total stock following
the high production rates between 1950 and 1975. The total number of
housing units produced during this period makes up about 45% of total stock.

The annual residential housing production was to a high degree affected by
governmental decisions such as the “Miljonprogrammet” starting in 1965 and
the lifting of governmentally subsidized loans in 1992. There were two
extreme situations in the Swedish annual construction rates. Between 1965
and 1975 more than 100 000 units were produced annually (between 5000
and 10 000 units per years were demolished), with more than 70% being
apartments in multi-family buildings. Whereas between 1995 and 2000 saw
an average annual production of about 12 500 units (figure 4).
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Figure 4: Residential housing completions in Sweden, 1965-2007. (Statistics Sweden, 2008)

The changes have had a large impact on the development of the industry
structure as presented above, but also the power relation between different
actors in the construction process. Cooperatives and public housing
authorities were the dominant developers promoting most of housing output,
whereas the larger contractors dominated house-building and until 1992 was
built under the State House Loans system.

The development of the single-family housing production has been different
compared with multi-family. Improved standard of living, economic and
financial incentives owning your house and a saturated multi-family market
changed the situation favouring single-family house production, which took
off in the mid-1970’s and grew its market share of annual production from
about 30% during the 1960’s to more than 70% at the end of 1970’s. Timber
frame houses increased its dominance (>80%), where the competition from
prefabricated concrete housing was constrained by their weight and size
requiring cranes for assembly. (Nord, 2005; Byggkommissionen, 2002;
Gabrielsson and Ringmar, 1970).

These state interventions in residential housing have had an effect on the
climate for technical development and process innovations and subsequently
on strategy deployment of housing producers in Sweden. Before that we need
to take a look at the Swedish construction process and the different actors
involved.

2.1.2 Residential housing — development of processes and
actors

In general, the construction process of residential houses in Sweden was
similar as in most other European countries i.e. an initial design and planing
phase followed by tenders and bids to initiate manufacturing and assembly on
the construction site after which the building was handed over to the
owners/users. What was different was the power between the different actors
and how that power affected the development of the process as well as housing
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industry, and hence how a new actor had to act to enter the industry. Factors
governed by state affecting this power relation have been presented above e.g.
rules, and regulations affecting the introduction of timber structures for larger
buildings, whereas the following are factors within the industry system of
firms.

Actors involved and their responsibilities in residential housing differ between
single-family and multi-family housing production. The single family process
is shorter and with fewer actors involved. The multi family construction
process includes a larger number of actors and is surrounded by a larger
number of legal restrictions and regulations.

In Sweden, the manufactured timber frame housing industry has grown
strong and been an important actor in developing housing for private persons
(TMF, 2006). The traditional process where a land owner contracted a local
developer and carpenter was to a large degree displaced by a process where
either the land owner contacted a housing manufacturer or where the housing
manufacturer already had purchased the property and produced and sold on
speculation. The increased demand for single-family housing during the
1970’s opened the opportunities for direct relation with the customer, where
the manufacturer could optimize the whole process internally. By creating a
variety of house solutions based on prefabricated standardised elements
resulted in rational and efficient production and lower costs. Hence the
production strategy resulted in a change in the contract form moving towards
Design&Build where the consumer had only a restricted choice in adaptations,
both structurally and interior solutions (TMF, 2003). The development in the
single-family housing industry had been to balance efficient production of
standardised products with a process focus on how to adapt to customer
demands. The business strategy of manufacturers resulted in company
specific housing systems with little overlap between systems (Bergstrom,
2004). The result was a construction process of single family houses with a
trend towards B2C (business to consumer) and D&B contracting (figure 5).

Design Tender  Manufacturing and assembly ~ Administration

Planning
' Bid f I

i Architect !

Private person Prefabricated house manufacturer Private person

Figure 5: Single-family housing processes and actors

In multi-family housing production and other larger structures, the
construction process is more complex. The number of actors is higher,
possible co-operations are more, legal regulations are more and intertwined
(Byggindustrierna, 2006; SOU, 2003, Nordstrand, 2000).
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As indicated in the previous sections, multi-family housing production in
Sweden was historically influenced by political and governmental policies and
regulations. The state had financial and economic motives to improve the
housing situation for the population but also used construction activities to
affect the general economic situation in society. Rental apartments owned by
local housing organisations were a specific residential type in Sweden which
has had a major impact on multi-family housing historically. These
organisations (Hyresgastforeningar) have been important clients and actors in
developing the multi-family housing market from a low-rental perspective.
Traditionally, these organisations had their own program and projecting
departments and with large involvement in the construction process to the
finished buildings. After the changes in governmental subsidies and the
following low production rates, to a large extent these actors down-sized their
organisations to basically only have engagement in the program stage. Of the
total of more than 2.4 million units these organisations administrate close to
900 000 units.

A second developer group is the private property managers owning some
650 000 units. The group consists of a large number of small firms (80% less
than 5 employees) and on an individual basis acts more seldom on the market
and when so more with R&R activities (Lutz and Gabrielsson, 2002). Their
competence is mainly in administration and less in construction management
leading to a need of high involvement of external consultants and contractors
in a project.

A third group is tenant-owned co-operations (Bostadsrattsféreningar) owning
about 650 000 units. Members of this group are seldom involved in the
program and projecting stages but mainly administrate a finished building
produced by project developers.

Consultants in Sweden are normally assigned to housing projects early in the
process for investigation works, for program and project document analyses
but also for calculations, control and evaluations. The role of consultants is
more of advising than managing compared with e.g. Austria. Architects are
involved in designing the building, technical engineers of calculating and
dimensioning the building to specific functions, geotechnical engineers of
ground conditions but also engineers for designing water, electricity and
energy systems.

The total number of persons employed in consultant firms in Sweden has
grown from about 30 000 in 1990 to about 35 000 in 2006 with a bottom in
1992 of some 25 000 (STD, 2006). The structure is characterized by a large
number of small firms and a few large. Svensk Teknik och Design (STD)
organises about 2/3 of all employees in 730 firms and their member firms
have a share of turnover of more than 80%. The trend during the past years
was a growing consolidation and internationalisation where the larger
companies acquired the smaller to obtain competence and market shares on a
national level. Examples of large firms are SWECO and AF as multi-
disciplinary, Tyréns in civil engineering, Semcon as industry consultants and
Hifab in project management.

Consultants have increasingly been commissioned by clients in not only
program and design stages of a residential housing project but also for project
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management as the competence of the clients have deteriorated during the
1990's. By increasingly contracting consultants the clients have the possibility
to take a more active role in the construction process, which was further
enhanced by the changes towards a more industrialised construction process
including partnering (Byggkommissionen, 2002).

Contractors are firms assigned by developers to produce and assemble
housing. The competitive scope was historically affected by regulations in land
planning and subsidy schemas of housing in reducing production costs.
Generally there have been two approaches. The first and most used was that of
backward vertical integration into the concentrated building materials
industry, thereby exploiting the rising demand by increasing prices. This
approach resulted in a degree of oligopolistic control of the housing market,
which lately resulted in contractors also appearing as developers. The second
approach was that of subcontracting and exploitation of individual
subcontractors in the production chain. Since housing is a local business, large
national contractors often have a decentralised organisation, where the local
offices have a high degree of autonomy in project management and thus
subcontracting. Formerly, subcontracting was mainly transactional in nature
with little risk sharing, whereas lately increased cooperation in terms of
partnerships, strategic alliances or networking (Sardén, 2005). These types of
relations are sometimes referred to as “partnering”. The combination of these
two approaches together with the changes in market conditions around 1990,
resulted in an industry structure of a few large corporations and a large
number of small local firms. A number of mergers during the past 20 years
have manifested this structure (de Paula, 2006; Byggkommissionen, 2002;
Lutz and Gabrielsson, 2002). Examples of the former group are companies
like Skanska, NCC, Peab and JM accounting for more than 80% of larger
housing projects (more than 100 apartments) (SCB, 2007).

The organisation of these actors depends on the type of project, where in the
process the contracting appears, the number of actors involved and when, and
their individual responsibilities. In the Swedish residential housing a number
of different contracting forms have developed over time becoming industry
standards. General contract and Design and Build have been the two
dominating (Janols, 2005; Byggkommissionen, 2002; Nordstrand, 2000)
with the latter in dominance until 1994 when “own account” increased
(figure 6). The development up till present date has shifted dependent on
housing demand, state interventions and power changes in the industry.
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Figure 6: Purchasing form and type of contract, 1980-2006 (Statistics Sweden, 2008)

As described above the craft-based on-site production that was prevailing up
until the 1950’s, was displaced by increased mechanisation at the production
site and with off-site production of elements during the 1960’s. Increased
demand for housing, technical development of production and construction
methods resulted in a more sequential process with a production efficiency
focus (Apleberger et al., 2007). The focus on rational production of structural
elements created a few large contracting firms with their own closed systems.
These had the possibilities to manage the larger projects from local housing
associations and design and build contract grew in usage as organisational
form. When the market declined during the 1970’s and the demand moved
towards smaller projects, the large scale production facilities could not utilize
their production and process focus on economies of scale (Apleberger et al.,
2007; Bjork et al., 1984). Instead the general contracting forms which were
more adapted to flexibility in design and product adaptations increased. The
result was a higher share of on-site production but still with a fair degree of
off-site element manufacturing where a larger number of actors were involved.

When the housing market was deregulated and the state subsidies were
abolished in the beginning of the 1990’s it resulted in structural changes in
industry and how to organise projects (Byggkommissionen, 2002). The sole
focus on rational production had to be met by processes of integrating
customer demands in an efficient process. The larger contractors moved
towards becoming developers, as well as taking on international projects. The
industry had to rethink its structure and activities on how to improve the cost
to quality ratio and the relation and organisation between actors. Increased
cooperation between actors exemplified by partnering (Sardén, 2005;
Fredriksson, 2003; Black et al., 2000), and the usage of Construction
Management emerged. Moreover, looking at how other industries were
operating the discussion of industrialisation and industrialised construction
took on (Nord, 2005; Naringsdepartementet, 2004). The development led to a
need of rethinking the construction process in general and for residential
projects in particular. Commenced in 2000 a work between state and industry
to make the process more quality and efficiency led has resulted in a stage-
gate model (figure 7).
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Besides these different contracting forms for how to organise a project, there
are other guidelines affecting the construction process. Examples are
“Administrativa foreskrifter” defining conditions around the housing project
e.g. time for tender and bid, production and construction time etc., “Allméanna
bestammelser (AB) regulating the contractual relations between actors e.qg.
ABK96 — Technical consultants, ABT94 — Total contract and ABM92 —
Building material etc. Although not mandatory they are often used to settle
possible disagreements between actors. All in all, the large number of various
regulations, contracts, guidelines and norms has had an effect on actors in the
construction process and are important when establishing a competitive
strategy to enter the industry for a new-comber.

Industrialised construction as solution for efficient residential
production?

A residential house is a complex product where different systems are arranged
to form the final product. By definition a building consists of the foundation,
the structural frame, the outer shell, interior finishing and technical
installation systems. These different systems are made up of various
components and elements, with different degree of prefabrication. Moreover,
with the sequential construction process companies have increasingly
specialised on different stages and systems in the process. By focusing on a
specific stage or production sequence resources can be used more efficiently
and experience can be accumulated in improving the operations further. But
this requires that the end product is defined beforehand, and thus an
industrialised construction process is therefore a matter of coordination and
integration of systems and actors in a rational and efficient way to meet the
demands of the client. Industrialisation is therefore viewed as a way to make
the processes at the production site more effective by using prefabricated
components and elements (Ballard and Howell, 1998).
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The development during the 1960’s had a clear focus on industrial production
to optimize operations at the site. The structural changes in the beginning of
the 1990’s which led to lower construction rates resulted in a view that
companies and the whole industry had to change becoming more customer
oriented (Byggkommissionen, 2002). Industrial and industrialised
construction emerged as ways of defining how the construction process could
be changed becoming efficient. Definitions of what constitutes industrial and
industrialised construction have been proposed e.g. Danielsson and
Wahlstrom (2006):

Industrialised construction is the sum of all processes required to
produce the end-product.

Industrial construction is the production in a closed setting, which
shall be delivered to the construction site for assembly

Apleberger et al., (2007) drawing on the above definition and that of
Byggkostnadsforum defined industrialised construction as:

The construction and planning process follows industrial
principles by using prefabricated components but where the
majority of the operations take place at the construction site.

To categorize the degree of industrialised construction Lessing, Stehn and
Ekholm (2005) proposed a model based on different production philosophies
and concepts resulting in eight areas to consider. The model spanned areas
from technical perspectives to more relational such as customer focus and
long-term relations. Applying the model a company could define the degree of
industrialisation it has obtained and find areas to improve (Lessing et al.,
2005).

Production and building material perspectives on industrialised
construction

An industrial production means a degree of standardisation and often a
modularisation of products and processes in a specific system. Experiences
from learning—by-going and -using are accumulated as inputs for further
product development. In the traditional construction process with temporary
project organisations the design of the building was more or less unique and
the possibility for developing standardised solutions was constrained. In a
more industrialised construction process technical solutions are standardised
and conceptualised to be used for many projects. Developing standardised
products often requires longer series as it carries costs for production
facilities. The degree of standardisation depends on the complexity of the
solution i.e. if it concerns individual components or elements or the whole
system. Individual components and elements are often open in nature i.e. they
can be combined in different ways to reach the required technical conditions
whereas a whole system is often closed and with fewer variations. There is
thus a matter of how flexible a standardised component or system is to be
integrated with other systems and components as well as the overall function
of the building (Apleberger et al., 2007). Dependent on when in the
construction process the manufacturer is able to enter determines the
production strategy. Winch (2003) has argued that there are four different
production strategies applicable dependent on when in the process a supplier
enters: Concept-to-order, Design-to-order, Make-to-order and Make-to-
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forecast. In a traditional construction process the production strategy concept
to order was the prevailing, whereas in a more industrialised construction
process design-to-order or make-to-order are applicable (Gerth, 2008; Winch,
2003).

The development in Sweden of standardised components, elements and
systems was a degree based on choosing a specific material, concrete, steel or
wood products. The choice of using any of the material was often of historical
perspective based on prior decisions. During the Miljonprogrammet the
development of cost effective firm specific standardised elements and systems
emerged. This was the consequence of rational decisions from contracting
firms interpreting the available strategic choices in obtaining advantage and
profitability (Rosenberg, 1994). Concrete augmented its position as the
dominant framing material with a variety of products from on-site framing
production to standardised prefabricated concrete elements.

The dominance of concrete as standardised prefabricated elements was
further enhanced by new technical developments (e.g. cranes) and a shortage
of construction workers (Bjork et al., 1984). New plants for prefabricated
concrete slabs and elements opened and construction workers became
assemblers rather than producers (Cornell, 1979). Contractors developed own
standardised housing systems based on prefabricated elements which were
offered developers resulting in an increase in projects being commissioned as
total contracts. The monopoly among local housing organisations as
developers was matched by the larger contractors’ monopoly in producing
standardised housing with little long-term sustainability perspective
(Byggkommissionen, 2002; Lutz and Gabrielsson, 2002). The power
somewhat moved from developers to contractors during this period, and
development and innovation turned towards product rather then process
(Nordstrand, 2000). Moreover, the development also affected industry
structure towards larger companies as well as usage of concrete as the
dominant structural building material for multi-family  housing
(Byggkommissionen, 2002; Cornell, 1979).

Following introduction of the functionally based Building Code in 1994, the
market opened for timber as framing material. The introduction has been
slow, from reasons coupled to the strong community of practice in the
construction industry, type of relationships between actors in a project,
organizational arrangements within larger organisations but also the project
organisation as such (Byggkommissionen, 2002; Dubois and Gadde, 2002;
Goverse, 1999; Groenewegen et al., 1998). Today a number of companies have
developed standardised timber elements and whole systems under the
production strategies design-to-order or produce-to-order (Winch, 2003).
Estimations indicate that the share of wooden framing in new build residential
housing has grown from zero in 1994 to a present share of 10-15%
(Trabyggnadskansliet, 2007).

Customer perspective of industrialised construction

An industrialised construction process using standardised off-site production
requires a balancing between production efficiency and customer
requirements. A company must therefore consider both aspects to remain
competitive (Lessing, 2006). Dependent on the complexity of the offered
product the possibility to come in late in the construction is constrained since
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it may induce changes in the standardisation leading to increased costs. The
development of partnering in the Swedish construction industry where
different categories of companies operate together to realize a construction
works is a way of developing an industrialised construction process. It
involves trust as a base for cooperation where knowledge and experiences are
distributed between actors. Experiences from prior projects can be reused or
modified for coming projects. This often requires entering the project as early
as possible to be able to introduce any standardised systems in the function of
the building. It is thus of importance that developers have knowledge of these
different systems as well as producer being active in marketing. It is also of
importance how developers contract and organise a construction project. It
has been argued that the present contracting forms discriminate an
industrialised process and e.g. the introduction of LOU in Sweden prohibited
long-term relations like partnering between different actors (Apleberger et al.,
2007; Lutz and Gabrielsson, 2002). Traditionally, the different variations of
general contracts where contractors were assigned to an already defined
construction works constrained the possibilities of optimizing the usage of a
pre-defined standardised building system. The result of this was that system
builders with an industrialised process often aimed for design and build
contracts to optimize their systems (Apleberger et al., 2007; H66k, 2005; Lutz
and Gabrielsson, 2002). This procedure meant that they had the opportunity
to be active before construction documents were handed in to authorities for
approval.

2.1.3 Wood based research programs aiming at housing

Prior to the latest buildings codes issued by Boverket (BBR) in 1994, little
research using wood as framing material in larger buildings was conducted.
The research infrastructure in Sweden at universities and institutes of
conducting research from a wood based perspective was almost non-existing
due to a lack of a viable market. From these conditions not only information
and knowledge about wood products and their properties for construction
purposes was required but also the establishment of the research
infrastructure.

In 1996 after discussions between representatives from the Forest Industry
organisation, research funding organisations (NUTEK) and politicians a first
and major research program aiming at the wood based furniture and housing
industries was launched. The aim was to increase the basic knowledge of using
timber in larger structures through company specific projects. An example of
project was the Cross-Laminated-Timber Consortia (Massivtrakonsortiet)
with representatives from wood mechanical industry, housing contractors and
consultants and universities. The results of the program included initial
development of timber frame systems, technical solutions to issues around
fire, noise reduction and moisture, a number of prototype buildings erected
and handbooks for using timber in larger structures. Moreover, co-operation
between industrial and research actors were initiated, resulting in establishing
centres of expertise in timber frame construction at two universities.

In 2003, the government initiated an investigation aiming at creating a
national strategy to enhance the usage of wood in construction. The result of
the investigation was a focus on establishing wood in housing as a carrier of a
changed construction process with increased cooperation between actors in
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the construction process, higher degree of prefabricated elements, more off-
site production, and improvements in the cost/quality ratio from using wood
products, elements and systems (Naringsdepartementet, 2004). The
investigation worked parallel with another governmental investigation aiming
at improving the quality, competence, competitiveness of the construction
industry by applying a more industrialised view of construction (SOU, 2007).
Put together the two investigations have induced a technological and process
change towards a higher degree of industrialisation in housing construction.
The consequence of these investigations and other studies and reports for
research was a focus on how to change the construction process by applying a
process view of construction and how product and system development would
enhance this change.

2.1.4 Developments in the timber housing industry — an
industrialisation perspective

The definition of the timber housing industry is from a product and framing
perspective and includes actors involved in the production of buildings with a
timber frame.

The development of the timber housing industry in Sweden prior to 1995 was
mainly in single-family housing with an industry structure of small and
medium sized private firms mainly operating on the regional market but with
a few national-based corporations (Naringsdepartementet, 2004; Brege et al.,
2003; VINNOVA, 2001).

Following the revised building codes (BBR) in 1995 (Boverket, 2006) the
usage of timber as framing material in larger buildings was no longer
prohibited inducing activity in promoting wood in multi-storey housing.
Initiatives from independent firms, mainly from the wood products industry
started a process of establishing timber framed multi-storey housing as a
qualitative and cost-effective alternative to the dominant framing design of the
residential housing industry. Initial developments were on the technical
properties of timber components and systems as well as value-adding
production strategies at the wood mechanical industry (Ohman and Enocson,
2002). From a focus on prototypes of individual elements and also systems,
the market and industry have developed and the number of wood frame
systems has grown resulting in a market share of annual multi-family housing
of 10% to 15%.

The development of timber structures has been from both a component and
systems  perspective  following the incorporation of different
components/elements in the construction process system. From a production
method and product perspective there are generally three types of methods for
multi-storey timber frame housing (figure 8): on-site using pre-cut
components, assembly using prefabricated timber elements (Sardén, 2005),
and assembly using prefabricated timber volumes (H60k, 2005). These
methods differ in the degree of prefabrication although all three involves both
off-site and on-site construction works. The development was typically based
on the strength to weight ratio and adaptability of wood products making
them suitable for off-site efficient production for further transportation to the
construction site. Also, the progress has generally been from fairly open
standard components and elements to more closed company specific systems.
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Figure 8: Construction methods in relation to degree of prefabrication (adapted from H66k, 2005)

From an actor perspective, the development of the more advanced production
methods and products differed. Prefabricated timber elements were often
developed by wood mechanical companies moving down the value chain by
adding production and products to their product portfolios. S6dra with its
Sodra Building System is an example of this, where Sédra developed a truss
system offered to contractors (Bengtsson, 2003). Further wood based
products developments included different types of studs and framing
components. Recently the Swedish market has seen the advent of a number of
companies operating from different product and market perspectives.

Derome AB, active in all positions along the solid wood value chain, developed
a light weight framing system based on the product from their single-family
company A-hus. This system has been used in a number of projects initiated
and realised by their own developing and real estate company.

Martinsons Group was involved in the CLT-consortia and inititated
development and later production of this product. By being active in the
gluelam business as well as development and production of timber structured
bridges, the CLT product as wall and flooring elements fitted in the product
portfolio as well as production process.

Prefabricated timber volumes are more advanced products and actors
developing these were more often already involved in the construction process
as contractors or sub-contractors of the framing system. Lindbéacks is the
pioneering company constructing the first multi-storey residential buildings in
1994 using volumes as production method. With a high degree of off-site
production and a short assembly time, Lindbacks have been active in
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developing direct relations with developers and aiming for Design-Build
contracts.

Moelven Byggsystem, Norvag, Flexator and PlussHus are other examples of
companies that were already established in the construction process and
extended their commitments to include prefabricated timber volumes to
developers or general contractors.

For a further description of the development of the prefab volume companies
(TraVolymByggarna) see e.g. (H60k, 2008; H60k, 2005; Bergstrom, 2004)

The development of these methods and products differed not only in the
design of the products but more so on where along the value chain the initial
actor had its dominant position.

In general the integration of wood products producers and timber frame
housing contractors in the construction process are schematically described in
figure 9.

Construction process

. —————

Contractor
Developer
Arch.+Tech (L %+ =\
S " Sub-cdnractor | "Sub L Jntractor |
i - Fourjdation :/,E samameneaicanigg  |nsf Mlation  @pessessessosssscsiocg

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

i - Structure

Prefab timber volumes

Prefab elements manufacturer —
gluelam, cross laminated timber, walls

ﬁ Integrated

Sawmilling industry — Export-oriented large companies as well as regional |::>
oriented small

t t i

Forestry
Private owners as well as integrated products companies

Wood value chain

Figure 9: Wood products actors and integration in the Swedish construction process

Presently, timber housing companies described as either prefab timber
volumes suppliers or prefab elements manufacturers enters the construction
industry in different stages of the construction process. The Prefab volume
manufacturers are to a higher degree entering at an earlier stage directly to a
developer or to architects. The common contractual form is the design & build
contract where they have the responsibility of the process besides foundation.

The prefab elements manufacturer aims at coming in as early as possible but
with their production strategies and standardisation of elements they are
often contracted by a developer or contractor for the structural frame.
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2.1.5 In summary

The development of structure and behaviour of the Swedish housing industry
having an effect on the strategy development of incumbent firms can be
summarised as follows. Until the changes in the building regulation (BBR94)
and subsidising schemas at the beginning of the 1990’s, new housing
production and producers were historically in a privileged, albeit highly
regulated, position. State interventions resulted in that developers could
receive low-interest loans provided that construction was carried out on
publicly-owned land, and according to the local authority’s five-year housing
plan. By adhering to an overall plan of locally-negotiated housing plans, and
ownership of development land by local authorities and the taxation away of
any land speculation profits ensured the state a high degree of control of
housing production and had a profound effect on industry structure and
power distribution between actors in the industry. With the changes in
technical regulations as well as subsidies actors in the housing production
experienced a new competitive landscape with higher focus on customer
value. The market opened for innovative products and production processes
and the organization of projects saw increased cooperation and creation of
alliances, and have resulted in a switch from the former focus on project and
construction management to strategic management of resources to market
opportunities.
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2.2 Martinsons AB and Martinsons Byggsystem AB

Background

Martinsons AB is a private family owned wood products company with a
history going back to the early 20t century. The grandfather of the present
Managing Director (MD) started a home built mobile sawmill in the 1920’s
and, in 1939, after increased demand for sawn timber, he inaugurated a
sawmill in Bygdsiljum on the same site as the present mill. The company has
developed from a pure sawmilling company to becoming a building
components supplier and wood housing company.

The development of the company has according to the MD been successful
thanks to two basic company values or business ideas. The first was a curiosity
in technical development, which has resulted in an interest in engaging and
being involved in various technical and constructional projects, internal as
well as external, resulting in an on-going learning of the personnel and close
involvement from management. The organisational structure has thus been
one with short ways from ideas to implementation. This business idea was
squarely put by the sales manager for solid wood systems: - If you don't wish
to develop you will most likely stop to develop in all aspects -. The second
company value was a strategy of not becoming too dependent on any of the
overall production activities i.e. forestry, saw milling, gluelam production or
solid wood engineering. Combining these two values has taken the company
into one of the most research oriented companies in the Swedish saw milling
industry and a company in the forefront of moving down the solid wood value
chain.

2.2.1 The development prior to 1995

Established in 1939, a gradual development in production volume and market
focus of the sawmilling business, marked the first decades of the company.
The availability and quality of raw material was initially the determinant of
what products to produce and where to find customers. Located in northern
Sweden many competitors produced high quality pine products for the
appearance markets nationally and lately also internationally. With a curiosity
in technical matters and a drive in stretching the limits, Martinsons started to
produce spruce sawn timber along with the traditional pine products. As the
interest for gluelam beams returned to the market after being dormant for a
number of decades, Martinsons saw a possibility to diversify downstream the
value chain. A company, located in Varmland was acquired in the mid-60s.
Unfortunately, the plant burnt down a few years later, but a new production
unit was erected and this time located next to the Bygdsiljum sawmill.

Despite the misfortune with the older plant we had acquired
knowledge of the business that was valuable why the decision to
rebuild the plant was simple. It also gave us good possibilities to
off-set the present spruce sawn timber production and of not being
too dependent on anyone business (Lars Martinson, MD
Martinsons).

The strategy of this time period had a clear volume orientation both for sawn
timber and gluelam. Produce a high quality but standardised product and sell
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it on the international market in large batches using agents. Also on the
Swedish market agents were commonly used.

Back in our minds we had a perspective that the two businesses
should be equally large in terms of volume and turnover. The fact
that there were different requirements in the market for the two
products, and a larger involvement from sales personnel in the
gluelam business only added to our view that by having two
businesses we could even out market changes. (Lars Martinson,
MD Martinsons).

The strategy process in Martinsons had seldom been a structured process with
collection and analysis of sales figures, market intelligence, competitor
benchmarking, but more experience based. The properties of raw material
suited specific market segments and with a controlled production company
development was more based on profitability and a knowledge that the
company was on the right track. Also, according to the MD, running a family
business with loyal, knowledgeable and technically curious personnel, the
daily discussions and meetings had been a kind of substitute for a strategy
process according to school books.

Market segments and customer development

Initially, the local and regional market dominated for Martinsons. Local wood
using companies as well as timber merchants required volumes for their
production and distribution of wooden based products. With increased
production volumes the geographical boundaries widened and the first
international customers came along. The traditional way of doing business
with European markets had been through agents in Sweden as well as in the
receiving country. Martinsons followed the trend and long-term relations were
established, with whom the company made annual contracts of shipping sawn
timber. The reason for using agents and not going direct was according to the
former Sales manager of gluelam related to a lack of market knowledge and
the fact that the profitability over time had been good using this strategy.

For the second business, gluelam beams, the market segmentation and
customer groups were different. The dominant market segment was timber
and builders merchants in Sweden. These acted as middle-men for the end-
using segments timber framed housing, roof trusses etc. Following the market
development of the sawn timber division to international markets, Martinsons
started to expand abroad.

With a focus on technical quality in production and of the product Martinsons
quickly developed a position in the European markets. Dominant geographies
were Germany and Italy. Maintaining this quality image, the Japanese market
opened up at the end of the 1980: s.

The customer relation was on a direct and personal basis. Gluelam being a
value-added product with properties that could be changed and controlled in
the manufacturing process the need to have direct contacts to get the right
specifications was crucial for a long-term successful cooperation. Therefore,
Martinson has had a larger number of salesmen for gluelam than for sawn
timber. The development in customer structure was from standard gluelam
beams sold to builders’ merchants or timber framed housing manufacturers to
increased sales directly to the construction industry utilizing the construction
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expertise and competence of Martinson. There was little over-lapping of the
customer structure between sawn timber and gluelam. The reason was the
complexity of the products, i.e. gluelam needed more technical sales service
compared with sawn timber and thus meets different customer demands.

Product and production development

The dual businesses prospered and in the mid 1980's the second gluelam plant
was erected, following increased demand from the European market and the
German in particular. At the end of the 1980’s the Japanese market opened up
as a response to declining volumes from North America to Japan. The quality
seeking Japanese customers and the distribution system through trading
houses fitted Martinsons’ quality geared operations and traditional market
activities — selling volumes through agents.

Product development was in large based on timber qualities, i.e., pine timber
in Martinsons area had qualities suitable for appearance products such as
windows, staircases, mouldings, frames etc. whereas spruce worked for
gluelam beams. These properties were matched with demands from market
segments rather than specific customers. Selling through agents, little specific
knowledge of end-use specifications sipped through to differentiate
Martinsons’ products from competitors, thus market standard qualities were
produced.

Organisational structure

Top management in this family owned company had always been involved and
present, and the aim was towards optimization of recovery for the dual end-
product groups. Volume of standard products with high technical quality
where spruce was geared towards gluelam and a specific market organisation
was set-up working more directly with customers. The sawn timber business
was closer to the production and sometimes acted more as order receiver than
seller. Even if the gluelam sales organisation had a much more customer
focus, production and technical qualities of the products were key issues for
the organisation. The company culture was that of technological development
and curiosity.

We have always tried to find new ways of producing sawn timber
and further adapted products using established or new
technology. This has probably motivated our personnel to find
solutions to problems on their own. (Lars Martinson, MD
Martinsons).

The owner family made up the management team and was also responsible for
sawmill production together with the market manager and gluelam
department manager along with administration, personnel policy and
financial issues. Furthermore, the sawmill and the gluelam units were headed
by a production manager with operating responsibility of the daily work. Sales
and marketing department was split between sawn timber products and
gluelam with the latter being larger in number of personnel. Sales orders were
planned and executed by the sawmill and with production of both spruce and
pine timber the dependence of raw material supply in terms of type and
quality and the availability of the sawing were the decisive factors.
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Almost all operations at this time were concentrated to the production site in
Bygdsiljum making daily production and sales discussions and decisions
easier but focused on production.

2.2.2 The development between 1996 and 2002

The competition in the market started to become tougher both of sawn timber
and gluelam beams. Gluelam sales to the Japanese market increased but the
margins declined. On the European market additional production capacities
came along in Germany and Austria making these markets even more difficult
for a standardised straight gluelam beam. Increased production of gluelam
also meant that the production and sales of pine sawn timber had to increase
and to be offset on the market.

Strategy — process and content

Martinsons maintained a high-quality production of standard sawn timber
and gluelam beams, and a fairly even split between the two businesses in
terms of turnover. The increased demand for gluelam and the subsequent
growth in production was displacing the even split between the two
businesses. The pine production could not increase further without additional
facilities. Martinsons was looking to add pine volumes. In 1996 Martinsons
acquired Hallnas Sag, a nearby sawmilling company with a value adding pine
production. The result was not only additional volumes but products matching
the own portfolio, and also additional raw material supplies.

Gluelam beams — a way to move further down the value chain?
Martinsons had a good reputation in the market of producing and selling
high-quality products from close to state-of-the-art production units, but still
the margins were declining. The straight gluelam beams were becoming a
commodity product and with a consolidation in the Builders merchant
segment (the most common customer of straight gluelam beams), new and
increasing demands came. Based on changes in the market, the obvious
question for a technology oriented company like Martinson was — where to go
next?

Already in 1995, the company had initiated a number of projects with the
research institute Tratek and its northern location in Skellefted and Martin
Gustavsson project manager. Mr Gustavsson put forward the idea that
gluelam beams could and should be able to use in houses, both single-family
and multi family but also for bridges in higher extent then was presently the
case. Furthermore, the production technique for gluelam could also be
suitable to produce a kind of gluelam board.

This triggered Martinsons and together with Tratek as project leader,
Martinsons and companies like AssiDoman, SCA, Graninge, Norra
Skogsagarna, Skelleftea SnickeriCentral and NCC, they formed the group
MassivTrakonsortiet.

The project run for a couple of years and the result was a manual of how to use
cross laminated timber (CLT) in different larger structures and applications.

For Martinsons this meant increased knowledge of a product similar to the
existing gluelam production and an intensified cooperation with Wallmarks
Sag. The two companies established Svenska Trabroar, and the product was
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made up of gluelam beams from Martinsons and other glued products from
Wallmarks. What was missing was a load-bearing board.

Parallel with biding on different bridge projects, an internal project of
developing a CLT board was conducted. The development of the product was
the result of a dedicated and interested organisation along with support from
management in the company. Also, the sawn timber business showing good
result made product development possible financially.

The joint ownership in Svenska Trabroar further resulted in a closer
cooperation between Martinsons and Wallmarks in other areas. Wallmarks
Sag had an integrated further processing unit with customisation of
construction products, which was in line with where Martinsons were heading
and aiming for. Also, located in the same region, the companies could benefit
from each others raw material supply organisations.

Market segments and customer development

With the acquisition of Hallnds Sag and the closer cooperation with
Wallmarks Sag, the market segmentation changed. As the production and
sales of gluelam beams grew, spruce sawn timber for the open market declined
resulting in that Martinsons left a number of “spruce” markets like Germany,
the Netherlands and instead focused on “pine” markets like Italy, UK and
France. This redirection of market segments also put a focus on changing the
distribution channel. In Sweden almost all contracts with agents were
terminated and the number on the international markets declined. Still, sales
were based on the individual sawmills production and not of the overall
product portfolio. What changed with the acquisition was basically the
volume.

We could actually have three agents supplying the same customer
using three different distribution methods. We had to do
something to become more customer focused (Lars Martinson, MD
Martinsons).

The cooperation with Tratek and within the “Massivtra”-project opened up
new market segments for Martinsons. Bridges made with gluelam beams as
structural members increased the demand of technical knowledge of drawings
and calculations and a need to come closer to the end-consumer — the
contractor and the developer. It meant not only delivering a product but also a
service around the product. For bridges the result was closer relations with
larger contracting firms as well as organisations like Vagverket.

The company Svenska Trabroar had to learn to evaluate and
optimize contracts implement these into production and further to
deliveries. This was new to the company and more so to
Martinsons (Lars Martinson, CEO Martinsons).

The connection with Martinsons and Wallmarks was such that most of raw
material for the bridges were purchased and shipped to the plant for further
manufacturing and assembly but due to the difference in end-products little
market knowledge were transferred.

During this period Martinsons and especially the MD, Lars Martinson, were
involved in larger national research and development programs. Besides
Massivtrakonsortiet Lars Martinson was a member of the branch
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organisation’s promoting campaign of enhancing wood in construction. Being
interested in technical matters and a wish to move further in the value chain
the company was seen by many as one of the companies that should engage in
wood construction of larger buildings. Continuing contacts with research
organisations, technical consultants, developers, contractors in the housing
industry added to the development of establishing the company as a supplier
to the industry more directly.

It was almost expected from people around us that we should
move in that direction. From the different projects that we had
been engaged in we saw that it was possible to develop a product
for the housing industry based on wood. A lot of people were
talking about the need for increased prefabrication and we
wanted to move from only producing standard sawn timber and
standard gluelam beams. Svenska Trabroar had started this in the
bridge segment so why should it not work for buildings. (Lars
Martinson, MD Martinsons)

Besides delivering adapted gluelam beams for bridges, residential and
commercial buildings became increasingly interesting. The technical and
constructive knowledge of configuring gluelam beams for these purposes
among some of the employees were coming through in Swedish market
segments. Often these orders came from Builders Merchants but the company
started more actively looking for and appraising projects. Cooperation with
Tratek enhanced this with developments of different calculation programs and
also on-going tests of technical properties in different constructive
environments.

The contractual arrangement with customers was as sub-supplier of building
elements but during the period the company started to act as sub-supplier of
the whole load-bearing wood structure.

Product and production development

Much emphasis had up till this time been put in the further processing
production. The company had three gluelam units with a good technical
standard. Standard straight beams according to the strict JAS (Japan
Agricultural Standards) for gluelam beams and similar qualities for the
Swedish and European markets, but with increased production capacity in
Europe the margins were declining. Besides increased production capacity,
the traditional rigid quality standard of raw material to lengths and sizes not
exactly fitting the sawn timber or gluelam production was another reason.
Even if Martinsons had their own forestry department with good relations
with suppliers supplying qualities that fit the sawn timber production,
especially the length distribution of timber affected recovery and was even
more prominent in the gluelam production. Although spruce sawn timber
production was geared towards gluelam production there were still quality
deficiencies leading to more handling, lower yield of incoming material and
thus lower margins. Investments were necessary to up-grade the sawn timber
production and the manager of the gluelam department argued for
investments in spruce sawn timber production adding a new wet gluing line
integrated with the sawline. This would make the production more efficient
and the yield higher with less waste. The decision was made to install a new
sawline thus increasing efficiency and recovery but only for sawn timber
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production. The management wanted to keep the same lay-out as before with
sawn timber production separate from the three gluelam units.

During the same time trials of developing a Cross Laminated Timber (CLT)
board had started. At first in small scale for evaluation of technical
specifications and not investing too much, but with good results a fourth
gluelam unit was decided to be erected. This was a clear direction of the
company to move closer to the housing industry and also fitted well with the
development of Svenska Trabroar. The bridge production required a kind of
structural board with load bearing capacity that could work together with
beams and standard sawn timber.

The company was now growing in volume but also in breadth of the product
portfolio. Martinsons could offer high quality appearance pine products with
value adding applications like custom trimming, panels and painted products,
and on the structural side gluelam beams customised for different applications
by the technical staff and shortly also CLT. All this but from three different
sawmills and four gluelam units with little coordination between them.

Organisational structure

The acquisition of Hallnas Sag in 1996 and the joint ownership of Svenska
Trabroar with Wallmarks Sag created a larger organisation but the general
structure remained the same as during the previous period. The new
companies acted independently with own name and responsibility for the
result and the direct authority over production, sales and personnel. Following
increased cooperation with Wallmarks Sag also for sawn timber and raw
material supply, coordination of the various companies started to become
difficult. Even if the product portfolio between the different sawmills and
further processing matched each other it happened that a customer could
receive products from two or even three mills in the group. Also, at the end of
the period the business aiming at the construction side started to take off
which started to affect the organisational set-up within the gluelam
department. There was no clear division of responsibilities for different
products, markets and customers.

Management started to realize that something had to be done but even if the
company saw possibilities in moving towards further down the value chain
towards the housing markets these were still juvenile and the knowledge of
the construction process still lacking.

2.2.3 The development between 2003 and 2006

Martinsons had grown in size from acquisition of Hallnas Sag in 1996 and
from the increased cooperation with Wallmarks Sag. Decision was taken to
up-grade the sawmill in Bygdsiljum with new products coming into the
product portfolio with the CLT as the most innovative. This development
marked a new era in the company history and had a clear effect on the
positioning of the company in the market. The competition on the sawn
timber markets was becoming even more global and in Sweden the interest for
larger timber structures grew. Martinsons was seen as one of the players in
this development.
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Strategy — process and content

The strategy process had still a very operational and volume oriented focus.
How do we supply sawmills with raw material, how can we make production
more effective, where do we place the volumes, dominated the strategic
process of the company. What was new for the company and which had to be
dealt with strategically was the CLT product and possible new markets this
could open up together with the traditional gluelam production.

In 2003 the possibility to acquire Wallmarks Sag along with the remaining
shares in Svenska Trabroar fuelled the need to redefine the strategy and to
rearrange the organisation.

We had already a close cooperation with Wallmarks and when the
company was open for sale and a large competitor showed
interest we had to act quickly. The acquisition of the company, not
only added products to our portfolio but it also added valuable
raw material supplies. The sourcing of raw material had started
to become a critical factor for further development both in terms
of volume but also quality. We had good relations with small
private forest owners in the area but still about 50% is supplied
from larger forest companies which often have their own
sawmilling operations. In the acquisition of Wallmarks Sag
followed long-term relations with raw material suppliers which
made it possible for us to better supply our different production
units. It also put a focus on what should be produced at each
sawmill and how the new larger company should position itself on
the market. (Lars Martinson, MD Martinsons).

With the incorporation of Wallmarks Sag in the present structure the
company now had enough resources to becoming a strong supplier of both
appearance pine products for industrial end-users and structural products for
larger builder merchants, but the coordination was missing. This perspective
resulted in an initiative to both consolidate the different companies into one
unit and to diversify the product and market positioning. The latter was highly
interesting and crucial with the development of the CLT product and the
internal knowledge about structural products and their possible usage in
larger wooden structures. The combination of an efficient and integrated
production of structural products and built up competences in using and
developing wood-based products for larger buildings emerged as the strategic
way forward.

The core of the future strategy was to start with an efficient and qualitative
primary production with a high recovery. The past years had seen availability
of raw material being constrained and thus a notion of long-term
sustainability in production with waste management was established in the
company culture. Furthermore, the production of sawn timber based on raw
material availability and quality should then support the positioning of the
company in present and new market segments. For this to materialize,
management realized the need to move closer to the customers in basically all
segments to be able to establish the exact specifications at the primary and
further processing units. What then became crucial was how to organize the
different units and more so to utilize internal competences as efficient as
possible.

38



Still, the process of formulating a strategy was more of emergent character
according to the MD. “We had people in the organisation with a drive to
move forward and that along with the general attitude to move downstream
based on technological developments resulted in the business strategy of
today”.

Product and production development

In 2005 the new sawline at Bygdsiljum sawmill was inaugurated. It was a 190
million investment resulting in improved possibility to better match market
demands with raw material properties. The investment included a new sorting
and scanning intake, debarking station and a straight high recovery high
speed sawline and a new green sorting station with buffer zones. The
investment was the first to up-grade the primary production better fitting the
further processing and value adding. Similar investments were also decided
for the other two production units with a finalizing date in 2007/08.

To further improve productivity and the further processing, the production at
the different sawmills were divided into different products and product
groups. Bygdsiljum aimed at structural products mainly gluelam for internal
usage, Hallnas to appearance pine products and Kroksjon mainly structural
but also a small production of pine.

To improve efficiency further a single production manager was appointed
along with three unit managers having responsibility for the each units
production planing following sales orders from the two sales units —
Martinsons Tra (sawn timber and standard gluelam, and Martinsons
Byggsystem (adapted gluelam and projects). The transactions are priced
internally.

Formerly, spruce lamellas for gluelam beams were produced both at
Bygdsiljum and Kroksjon with the consequence that the quality differed and
the resulting higher share of waste. The investment at the Bygdsiljum sawmill
resulted in a higher productivity and a possibility to integrate gluelam
production. From 2005 and onwards all lamellas should be produced here,
and the same for the CLT boards. From a raw material perspective, CLT with a
cross lamination technique evening out strength defects in the individual
lamellas, could use a wider quality mix compared with pure gluelam beams —
thus a building block in the recovery strategy of the company. Consequence
products from the production of gluelam lamellas and appearance pine end-
products could be used for the middle layers in the board. Having the basic
CLT product, the next step was to find the appropriate further adapted
products that would benefit the positioning of the company in developing the
constructional market segments.

The involvement in the programme “Massivtrakonsortiet” had among other
things resulted in knowledge of properties of the product and how the
integration of gluelam beams and standard sawn timber could create a
wooden structural system meeting the technical strength and sound insulation
requirements in the residential housing market. What also influenced the
development towards a building system was the continuing cooperation with a
few of the companies from Massivtrakonsortiet. This cooperation was headed
by IUC Vasterbotten and Martinsons learnt more about process flow and
production management for structural elements. The combination of these
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two factors resulted in developments of a semi-closed box element built up
with an upper CLT board flange and of
gluelam beams as webs jointed with HF-
cured glue on the lower side, and of wall
elements using CLT boards which
together is part of the framing system.

The development of these products or
elements had been tested in smaller
experimental projects to meet standard
requirements but it was not until
Martinsons won the competition of
supplying the building structure in
Sundsvall that the framing system and

corresponding logistics were tested in
Examples of walls using CLT boards practice.

The realization of this project meant not only that the product was tested in
practice but more so that additional services had to come with it.

We could not only supply the framing system as such but had to
get involved in the initial planning of the project to optimize the
final system to the projects conditions, it had to be integrated with
interior solutions, water, ventilation i.e., all other contracts. All
this had to be taken back to the production of both primary
products but more so CLT and elements production. To do that the
organisational set-up had to be changed, the same with what was
happening for standard sawn timber. (Orjan Kallin, MD
Martinsons Byggsystem).

The production of CLT was the fourth further processing unit in Bygdsiljum
(the three others are gluelam beams). It was an integrated unit with
production of standard CLT boards, a line for the semi-closed box elements
and a number of shorter lines for additional elements like balconies. The wall
element production was situated in Kroksjon due to lack of space in
Bygdsiljum. The annual production was about 60 000 m2 of boards with an
average thickness of 10 cm.

The experience and evaluation from construction projects and how the
construction process with all different actors and contracting forms work, the
company saw a need to develop the framing system further. The structural
frame system of Martinsons consisted of customized trusses, wall and roof
elements using CLT and/or gluelam beams. The trusses could be designed for
different spans (up to 12 m) and have integrated installations. Wall elements
were also in CLT and differs in dimensions dependent on location in the
building (stabilising, inner or outer walls) and could be delivered with
installation. Being element-based the system had a fairly high flexibility in
design options.

To be able to deliver a high quality product to the end-user (the developer)
and at the same time optimize the internal processes, Martinsons realized that
they needed to engage more in the assembly on-site.

If we can offer a standardised assembly system including lifting
devises, weather protection, electricity connections and a
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structured way of assembling the elements of the framing
structure, then we are on the way to offer a complete building
system. Once this system is developed wooden frame buildings can
be erected in a qualitative manner (Orjan Kallin, MD Martinsons

Byggsystem).
This development was not taking place within the Martinsons premises but

realised through a joint venture company with engineering companies in the
region (was about to start during this study).

Market segment and customer development

Additional volumes and customer relations came with the acquisition of
Wallmarks Sag. The segmentation was fairly similar to that of Martinsons and
sometimes also with an overlap of customers. Initially, the sales and
marketing operations were conducted independent of each other but
ultimately the management team of Martinsons realized that there was a sub-
optimization of sales resources, distribution and production. This was
especially prominent in the Builder merchant’s market where a consolidation
was on-going resulting in more centralised purchasing and a need for
suppliers to deliver larger volumes and to have a wider product range to
choose from. In 2004 it was decided to merge and centralise the sales
activities into one organisation — Martinsons Tra AB. This was the first step in
establishing Martinsons as a trade name and to obtain a clearer line of
authority between sales and production. What followed was a close evaluation
of all markets and customers to fit into a desired market position for the
company. Prioritized markets and customer groups were still Builders
merchants in Scandinavia and in larger wood consuming countries like UK
and the Mediterranean countries but also appearance industrial end-use
segments like windows, staircases, mouldings etc. The aim was to develop
closer relation with larger customers directly but when the volume demand
was smaller or the number of customers was large maintaining agent contacts.
A sales office in Norway was established serving the Norwegian markets.

The development on the structural side continued towards standardisation of
the gluelam beams market both in Europe and more so in Japan. The demand
for technical assistance of a straight beam declined thus making sales
activities more similar to that of sawn timber. The engagement in housing
projects and demand on technical and project competences were reasons to
move sales of standard straight gluelam beams mainly to Builders Merchants
to the sales company Martinsons Tra.

This move released personnel and competences that could engage full time in
developing the Swedish gluelam markets and more so individual construction
projects, which had emerged as an obvious future focus of the company. A
second division or sales company was established made up of personnel with
competences of drawing, calculating, appraising and managing wooden
framed construction projects. The Swedish gluelam market had been fairly
dormant and based on volume static at around 30-40 000 m3/year, but with
increased promotion on using wood the company saw possibilities in
developing this further and mainly of adapted beams.

41



. !
Industrial end-users '

Distribution segments ! :r ______________ :
|
F Sawntimber | = Export50% = ot-q-----mmmmmmmmmmmeen H E i
0 Production t ! Private \
___________ H |
R Wallmarks Agents ! I persons
E 95000 m3 - domestic ' Fommmmmmmmm e H '
sawn timber. ' ' H . H H H
S —'\ —>» Martinson 1 -export H —p: Industrial end- ' \
h H |
T Héllnas TraAB [ ! ! users - ! |
—|/ 55000 m3 Sales ! —> e | 1 i
Office iativiniatuine iRt ! '
Bygdsiljum Domestic 50% | ‘: Builders ' | Real estate
190 000 m3 g ». merchants > H
vy ' ' i developers |
.............. 1 |
H i
[t 1 1
1 H 1 1 1
> Retailers : : :
L 1 1 ]
Gluelam , i Construction !
7| s ogsysen ! companies |
65000 m3 > ByggASés'em o p :
o H
|
Sales Office E |
H |
Solidwood ™ |  mTTmommmmmmeees
- Floor joists
p| systems
- Wall systems
- Roof systems

Figure 10: Solid wood value chain of Martinson as of 2006

Martinsons Byggsystem differentiated the Swedish market and customer
groups based on type of products supplied and degree if required engagement
(figure 10).

A large number of small projects were direct orders from private persons and
smaller builders requiring simple wooden frame structure. Martinsons then
offered technical documentation and the product/element/structure delivered
on time.

Larger projects both residential and commercial buildings came
predominantly from facility management developers (owning and
administrating the final building) and also larger contracting firms, where
Martinsons acted as contractor of the structural frame excluding interior
finishing. Another possibility was to act as sub-contractor supplying a
prefabricated building system as components and elements to the framing
contractor. For these projects it was necessary for Martinsons to come in as
early as possible in the process to be able to optimize the structure to the
properties of the elements and in corporation with other sub-contractors.
These projects came from direct contacts and with the developer or contractor
and sometimes from open appraisals mainly from local and regional
organisations. These latter organisations had to follow the Law of Open
Contracting (Lagen om Offentlig Upphandling) often resulting in new project
constellations.

A third focus area for Martinsons Byggsystem was the establishment of
relations with a few regional contractors with which the standardised
assembly system could be developed. This was in its initial phase but when
created the aim is to deliver this to developers on a national basis.
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Table 2: Product market segmentation and offerings from Martinsons Byggsystem to different customer
groups (The darker the more common)

Product Additional offerings to product Small builders | Large builders | Developers
Elements | Direct orders, technical drawings
and calculations

Framing Project appraisals, drawings,

system project management, integration
of different elements

Building Project appraisals, drawings,

system project management, integration
of different elements, assembly

Organisational structure

The divisionalized organisation at the beginning of the period with three
separate production units with individual sales functions hampered synergies
according to the managing director. The development in the company with
increased production volumes, a wider product portfolio, new market
segments with requirements different from purely technical wood properties,
and the dispersed production units, the management saw a need of
reorganising the company. Together with top management an external
organisation evaluated and presented a new organisational structure. The
basis for the restructuring was to achieve a straighter line of authority based
on market demands but to maintain the traditional view of having two fairly
even businesses.

The result was a functional organisation with three sales offices — Martinsons
Tra AB, Martinsons Byggsystem AB and Martinsons Tre AS, and one
production company with three primary producing units and four further
processing units (figure 11). Besides these companies Svenska Trabroar AB
acted as previously. Administration, financial and personnel services were
centralised.

Martinsons Group AB

v v v
Martinsons Trabroar AB Martinsons Sag AB Martinsons Tre AS

Kroksjon P Bygdsiljum Sag

v
Hallnés i Limtra 1

Limtra 2

Limtra 3

Limtrad 4 -
Massivtra

A 4 A 4

Martinsons Tra AB Martinsons
Byggsystem AB

Figure 11: Organisation of Martinsons Group AB, 2007
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Martinsons Tra AB had responsibility of sales and marketing of sawn timber
and standard straight gluelam beams and to maintain and develop customer
relations and market segment development. Deliveries and additional services
to the customer were steered from here. There were approximately 18 persons
in the office.

Martinsons Tre AS was the office on the Norwegian market with similar
responsibilities as Martinsons Tra AB.

Martinsons Byggsystem AB had responsibility of sales and marketing of
adapted gluelam beams and of construction projects — small and large. The
focus was to develop and market the framing and assembly system mainly on
the Scandinavian markets. In total 18 persons divided fairly evenly between
gluelam and CLT products. Competences in the group consisted of technical
engineers, architectural design and project management.

Martinsons Sag AB was headed by a production manager and one unit
manager for each location responsible for planning and execution of orders
coming from the sales offices. Also in this organisation was a procurement
manager acting as the link between production and the forestry operations
company.

Based on present market segmentation and customers, an annual budget from
the sales offices should guide the planing at the production units. This budget
was then up-dated on a quarterly and monthly basis.

The centralisation of sales activities also affected product and process
development. The larger number of sales persons and a more focused market
orientation created an environment where new products and sales concepts
were more easily integrated in production. Changes came more often from
market and customer demands than was previously the case according to the
managing director. The integration in production was also coordinated by a
person responsible for product and production development within
Martinsons Sag AB.

Customer integration was very much the case for Martinsons Byggsystem.
With a critical mass of employees operating with similar activities ideas and
developments could be discussed and implemented quicker. The experience of
having engaged in projects related to wooden structures in general and
national promotion programs aiming at enhancing the usage of wood were
seen by the company as a competitive advantage to competitors. The aim was
to commercialise all this experience beneficial for the future development of
the company.

We have a long experience in working in this arena and the trade
mark Martinsons was in Sweden becoming synonymous with
advanced timber structures. But still Martinsons was a wood
mechanical company with an efficient sawn timber production
and to be able to offer and deliver a construction project profitably
we had to become even more efficient in our sales organisation
and to integrate that even further in the base production. We at
Martinsons Byggsystem have gotten the opportunity from the
owners to work and develop fairly independent but it also meant
that we sometimes were alone. In order no to becoming stuck we
saw a need to have a steering group attached to the management

44



of Byggsystem. The role of this group was to act as a board of
directors i.e., where are we heading, how should this happen,
what resources are required, how does it support the overall
strategy of the company, but also to find and incorporate new
ideas and impulses in the development. This was very much
necessary since the construction process was much different from
producing and selling sawn timber on the open market. (Orjan
Kallin, Manager Martinsons Byggsystem).
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2.2.4 Summary of strategic development over the periods

Dimensions

1990-1995

1996-2002

2003-2006

Critical external
factors affecting
business
strategy

Price pressure on sawn
timber

Increased production
capacity in Sweden
Growing interest from the
Japanese timber markets of
Swedish timber

Increased production
capacity on a global level
affecting raw mtrl availability
Change in building codes in
Sweden — research
programs initiated.
Competition in the Japanese
market.

Raw material availability
Consolidation of distribution
segments.

Interest for larger timber
structures in Sweden.
Industry wide wood
construction strategy
presented and implemented.

Strategic focus

Volume oriented focus from
technology driven
development aiming at even
split between sawn and
adapted timber products to
long-term ind. End-use
customers.

Similar as former but with
slightly increased focus on
construction related
segments but still from a
technologically driven
viewpoint.

Sawn and adapted timber
products with a value chain
focus. Value-driven with a
high degree of technological
base.

Product strategy

Standardised sawn timber
and gluelam beams
production based on
production efficiency.

Sawn and further adapted
timber, standard and
adapted gluelam beams and
wooden bridges, all with
technologically driven
development.

Sawn and further adapted
timber, standard and adapted
gluelam beams, timber
bridges and lately timber
framing system, with the latter
two market driven.

Market strategy

Predominantly the Nordic
countries (50% Sverige, 20%
Norden, 30% 6vriga Europa)
but more international for
gluelam beams. Long-term
contracts with industrial end-
users as well as distribution
segments.

Europe but with Nordic focus
to industrial end-users and
distribution segments.
Construction related
segments with contacts with
contractors.

Dual market strategy based
on degree of standardisation
of products. Construction
related products aimed at
direct relation with local and
regional contractors.

Resource
management

Investment in and
development of gluelam
beam production from a
customer perspective.

Further development of
gluelam.

Participation in regional and
national research programs
towards construction related
industries.

Product development of CLT.

Investments in sawmilling
equipment.

Start of CLT production.
Reorganisation enhancing
focus on project products.
Hiring timber construction
competent personnel.

Organisational

Centralised organisation split

Centralised organisation split

Corporation with divisions of

structure into product groups (sawn into production units (sawn primary production (standard
timber and gluelam). timber and gluelam). products) and projects
Acquired mills operating (construction related
independently. products).
Little cooperation between Integration in production only.
units and product groups.
Change in Increased presence on the Increase production of all Division of production and

strategic focus
during period

European markets both of
sawn and gluelam beams.
Further productivity
development of gluelam
production.

products.

Focus along and further
down value chain — timber
bridges and CLT but from a
research and experimental
basis.

market focus in standard and
project products.
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2.3. Moelven Industrier ASA and Moelven Byggsystem

Moelven Industrier ASA is a Norwegian forest products company operating in
the wood-based products markets. Moelven has a history going back to 1899
when Moelven Brug AS was established producing wooden wheels for wagons.
The company has since then developed to becoming a full supplier of wood
based products with integrated production units along the wooden value chain
from forests to residential buildings, and with a focus on the Scandinavian
markets. Engagements in the wood construction industry are both from an
advanced production of gluelam beams and from industrialised production of
modules for the commercial and residential markets. The ownership structure
has changed over the years with both national and international owners.

2.3.1 Development prior to 1995

Ownership and business changes

Moelven was initially engaged in the secondary production business of the
solid wood value chain, with production of gluelam beams from the 1960’s as
well as mobile and portable cabins for the commercial buildings market.
During the 1970’s Moelven integrated backwards by establishing production
facilities for building components in Norway. The dominant market of this
time was the growing oil industry in Norway demanding standardised
modules for e.g. oil rigs. To diversify market presence Moelven entered the
Swedish market in 1982 when Toreboda Limtrd AB was acquired. With
production in Norway and Sweden Moelven became one of the largest gluelam
producers in Europe. The company integrated further backwards to secure
supply of wood based products by establishing a green-filed sawmill close to
headquarters. This was the start of further engagement in the sawmilling
business and with production facilities in the Swedish market, which
continued as Dalatra AB was acquired in 1985. The same year Moelven
purchased the Danish LNJ Limtra further adding volumes and market
presence on the gluelam business.

The late 1980’s marked a significant change in business focus of the company.
The product and market development of the company was very much affected
by the general construction development in Norway and specifically the
development of the oil industry. At the end of the 1980’s there was a dramatic
decline in that industry resulting in lower demand for modules. The
development was so severe that Moelven decided to sell its mechanical
division (fork lifts, trucks, dumpers, etc.) and the residential housing
production. The latter came just after the over-taking of the Swedish prefab
housing manufacturer Norema in 1989. Of different reasons, the selling of the
construction business never realized, and it remained in the company. The
economic situation due to this almost resulted in bankruptcy of the company.

In 1990/91 the Norwegian Kreditbanken came in as majority owner and
initiated a restructuring of Moelven. The group of owners, many with a wood
mechanical background, initiated a change in business focus towards forestry
and sawmilling production. The aim was to establish Moelven as a major sawn
timber producer with further processing of gluelam beams (Annual Reports
Moelven 1995-2000).
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Wood mechanical markets grew in importance

The market focus of the company was at this time aimed at industrial end-
users of wood based interior and construction solutions such as doors,
windows and staircases but dominantly the timber and builder merchants.
Especially the latter industry grew in importance, due to the wide range of
products demanded, fitting well with the production of sawmills. The
Norwegian sawmilling division focused almost exclusively on this segment
whereas the Swedish production also had a large export share to European
markets. The focus of the value adding production of gluelam beams also
included the Builder Merchant’s segment but also increasingly important was
advanced construction structures.

The engagement in the gluelam markets was both for standard and adapted
beams, with the latter being manifested in structures like the Gardemoen
Airport, Lillehammer Olympic Arena and a number of bridges in Norway.
Predominantly the Scandinavian markets but also to some extent the
European and the Japanese.

Moelven maintained a presence in the construction markets through its
production of modules for the commercial housing markets but also interior
wall system solutions. The customer groups for these products were larger
contractors but also construction site companies leasing site materials. “We
had little internal coordination between our construction related companies
and units, which was most likely a result of a corporate policy of
decentralising authority and responsibility to lower levels” (Reidar Mo, MD
Moelven Byggsystem).

Value added product and production development

The Norwegian sawmills had a standardised production philosophy much
stemming from market demands, where Builders’ Merchants took a fairly
wide specification fitting nicely into a sawmill’s production. There was thus
little need for further processing and instead product development focus lay
on technical issues and how to design the layout of the mill to increase
productivity.

The gluelam division produced standard straight beams for the construction
industry often via Builders Merchants. The development was to optimize the
procurement of raw material to fit the production and then to optimize
productivity through technical development and layout design. The second
line of business was the advanced glued products, where Moelven is one of the
few producing and supplying curved beams. This product had a high technical
content, requiring extensive knowledge both in the initial phase of drawing
and calculating technical requirements, and also production facilities being
able to produce the products. Both the Swedish and the Norwegian units
developed these competencies by engaging in projects in close cooperation
with architects and contractors.

For the units in the division Byggsystem, the product development was much
affected by the historical engagement of the company i.e. mobile or temporary
buildings and under an industrialised production concept. The requirements
from the market resulted in a focus on production and distribution of the
modules, rather than complexity and value-adding features.
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A decentralised organisation with autonomous units

The organisational structure of Moelven had a decentralised focus, coming
from the concept of delegating authority to where the customers were. This led
to a structure with a large number of companies having responsibilities
including procurement, production, sales and to large extent also
administrative issues, like personnel and finances, within a centrally
established strategic framework. According to Reidar Mo (MD Moelven
Byggsystem) the individual companies became thus very competent in their
businesses but the organisation as a whole lacked cooperation e.g. little
integration between the gluelam organisation and the units for production of
modules.

Following the severe economic situation in the beginning of the 1990’s and
with a new owner constellation, the focus on sawn timber production became
apparent also in the organisational structure. The aim was to establish
Moelven as a supplier of sawn timber along with further processed products
like gluelam beams on the Scandinavian markets. The different sawn timber
production units were organised in a timber division but with a decentralised
authority. The gluelam production became a separate division whereas the
units producing commercial modules and interior wall solutions acted as
stand-alone companies. The overall strategic direction of Moelven was
coordinated by a small management team. As mentioned the main focus in the
beginning of the 1990’s was towards the primary production business of the
solid wood value chain.

2.3.2 The development between 1996 and 2000

Moelven as a consolidator of the wood mechanical industry

The second half of the 1990’s marked a stronger focus on the wood mechanical
business. “The owners and top management saw a possibility of becoming an
important player in this business on the Scandinavian markets, and to act as
a consolidator of the industry structure” (Reidar Mo, MD Moelven
Byggsystem). During the period a number of mergers and acquisitions took
place most of them on the Swedish arena.

The development on the gluelam market further established Moelven as a
dominant player with increasingly dominance on the Scandinavian markets.
The down-turn on the German construction market put a further focus on
Scandinavia.

For the construction related units, interior wall solutions and modules for
portable cabins maintained a dominance on the Norwegian market and with
the acquisition of the Swedish production unit from West-Wood marked a
stepping stone of becoming a supplier on the Swedish market as well.

A growth strategy through acquisitions

The strategic focus of Moelven Industrier developed during the period from
being a strong player on the Scandinavian market to becoming an important
actor on the European wood-based products arena (Annual Report Moelven,
1999). The business priorities were continually along the value chain thus both
standard sawn timber products and project based products for the wood based
construction industry.
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The strategy process of the company was that of interpreting the market
conditions in relation to raw material availability. The decentralised
organisational structure gave that each of the large number of daughter
companies interpreted and developed the markets differently under the
overall strategy of the company. With a volume focused strategy growth was to
come both organically through investments in up-grading production
facilities, and acquisitions. Aiming at the Scandinavian markets Moelven
aimed for a higher presence on the Swedish market. The Swedish West-wood
group was acquired in 1997/98, which included a housing production unit.
The production facilities were located in the same area as the present mills
thus utilizing the same raw material basin. To further strengthen its position
on the market and to secure raw material supply, Moelven acquired the wood
mechanical divisions from Forestia as of 1/1 2000.

Besides the gluelam units, the construction related businesses had operated
fairly independent. In 1995 it was decided to organise these units into one
division with the aim of increasing cooperation and coordination (Annual
Report Moelven, 1996). The strategy of this division remained the same i.e.
simple modules produced efficiently for the construction and oil industry.

We experienced fairly severe market conditions in our prioritised
markets, which resulted in decisions to diversify our offering. We
were aware of that both in Norway and Sweden the timber
framed housing markets had opened up due to changes in building
regulations and that our concept of prefabricated standardised
products could fit the customer focus with lower cost. We therefore
looked for possible acquisition candidates and later acquired
West-wood group which had products aiming at this market
(Reidar Mo, MD Moelven Byggsystem).

Moelven started to look for further acquisitions being able to enter this market
in Norway but more so in Sweden. Analysis and appraisals resulted in the
acquisition of Sandsjofors in 2001 (Annual Report, 2001).

Entering the Swedish housing market

The Scandinavian markets remained in focus for the sawn timber division but
with increased diversification into other European markets. Builders
Merchants taking on a wide specification of sawn timber and of further
processed products from the, in 1999, established Moelven Wood division was
the number one market segment. Other structural related customer segments
like planing mills and building material producers were prioritized but also
industrial end-users segments like window, door, and flooring manufacturers.
Moelven Timber distributing sawn timber pursued the small and medium
sized industrial end-users, which in terms of total number dominated the
markets. This market and customer condition strengthened the belief in
having a decentralised organisation. Distributing to the increasingly
consolidating Builder Merchants and the coming DIY chains, Moelven had
established Moelven Wood organising further processing units. Moelven
Wood had a slightly more centralised production and market organisation and
was able to coordinate production and distribution from the individual units.

Moelven Byggsystem (Moelven Byggindustrier at this time) including
Bygginredningar (flexible wall solutions) and Byggmodul had a project focus
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to individual construction projects and industries. Dominant customer groups
were housing contractors, leasing companies of portable cabins (stationary
and mobile) for the construction sites.

At this time the majority of our contracts were acquired on the
open market following appraisals even if we (Moelven
Byggmodul) had established long-term relations with a number of
larger customers (Lars Atterfors, MD Moelven Byggmodul).

The size and long-term presence had built a dominant position in the market
with a low-cost strategy stemming from production efficiency of standardised
products. The market for Moelven products’ followed closely the development
of the general construction activities at large and despite the well-established
customer relations the economic development of Moelven Byggindustrier
during the period was declining. Around 1999/2000, Moelven decided to
diversify into residential housing production on the Norwegian and Swedish
markets but still with a business to business concept. That is, the company
aimed for direct relations and total project contracts with larger residential
housing developers and not with private persons on the single family housing
market. The aim was to engage early in the program phase introducing a
modularised concept of housing. This was seen as crucial since both timber
structures and industrially produced modules were new to actors in the
residential housing market. The market scanning and segment development
were conducted individually by the different units having own sales
organisation.

Focus on industrialised production

Moelven Timber and Moelven Wood delivered standard as well as further
adapted sawn timber to intermediate customers in the solid wood value chain.
The product strategy remained the same as during the former period thus
aiming at optimizing raw material utilization meeting customer specifications
with an efficient production. Volume was still core for the company but based
on individual sawmills. Most of the Swedish sawmills maintained a dual
production (spruce and pine) whereas the Norwegian only produced spruce
sawn timber, following the raw material distribution from the forests (Annual
Report Moelven, 1999). As the market conditions for standard sawn timber
came under pressure in many markets, a need and a possibility for further
adapted grew. The combination of these conditions resulted in investments in
up-grading production and to install or acquire planing facilities. The
acquisitions of the Swedish Notnds AB and Westwood group were both aiming
at increasing volume and to obtain further processing possibilities (Annual
Report 1999). This development was further confirmed with the acquisition of
Forestia. It also resulted in divestment of operations with low performance
mainly due to bad raw material localisation. Following these structural
changes total production grew from about 600 000 m3/year to more than to
1.6 million at the end of the period. Of this volume approximately 1/3 was
further adapted internally by Moelven Wood or Moelven Limtra.

Due to market changes for gluelam beams, especially on the German market
but also increased competition on the Japanese, Moelven Limtra changed its
market and product focus towards more advanced products. Moelven had for
long been able to produce curved beams for bridges and larger structures, and
this competence was further enhanced with new equipment and competent
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personnel. The product development capability was in standardising
production of standard beams but more so in developing new and improved
joints for load-bearing structures. This latter development was possible thanks
to close cooperation with end-customers and with regulating authorities.

By incorporating the different construction related units into one group,
Moelven Byggindustrier (later changed to Moelven Byggsystem) in 1994/95,
put a focus on developing the production further. The units in Norway
continually up-graded towards standard industrially produced portable cabins
for the construction market, mainly Norway. With the acquisition of
Westwood in 1997/98 a production unit in Saffle serving the Swedish market
further established Moelven as a dominant actor in this market but also
extended it to modular buildings. The different production units maintained
their individual product portfolio with little production integration despite the
fact that all where based on an industrialised production of modules.

A diversified corporation with a project based housing division

The company culture in Moelven had for long been towards delegating
responsibility to functional levels closer to the market i.e. the individual
sawmills had full responsibility for procurement, production, sales and
distribution as well as personnel and product development. Following the
strategic change of focusing more on the primary and further processing sawn
timber production in order to becoming an actor on the European market, the
company grew organically and with acquisitions during the period.

The corporate management after 1990 had a much more
sawmilling focus then was the earlier case. Moelven should
become a major player on the Scandinavian markets in all its
areas and to realise this we needed to grow in Sweden. To
establish a clearer structure sawmills and further processing units
were organised in Moelven Timber. The gluelam units in Norway,
Sweden and lately also Denmark became one group. The
remaining units operating more directly towards and within the
construction industry formed Moelven Byggindustrier. This latter
group had a disparate product portfolio with little synergies in
terms of market segments or customers. (Reidar Mo, MD Moelven
Byggsystem)

The sawn timber production had grown from 600 000 m3 in 1996 to more
than 1.6 million m3 in 2000. Also further processing had increased and to
maintain a market focus two separate divisions were established in 1999 —
Moelven Timber and Moelven Wood. The division came as a response to
market and customer demands according to the managing director Reidar Mo.
Larger customers like the Builders Merchants required a more centralised
steering of production and deliveries, which the former organisation could not
supply efficiently.

A similar development followed for Moelven Limtra. Fiercer market
competition required a unified steering with a closer cooperation in
production and distribution of the individual units (Annual Report Moelven,
1998). Product and production development remained at the individual units
but cooperation to supply specific products on the Scandinavian housing
market increased.
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Moelven Byggindustrier restructured during the period by divesting
operations not in the core business of Moelven. The engineering and technical
productions were sold off, and the strategic and organisational focus became
that of standardised production of modules for the Scandinavian construction
industries. The units operated independent of each other but with the
acquisitions of the module production from Westwood in 1998 the division
management saw a need to diversify into residential production as well to off-
set market fluctuations and to find organisational synergies between the units.
A more project focused organisation emerged that came from Moelven
Inredningsgrupp, where the aim was to focus on developers offering a system
solution from design, project planning, production and assembly. But the
individual units still operated fairly autonomous with little coordination
between.

Moelven Industrier ASA

Finance, Service, R&D

Moelven Moelven Limtre Bygg och Projekt Moelven
Trelndustrier Inredningsgruppen
Timber Wood l l l
v v
20 productionand 10 production and 5 production and 5 production and 6 production and
sales companies sales companies sales companies sales companies sales companies

Figure 12: Organisational chart Moelven Industrier ASA in 2000. (Annual report 1999)

2.3.3 The development between 2001 and 2006

A Scandinavian focused wood-based player

The company had grown to one of the largest European sawn timber
producers with a strong position in the gluelam markets and timber based
modules for the housing industry in a short number of years. The ownership
structure in 2000 had a different business focus than that of the core
businesses of Moelven Industrier ASA. In 2001 the Finnish forest industry
Metsaliitto with its wood mechanical division Finnforest acquired 65.2 % of
the share and the remaining 34,6 % stayed with Norwegian forest owners’
associations.

The vision of Moelven after the change in ownership was to become the
market leader in Sweden, Norway and Denmark (Scandinavia) of wood-based
construction material and services. The position should be developed by

e Becoming flexible, long-term meeting customer needs

e Developing business concepts and trademarks in the forefront of
customers and competitors

e Becoming the most profitable company within prioritised businesses
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e Moelven should be synonymous with quality, expectations and positive
experiences.

Synergies were to be found between Moelven and Finnforest in market
segmentation, distribution and in product offerings. Moelven implemented a
strategy process similar to Finnforests’s and the market strategy aiming at the
concepts “Building with wood” and “Living with wood” dividing the
construction market into three mega segments Industry, Distribution and
Project (Estate developers and building companies).

Following financial difficulties for Metsaliitto, the Finnish owners sold their
shares in 2006 to an energy and venture capital company Eidsiva Vekst and
the Norwegian Forest Owners’ Associations.

Moelven Byggsystem intensified its market presence in the Scandinavian
residential and non-residential housing markets by offering industrialised
produced modules from specialised units in Sweden and Norway.

A structured strategy process was introduced

The Finnish owners introduced a strategy process and action plan model to
Moelven, which included extensive market analysis, internal evaluation of
capabilities, strategic options and conclusively a time, and activity based
action plan.

The process was much stricter and involved people from different
functions and levels in a higher degree than was the case in the
“old” Moelven. The process followed a specific format with figures,
comments, activities etc. that in the beginning was very difficult to
comprehend for many people. After a couple of years we had
modified this strategy process fitting the company culture better,
and | believe that today most people in the organisation finds it
reliable and a solid basis for the operative actions. (Reidar Mo,
MD Moelven Byggsystem).

The strategy had a three year focus with annual revisions. The actual process
was a bottom-up approach and started with extensive market data gathering
and analysis by the individual units which was then contrasted to the present
resources and activities. The end product from the units was collected on a
divisional level and scrutinized before placed to corporate management for
acceptance. The whole process took about 6 months and the end result was an
activity plan of customer and market development, production plans and
resource allocation for the company as a whole and down to individual units
meeting the overall strategy.

The new division Byggsystem with its sub-divisions Byggmodul,
Bygginredningar and Limtra had implemented the strategy process model and
to secure implementation, strategy revision meetings were held on a quarterly
basis. Especially for Byggmodul the strategy process, seen as a plan divided
into a formulation process followed by implementation, created a better sense
of direction and also increased support from top management at Moelven
Industrier.

A positive effect of the strategy process model is the linking
between strategy plan and the daily, weekly and monthly
evaluation of project development. There is a close symmetry
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between daily evaluations of output to budget and the long-term
plan in the strategy model. For us pursuing standardisation in
production it (the strategy process) fits well in our company
culture. (Lars Atterfors, MD Byggmodul AB).

A product market diversification based on specialised production
The strategy during the period resulted in a focus of becoming a full-service
supplier of wood-based products mainly in the Scandinavian markets. The
strategy process further manifested the former market segment direction of
Builder Merchants, DIY-chains and construction related industrial end-users.
It indicated the need of a wide product portfolio and timely deliveries which
could only be profitable with direct contact with customers. The
organisational structure splitting standard sawn timber production and
further processed products in a Timber and Wood division was meant to meet
the different requirements between market segments and customers.

Moelven Wood with extensive customer adaptation of products and services
were acting towards the larger Scandinavian Builders Merchants’ segments
offering internally as well as externally produced goods. Direct contacts with
customers from the centralised sales and marketing department augmented
product and delivery qualities. This development towards more centralised
operations came as a response to market and customer requirements, where
these segments were increasingly being consolidated to fewer and larger units
with central purchasing.

According to the MD of Byggsystem, the difficult economic and financial
situation of the division between 1999-2001 following loss of major customers
and a general declining construction market put a focus on market
segmentation and positioning. Moelven had a dominant position in the
market for temporary and simple buildings to the engineering and
construction industries. Customer contacts were on a project basis and based
on project appraisals. Each unit had its own sales unit and product portfolio.
To achieve profitability the company decided to build market segmentation
and positioning on internal resources and the core capabilities that were
apparent — industrialised production of modules — and that size had shown to
be an important factor in the housing industry. Therefore, the decision was
taken to restructure Byggmodul into product market specialised units and to
grow through acquisition on the Swedish market.

The strategy process with a thorough market analysis and evaluation of
production resources resulted in that Moelven Byggmodul segmented the
market into four different segments each targeted by specialised production
units:

e Portable cabin — Kilsboden. Standardised cabin in one module with
temporary usage at e.g. construction sites, oil rigs etc.

e High quality portable cabins — Standardised modules for e.g. offices but
still with a temporary time scale.

e Modular buildings — flexible buildings based on standardised modules
with long-term usage e.g. schools, day-care, student dormitories.

e Residential housing — permanent residential housing both single and
multi-family.
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The first three segments were already supplied by the present structure and to
pursue residential housing the Swedish company Sandsj6fors was acquired in
2001. This company produced High-quality portable cabins and had a unit
specialising on residential housing based on a module technique. To meet the
market demands of portable cabins on the Swedish, Norwegian and also the
Danish markets, two additional units producing portable cabins and modular
buildings were acquired in 2003. The Swedish company Byggmodul AB had

thus four units supplying mainly the Swedish and Danish markets (table 3).
Table 3: Market and production focus of Moelven Byggmodul AB. (Lars Atterfors, MD Byggmodul AB)

Saffle

Sandsjofors

Customer Construction and Developers and Mainly internal Developers, larger
leasing firms local authorities contractors and local
housing associations
Contract type | Direct sales D&B excl ground in D&B excl ground
open tender
Product Portable cabin for | Modular buildings Portable cabins Modularised buildings
e.g. construction for short and long- and modules to for permanent usage
sites term usage e.g. projects obtained | e.g. 2-5 storey
offices, day-care, by Kil and residential housing,
schools. Sandsjofors student dorms etc.
Undertaking Design and Project bid Procurement and | Pre-study design and
detailing with preparation production basis for project
customer Technical design approval
Production and and procurement Detailed technical
delivery Production design
Assembly Procurement
Production
Assembly
Production Mass production Customized Mass production Customized
scope production based production based on
on platform modularity

The targeted market and customer segments differed in terms of requirements
on interaction from the supplier/contractor which then guided offers from
Moelven.

Portable cabins (Kilsboden) can be seen as a commodity product which
basically was produced to stock and purchased of the shelf. During the period,
the product developed to becoming a standardised module-based platform
where the customer interaction was to choose from a fixed set of variations of
the final finishing. Customers were the larger construction firms as well as
leasing companies and prices were fixed on an annual basis.

High-quality portable cabins were also a platform concept which came from
the acquired company’s business history and further developed under
Moelven flag. The offer constituted a finished ready-to-use module with some
customization possibilities.

Also the Modular buildings offer had reached the state of being a platform
concept, including detailed design, project management and assembly.
Projects were obtained in open tenders where Moelven increasingly was trying
to come in as early as possible in the process to high-light the opportunities
and constraints with a modular-based system.
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The residential housing offer had a higher degree of customization but still
aimed at platform thinking around a light-frame structure with set interior
dimensions. The main customers were private developers but also local
housing associations, where Moelven offered a finished ready to use building.
To optimize production efficiency Moelven had increasingly extended the offer
to include necessary construction documents, pre-design as well as detailed
design and technical projecting thus aiming for a D&B contract excluding
ground work. The market and customer strategy for this product was to obtain
a close cooperation with developers and contractors coming in early in the
project process thus being able to modify the project to an industrialised
process and product.

The customer and market scope was also affected by distance from production
to construction site where the:

Industrialised production of modules means that we transport
space, resulting in a maximum distance to maintain
competitiveness. For our products that distance is up to 400 km by
road transport indicating that with our production locations we
can supply the Scandinavian capitals. (Lars Atterfors, MD
Byggmodul AB)

Longer distances were possible if the modules were transported on rail.

The split between the market segments in terms of company turnover was
Residential 40 %, Modular buildings 20 % and Portable cabins 40 %, which
was according to the company a good split to even-out market fluctuations.

We reorganised the Swedish units based on production
capabilities to better meet the demand from customers. This also
meant that competences in design, procurement and project
management shifted to those units where this was required. For
example in a residential project we needed to have architectural
and technical design capabilities to be able to deliver a finished
building whereas for portable cabins the requirements were more
on efficient production (Lars Atterfors, 2007-10)

The implementation of the market and customer segmentation resulted in
changes of activities at the different units. The unit in Kil specialised on
portable cabins including sales and technical service personnel. In Torsby,
where the high-quality module platform was developed, also had its own sales
and technical design unit. To meet the market demand the unit in Saffle was
reorganised as a sole production unit with production coming from sales from
the other two units. For these products, the company had its own assembly
personnel to secure quality of the final product.

The residential housing concept was performed at the unit in Sandsj6fors,
which also incorporated architectural and technical engineering competences
required to meet customer demands. Since Moelven often had the overall
responsibility of the project also assembly was performed internally. Coming
to this state had taken a number of years but especially for the residential
housing concept much was still to be done according to representatives of the
company.
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To further facilitate the offers and the market development, Moelven had
actively engaged in establishing long-term relations with a number of
architects and technical engineers to extend the knowledge around of a
modularised building system.

Products and production development

The new organisational structure with Moelven Timber producing standard
sawn timber to industrial end-users and Builders merchants, and Moelven
Wood offering adapted wood based products mainly for the DIY and Builder
Merchants’ segments was further adjusted in 2005 moving the sawmills with
further processing facilities to Moelven Wood (Annual Report Moelven,
2006). Acting in the Builders merchants market the main focus was on low
cost production and excellent distribution. Having the further processing
units in the same division resulted in increased possibilities in optimizing
production and to deliver according to customer specifications.

Product and production development within Timber and Wood was to
produce as cost efficiently as possible thus to increase productivity at the
individual production units. Another important issue was to develop logistical
concepts i.e. mixing products and distribution fitting customer needs. This
was obtained through extensive relation with external sources as well as with
Finnforest and its product portfolio, which also resulted in a wider product
range.

Moelven Limtréa produced both standard straight beams for the Builders
Merchants’ markets and adapted beams for individual construction projects.
With increased competition from European producers of standard gluelam
beams, Moelven started to focus more on the Scandinavian markets but also
with technically advanced products. As a result the annual volume of gluelam
beams had been about the same during the past 5 years but with a shift to
more project related products. This development was further enhanced by the
establishment of a cross laminated timber (CLT) production unit in 2005. The
decision was based on increased market interest in the product and that a
business engagement with second gluelam producer was terminated leaving
Moelven with an empty production facility.

We started in small scale, involving people from Moelven Limtra
and by learning from competitors about the product and
production process, we are now ready to move further. We see the
possibilities in combining gluelam beams as framing material and
with CLT as flooring and wall elements. To achieve an end-
product that fits with market demands we are lucky to have the
construction competence of Byggmodul within the company. This
is necessary otherwise we might end-up with a superior product
from a property perspective but inferior from a production and
assembly perspective. (Reidar Mo, MD Moelven Byggsystem)

The fact that Moelven Byggmodul was operating directly with the housing
industry with an industrialised production philosophy affected product and
production developments within this group. According to the MD of Moelven
Byggsystem the long experience of Moelven in producing modules industrially
and the fairly good production system at the individual units enhanced the
positioning of the company in a housing market that was moving in this
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direction. What was lacking when the company entered the 21st century was

how to integrate these conditions.

The restructuring of the company as of 2002 was meant to enhance product
and production development. Each unit should focus on a specific product and
to develop a standardised working method.

What were the core capabilities of the individual units and how
could we restructure the organisation to optimize each product
process? These were the driving questions that initiated the
restructuring to specialised production units. Each unit should
then individually coordinate production and sales within the
overall market and product strategy. The aim for the company
was to operate in a standardised manner, to find a standard
platform meeting the market demands and to optimize production
(Lars Atterfors, MD Moelven Byggmodul)

The result of this engagement was that Moelven has developed standard
platform concepts for portable cabins, high-quality modules (figure 14) and
Modular buildings where all are based on a light-frame structure (figure 13)
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Figure 13: Section of portable cabin

and when necessary including gluelam
beams for stability.

These platforms are produced in factory
settings with own personnel skilled in
industrialised production. Some tasks
were performed by sub-contracted
personnel  (e.g. ventilation)  but
contracted over a longer period of time.
Production was dependent on sales and
type of product, where portable cabins
were basically produced to stock in a
fairly straight flow. Production plans
and flow for the other products were
based on construction drawings
produced by the technical engineers but
with standard format.

With the establishment of fairly standard
design platforms the procurement and
interaction with material supplier resulted in
long-term relations and more of transactional
nature. The wood product procurement
strategy of Moelven Byggmodul focused on
supply from smaller sawmills and further
processing companies located close to the
production sites. The reason for this approach
according to the MD of Byggmodul was the

Figure 14: Assembly of

module

possibility of becoming a dominant buyer of that particular sawmill and thus
being able to obtain products according to specifications. Despite being a
possible customer to e.g. Moelven Timber or Moelven Wood, supplies coming
from these divisions were low. The closest cooperation and purchasing was
with Moelven Limtra, supplying adapted straight beams.
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Organizational structure

The organizational structure of Moelven Industrier was marked by the
company culture developed over time with the notion that authority and
responsibility of decisions should be delegated as much as possible. The role
of top management was to establish a strategic framework and general
direction of the company but where the decision-making at the decentralised
units were based on market changes and production opportunities. The result
was a corporation presently comprising 39 independent companies with in
total 45 profit units. This logic of decentralised responsibility resulted in
changes in the organisation during the past five years, where mainly market
changes have had an effect.

The corporate strategy aimed at three mega segments (industry, distribution
and construction projects) consisting of a number of sub-segments with
different demands and requirements on a wood products supplier. The
definition of these mega-segments developed from 2001 and onwards, when
Metsaliitto and Finnforest came in as new owners. The fairly strict strategy
process introduced to Moelven with a strong market focus resulted in a formal
structure that would mimic the structure of the mega-segments. A first
revision of the organisational structure resulted in two business area groups —
Moelven Treindustri and Moelven Byggsystem. Moelven Treindustri
comprised sawmills organised in a Timber group, value-adding units e.g.
gluelam companies in a Wood group and Moelven Byggsystem with
Byggmoduler and Bygginredning.

The market development in the different mega-segments, with an increased
demand on efficient production and distribution of wood products coupled
with the decentralisation logic of Moelven indicated that a further change in
organisation had to be realized. This was exemplified by sawmills with
integrated further processing that were organised in the Timber division but
with closer connection to similar units in the Wood division, and also the
Gluelam businesses aiming at a higher degree of project based products. To
manifest the decentralisation logic a new organisation was presented in 2006
with three divisions better suiting the mega-segments (figure 15)
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Figure 15: Organisation chart of Moelven Industrier ASA as of Jan 1% 2006 (Annual Report, 2005)

The idea of this organisation was to achieve swifter response to market
developments, where each unit had own decision-making within its divisional
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structure and objective. Moelven Wood aiming at larger distribution
customers like Builders Merchants coordinated production and distribution
from a central customer unit. The customer unit worked in close cooperation
with the various production units to obtain efficient production plans and
distribution schedules.

Moelven Byggsystem with production units and products aiming at customers
with a more project related business process maintained a decentralised
structure with coordination and decision-making at individual units or at least
sub-divisional groups (Byggmodul, Gluelam and Bygginredningar). The
former structure had gluelam operations as own division, but to find synergies
on production and customer level gluelam was reorganised with the other
construction related units. Furthermore, “To initiate and obtain transfer of
knowledge of customer relations, product development and production
optimization we have a cross-representation in management between the
units (Reidar Mo, MD Moelven Byggsystem)”. An example of this was the
newly established production of CLT-products where management included
people from both Byggmodul and Gluelam.

The new organisation makes it easier for us in Byggmodul to
transfer our industrialised construction concept to the gluelam
units. Since the aim is to increase the project orientation of
gluelam production they can benefit from us, and also since they
are supplying us with products to a higher extent than e.g. Wood,
the organisation makes more sense. (Lars Atterfors, MD Moelven
Byggmodul AB).

The organisational structure had a market based approach where the different
units serve different markets and customers. Sales and marketing was located
at each unit specialising on the specific platforms for a better interaction
between production and customer demands. To obtain efficiency and flow in
production technical and production drawings were produced beforehand and
transferred electronically to machines. The internal coordination was obtained
by having a project organisation with project managers responsible for
customer contact as well as internal supervision. Monitoring and evaluation of
project status was on daily and weekly basis.

With the development of standard platforms for the different products,
production operations reached a high degree of standardisation where
operators constantly enhanced task capabilities. The overall coordination
came from the decided annual strategy plan, monitored and evaluated on a
guarterly basis.
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2.3.4. Summary of strategic development over the periods

Dimensions Prior to 1996 1996-2000 2001-2006
Critical external Raw material availability. Increased competition on the | Consolidation of customer
factors affecting Severe fluctuations in the European sawn timber segments.

business
strategy

Norwegian construction
market.

market, raw material
availability, consolidation in
distribution segments.
Declining development in the
Scandinavian construction
industry.

Raw material availability and
Increased competition on
sawn timber markets.
Conservative construction
process.

Regulatory changes in the
usage of timber in housing.

Strategic focus

Initially supplier of
construction related products
(modules and gluelam) on
the domestic market but
from 1990 a clear focus on
wood mechanical products.

Supplier of wood based
materials to construction
related industrial end-use
segments.

Dominant focus on wood
mechanical business but with
a value chain perspective.

Full-service supplier of wood-
based products to mega-
segments Building and Living
with wood.

Product strategy

Sawn timber, further
processed timber, standard
and adapted gluelam beams.
Simple and standardised
modules for the construction
industry. Little product and
production integration.

Standard and further
processed sawn timber from
independent production
units.

Focus on industrialised
production of modules.

Standard and further
processed sawn timber with
distribution concepts.

Market strategy

Sawn timber: Scandinavian
ind. end-use and BM
markets as well as importer
market sin Europe.
Modules: Norwegian market

Dominantly the Scandinavian
markets but increasing
during the period on the
European for the wood
mechanical.

Modules predominantly on
the Norwegian but interest in
the Scandinavian.

Sawn and adapted timber to
Scandinavian ind. end-user
and distribution segments.
Industrially produced housing
modules for specified market
segments in Scandinavia.

Resource
management

Increased involvement in
sawmilling operations
through acquisitions.
Divestment of construction
related manufacturing

Increase sawn timber
production through
acquisitions, integrate

Acquisitions of production
units in all divisions.
Continual up-grading of
facilities.

Support an innovative culture
by giving personnel
responsibility in company
related and own development.
Focus on standardisation and
industrialisation in
construction related units.

Organisational

Decentralised organisation

Divisionalized organisation

Manifestation of divisionalized

structure with high independence of with decentralised steering. organisation based on product
individual units. and customer groups.
Change in Move from construction Increase presence in the Development of

strategic focus
during period

related wood based
manufacturing to primary
wood production.

wood mechanical industry,
act as consolidator on the
Scandinavian wood
mechanical industry, and
develop company along
value chain.

product/market concepts for
different product and
customer groups.
Industrialised production and
sales of residential housing.

62




3. The Austrian timber housing industry
and cases

3.1 The Austrian housing and timber housing industry

3.1.1 General statistics of the Austrian construction industry

The Austrian construction sector is, as for most European countries, the most
important sector for the country (Eurostat, 2007). The annual turnover (in
real terms) of the sector has grown from approx. 14 billion Euro in 1990 to 30
billion Euro in 2007 in real prices (Austria Statistik, 2008). The housing
construction (residential and non-residential) made up 2/3 or about 22 billion
Euro. New build is dominating but still renovation makes up 1/3 of total
housing construction (figure 16, Euroconstruct, 2006). Based on construction
output per inhabitants Austria has a higher figure than EU-average and
especially for the new residential construction. Austria sees residential
construction as important in creating an equal and non-segregated society and
argues that one way to achieve this is to keep supply of housing high thus a
high construction rate high correspondingly leading to low or at least
moderate rents (IIBW, 2005). The sector is directly subsidized by the
government with the lion share of subsidising being in the form of low interest
loans — about 60% of total expenditure in 2006 was of this type and looking
specifically at new housing construction it was approx. 80% (lbid.). Besides
the direct governmental subsidizing, construction is also affected indirectly by
the so called housing construction bonds issued by the government where
investors could get a capital gains tax exempt of the interest of these bonds.
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Figure 16: Total construction development and by sub-sector, 2002-2006, million Euro (Czerny and
Weingartler, 2007a)

The structure of the Austrian construction industry has during the past two
decades been fairly constant but lately with a consolidation trend where a
number of multinational companies have emerged.
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Dependent on type of work, industrial or craft-based, companies are organised
in different Wirtschaftskammer. Every company in Austria belongs to any of
the seven (7) “Kammer” where contractors using bricks and concrete, and
wood mechanical companies and some of the larger prefab house producers
belong to the “Bauindustrie”, installation-related companies and basically all
contractors using wood products (Zimmerei) belong to “Baugewerbe”. This
division into different “chambers” have had an effect on the possibilities and
willingness for cooperation as well as marketing and research measures. More
on that later.

The total number of people in direct construction work has shown a slightly
negative trend since the beginning of the 1990’s from 102 000 in 1991 to
88 000 in 2006 (Statistik Austria, 2008). This figure excludes installation and
wood products related work which would add an additional 100 000
employees. In 2005 there were about 24 000 companies (not including single
person firms) operating directly or indirectly in the construction industry. The
split between size groups indicate a fairly even split in terms of number of
workers (figure 17), mainly due to the local and regional focus of construction
in Austria. The changes during the past years have seen a growth of the small
and large companies with a slight reduction in the groups incorporating
companies with 10-49 employees (Wirtschaftskammer Osterreich, 2007).
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Figure 17 Industry structure of Austrian construction industry, Number of companies and total number of
employees per company size class, 2005 (Wirtschaftskammer Osterreich, 2007)

An effect of Austria becoming a member of the EU has been a focus on the
international markets by the Austrian construction companies. The actions
have been both in the form of mergers & acquisitions and pure market
expansion into other countries. The M&A (mergers and acquisitions)
development have resulted in the Austrian company Strabag being the fourth
largest construction company in Europe with a turnover of close to 10 billion
Euro in 2006 and with operations in most EU countries (Annual Report
Strabag, 2006). Also, a building material producer like Wienerberger (bricks)
has by M&A: s become the world’s largest brick producer. On the expansion
side many medium sized and larger companies have moved internationally
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instead of trying to cope with the individual building regulations in the
different Bundeslander (Geissler et al., 2005). The share of international
activity of the 10 largest companies is more than 25% in 2006 and growing
(Report, 2007). The geographical location and the history of Austria has made
it a good platform for expanding into the East European countries both
drawing workers from those countries but also supplying a growing domestic
market with construction works.

Development of residential housing construction

The residential housing situation is very much affected by the history of the
country. Austria was since the 13t century part of the Habsburg Empire,
which has had a great influence on European history, politically, culturally
and also in construction. Vienna being the capital of the Empire was in the
forefront of development, with new trends, ideas and technologies coming
from here. But residential construction in Austria is not only affected by the
nobles in Vienna but also by neighbouring Alp-countries. Wood has always
been important in construction in these areas both historically and presently
(Heinzinger, 1988).

Urbanisation during the 20t century resulted in increased demand for
apartments in multi-storey buildings, much more so for a city like Vienna with
its 1.5-2 million inhabitants but also in other larger urban areas. The latest
technology and latest fashion guided much of construction in Vienna 100
years ago, and because of the high representation of those building types it
still affects construction from an architectural, material and production
perspective. The role and status of architects in Austria in general and in
Vienna in particular is important, affecting not only the design of residential
buildings but also the construction process (see below — actors in the
construction process) and the industry structure.

In general, the mental picture and perspective among the Austrian population
when it comes to housing is that a house should last a lifetime or longer.
Individually designed houses made for life using stone, brick and concrete
have been the dominant view and where the prefabricated houses so far have
not been in demand. The dominance of bricks and concrete in residential
construction has resulted in the world’s largest brick producer being Austrian
and that the concrete production and consumption is three times larger than
in Sweden (Euroconstruct, 2007). But the trend is changing where a prefab
house can be viewed as unique and meet the demands of the future Austrian
population (Horx, 1997). This picture have historical reasons, where after the
WW2 wooden barracks were quickly constructed to at least give some
protection, but the quality was poor with low heat and acoustic insulation
(Millendorfer, 1988). That development along with the scarcity of wood for
construction purpose in many Central European countries, and the
technological development of the more “engineering” materials steel and
concrete at the turn of the 20t century, created this non-wood perspective
among Austrians (Eberle and Baumschlager, 1988).

Following the governmental policy in subsidising object (property) rather than
subject (person) the construction rate in Austria has since the 1970’s been on a
level between 5-7 apartments per 1000 capita (Statistik Austria, 2007,
Boverket, 2005). The split between single and multi-family construction has
been towards the multi-family, presently with a share of 55% (figure 18)
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Figure 18: Residential housing completions in Austria, 1971-2006.(Statistik Austria, 2007)

After lower housing production rates during the 1980’s following the general
economic development in Austria, increased immigration, higher birth rates
and closer cooperation in the EU, the production increased during the 1990’s
(Euroconstruct, 2004). A lower output for the past few years is subscribed to
the lower economic development in Austria, demographic changes but more
so to the discussions of changes of housing subsidies (Czerny and Weingartler,
2007b). The latter has had an influence over the period, suggesting that when
there has been an increase in production rate it is often attributed to changes
in the subsidising policies of the Bundeslander.

There has been a gradual increase in total stock of buildings during the period.
From 1991 to 2006 there has been a growth from 1.8 million buildings and 3.4
million apartments in 1991 to 2.1 million buildings and 4.1 million apartments
in 2006. Lately, a trend of adding extra stocks and apartments on existing
buildings has added between 6 000 and 10 000 units per year (Statistik
Austria, 2006). This is especially prominent in Vienna with its high share of
larger buildings and of the traditional building types with flat roofs.

Building regulations — a matter for the Bundeslander

The building regulations in Austria have for a long time been the matter for
the different Bundeslander, meaning that all in all in Austria there have been
nine (9) different regulations for companies to adhere to operating nationally.
The regulations have also had a product focus, i.e. detailed technical
requirements and measures of individual products determined the
functionality of the building (Gutknecht et al., 2004). Following the BPD of
the EU in 1989, a work commenced to make the regulations more functionally
based but that work is still on-going. Revisions during the 1990’s in the
different Bundeslander made it possible to use wood and wood products as
structural members in residential housing up to three storeys. In most
Bundeslander there are still restrictions on how much and for what purpose
wood products can be used, e.g. the building regulations of Vienna stipulates
that wood can be used up to five storeys (figure 19) but the first stock has to be
in non-combustible materials and the fifth only as a penthouse (not a full
stock) (LGBI, 2001) (From July 2008 there is a new Building Code for
Vienna).
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Figure 19: Fire regulations in Wien Bauordnung 2001, (Construction regulation of Vienna)

Similar restrictions are found in most of the Bundeslander but on different
levels based on tradition e.g. Vorarlberg (furthest west) is by tradition a
“wood-based” region.

An on-going work to harmonize the regulations into one national Building
regulation proposed a division in two parts (OIB, 2007). The first level would
state overall focus of construction following the six safety areas in the EU
regulations. This focus would act as a framework for the next level, which is
for each Bundesland. The second level will have technical details and
measurements to be achieved for different construction types. With this split
into two levels, both the flexibility in overall direction and technical details,
and the sovereignty of the Bundeslander is achieved (1bid.)

Besides the Building regulations (Bauordnungen) there are a number of
different norms stipulating how products are measured and used, how
different types of works are being commenced, etc. which are all included in
the Austrian construction standards (ONORM). These are being harmonised
with the Eurocodes. In the ONORM there are also standards indicting the
commercial and financial relation between firms, and what different actors are
entitled to perform. All these different norm and standards have created a
code of practice in the housing industry which affects the behaviour of
incumbents and the entry of new actors. One example is that it is only a
person with a Baumeister (general construction) or Zimmermeister (timber
construction) degree that has the authority to sign an agreement of
constructing a building. Another is a special form of construction project
agreement between companies — ARGE Arbeitsgemeinschaft — stipulating
under what conditions companies can cooperate short- and long-term in a
specific housing project (Achammer and Stécher, 2005).
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In summary, the large number of rules and regulations has resulted in
regionalised markets and an industry structure with a geographic focus.
Construction works should meet the technical standards stipulated which
have led to specialisation of products and companies and a price based
competition, with little incentive and possibilities for R&D on system
development.

Governmental subsidies affecting housing construction

The state has always influenced housing and construction in Austria. Already
during the time of the Emperor the state collected taxes meant for housing,
and the first Austrian Housing Subsidizing Act came in 1929. After the Second
World War there was a great need for housing and in 1954 the Act was
extended to include more people and different types of construction. Also,
extra taxes to finance the social housing associations were decided. The idea
that construction, both infrastructure and housing is seen as an important
motor in a countries economy have been drivers for the continuation of state
subsidizing and a focus on object rather than subject (Amann and Mundt,
2005; Wurm, 2003). Arguments such as that communication through a good
infrastructure improves competition between companies and extends trade
with other countries, social well-being of people through a higher standard of
living, and lately also international environmental agreements in which
construction sectors have a great effect are reasons for the Austrian
government to take part in construction (Dienst and Chromy, 2007; Amann
and Mundt, 2005).

Over the years the objectives and the regulation of the subsidizing have
changed. Today, every Austrian is paying a small share of income to the
federal government. The federal government in turn negotiates with the nine
(9) regions (Bundeslander) of the total amount spent and how to divide it. The
agreement runs for four years at a time. The Bundeslander can then
individually decide upon objectives, criteria, and distribution of the
subsidizing. These contracts are a core instrument for the division of political
tasks between the authorities in Austria, and a significant point in the
negotiations is the funding of the housing subsidy schemes of the
Bundeslander.

From a subsidizing viewpoint, the institutional framework affecting the
housing production in Austria is made up of public bodies as well as private
bodies, and both are split in different levels and with different authority and
power. The public bodies consist of the federal state, the regions or
Bundeslander and municipalities, whereas the Private bodies are the
commercial developers, the private builders and the LPHA.

Today, the Federal state is responsible for the general legislative matters and
tax revenue. Legislations of concern are the Tenancy Law, Condominium Law,
the Limited-profit Housing Law and the Civil Code.

The Bundeslander have the legislative competence on the housing subsidy
schemes, the supervision of Low-Profit Housing Associations (LHPA), social
welfare, regional planning and building codes altogether making up the
housing policy of the region. The main responsibility in terms of subsidies is
the housing subsidy mechanisms within each region, and is made up of
different aspects such as; the schemes of subsidies e.g. new construction,
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renovation, allowances; definition of recipients; form of subsidies; financing
aspects and quality standards. The latter aspect is presently mainly related to
energy efficiency and ecology. Due to the large number of aspects and how
they are defined the housing policy differs quit a lot between the Bundeslander
(Dienst and Chromy, 2007; Amann and Mundt, 2005).

The municipalities are the next level, and in the context of housing these are a
receiving partner. They are supposed to support the housing service and
production by providing land or abating property tax.

Commercial housing developers have in some Bundeslander, e.g. Vienna,
access to housing subsidies even for social housing. For this stock they are
bound to some parts of the limited-profit housing law (cost rent). Their
interests are represented by the Federal Economic Chamber and private
lobbies.

The Limited-Profit Housing Associations comprises some 200 housing
cooperatives, private limited companies and public limited companies with a
total housing stock (rental and condominium) of about 800 000 units. For the
past few years, these associations are responsible for little less than 30% of
total construction and are for this assigned about 33% of housing subsidies
(Amann and Mundt, 2005). The associations are owned by public authorities,
charity organisations, parties, unions, banks and private persons. To minimize
the risk of moral hazard housing companies are disclosed from ownership.
There are some specific characteristics of these associations e.g. self-control
through umbrella organisation, they have a social function and thus benefit
from tax relief, limited field of action — new construction, renovation and
housing management, obligation to build. Following these characteristics they
are often seen as the lengthened arm of housing policy, and they operate on
private market economy basis for goals strongly influenced by the public.

The institutional structure in Austria has thus an effect on allocation of
subsidies. Viewing construction as an economic motor in society as well as a
socio-political welfare level, a large share of housing production in Austria is
being subsidized (Czerny and Weingartler, 2007b). Between 1971 and 2002 an
average of 73% of all housing received some sort of subsidy where the multi-
family housing had a larger share compared with single-family housing (Blass
and Wieser, 2004). The direct subsidising has been the dominant method but
where mortgage and interest dependent subsidies have grown in importance
during the past years. This would allow for more housing projects receiving
subsidies due to the fixed total amount available. After the ratification of the
Kyoto agreement of Austria, subsidies for energy and environmental
improvements both in new build and renovation have grown in interest, but
from a low level. These latter ecological criteria will have an effect on the
usage of material as well as the know-how among actors in the construction
process of how to construct long-term sustainable construction works
(Amann, 2005). From 1996, a fixed amount of about 2.5 billion Euro/annum
Is agreed upon between the federal state and the nine regions (Bundeslander).
The federal state supply 2/3 and the regions 1/3 of this sum (Statistik Austria,
2007; Amann and Mundt, 2005) and between 2000 and 2004, the split
between different construction works receiving subsidies was (figure 20):
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Figure 20: Expenditures of housing subsidies by Bundeslander, in million €, average 2000-2004

Since each region has responsibility and mandate of setting the subsidizing
criteria these differ. An example is the latest inclusion of environmental and
energy considerations in housing. Table 4 gives an example of how the
different regions have established systems for increased focus on these

elements.

Table 4: Examples of ecologically related criteria of housing subsidies for the different Bundesléander

Bundesland Construction subsidy

Vorarlberg Is the only Bundesland that gives subsidies directly when building energy and
environmental-friendly. Renovation can give a max of 60% of the cost for the
change.

Salzburg The system is based on the heating insulation of the exterior shell. When
measures are taken so that the insulation is lower than a stipulated value
subsidies are given.

Steiermark A system with increased possibility of obtaining state loan when using energy
efficient measures, to a maximum of € 50 000.

Tirol A system built around loans. With energy measures there is a possibility to get

extra loans.

Oberdosterreich

A loan based system with a max of € 37 000 for normal houses and € 40 000
for Passive houses.

Burgenland On top of the basic subsidies of up to € 40 000 an environmental addition,
which could give up to 90 % of extra cost for the environmental measure.
Kérnten Similar as to Burgenland i.e. operates with loans and additions, and based on

which energy class the house fits into.

Niederdsterreich

Counts measures in “punkte” and with a maximum of 100 punkte per house
and where 1 punkt is worth € 300.

Vienna

A system around heating insulation of the building and coupled to renovation. It
is based on efficiency of the measure taken and individual measures could give
one-time grants.

3.1.2 Residential housing — processes and actors

In general, the construction process of residential houses in Austria is similar
as in most other European countries i.e. an initial design and planing phase
followed by tenders and bids to initiate manufacturing and assembly on the
construction site after which the building is handed over to the owners/users.
What is different are factors e.g. rules, regulations, tradition, culture, industry
structure that have established the present relations and power between
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actors in the process. Some of these factors are presented in the previous
sections e.g. Building Codes previously prohibiting the usage of wood in larger
structures, and the policy of subsidizing the object (the building) rather than
the subject (the person). What is an interesting consequence of the subsidising
policy is that to be entitled for a subsidy, independent technical consultants
have to validate the planning according to given criteria even if a developer
has these competences in-house (Dienst and Chromy, 2007). This has created
a certain power especially for architects in the construction process.

The traditional process for a single family project is often initiated by a land
owner contracting a local developer (Baumeister). Together they develop a
draft of the project which is authorized by the public authorities. The same
developer performs the housing production with own personnel or with sub-
contractors. In this case the developer has quality and cost responsibility to
the client, which in larger projects often is the role of the architect.

Increasingly, local Baumeister is substituted for by the prefabricated house
industry either by purchasing land and develops it for sale or is contracted by
the land owner directly and where an architect may be hired by the end-
consumer (figure 21).

Design and planning ~ Manufacturing and assembly ~ Administration
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Land-owner i : i Land-owner
Locgl contractor (Baumeister) !
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1 1
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Figure 21: Single-family housing process and actors

In multi-family housing construction and other larger structures the
construction process is more complex. The number of actors is larger, possible
co-operations are more, legislative matters both for the general construction
work but also between companies and companies and the public are more and
complex.

Actors and their roles in the residential construction process

A large share of multi-family housing construction is realised by the
Gemeindenutzige Bauvereinigungen, GBV (Social housing). GBV is an
umbrella organisation for the approximately 220 co-operations throughout
Austria. These co-operations administrate residential houses as user-owned
flats for people with lower income, and act as commissioner contracting
contractors for the realization of a construction work. The total number of
apartments administrated by GBV is about 800 000 or 20% of total number of
apartments (including single-family housing). These are also active in new
housing production presently making up about 30% of total residential
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housing. The specifics of this type of apartments are that the flats are owned
by private persons but the house is administrated by the co-operation
(Donner, 1998).

Another group of public housing owners are the local authorities. They have a
similar purpose as the GBV but administrated by the local authorities. The
housing production of this group is more based on local conditions and the
annual rate differs a lot based on the economy of the city.

A third group is made up of local developers, building residential housing for
own administration. Of the total multi-family residential housing stock about
5% or 200 000 apartments are in the ownership of this group.

A final group is the private persons or companies owning multi-family
houses. This group commission housing projects on own land and for own
facility management. Approximately 16% or about 600 000 units are offered
the market by these persons or organisations.

Technical consultants, including Planer, Ziviltechniker, Befugte des
Baugewerbes (Baumeister, Zimmermeister) Planungskoordinator, are
responsible for the design, technical aspects and planning of the building with
an end-product for the tendering procedure, but also responsibility for cost
calculations and realization of the tendering procedure and as project
manager in the name of the developer. Compared with other countries, the
responsibilities are more complex (Dienst and Chromy, 2007; Achammer and
Stdcher, 2005). This is especially the case for architects. They have a cost and
quality responsibility in projects besides that of the client. This means that
they are responsible to the client that the project will meet the stipulated cost
and quality demands from the design phase and construction documents.
Moreover, for a housing project to be entitled to subsidies, it has to be
authorized by an independent consultant. In total there are some 40 000
architects and technical engineers employed by any of the 11 000 consultant
bureaus (Dienst and Chromy, 2007) and where the size distribution leans
towards small sized firms. In 2001, 96% were firms with less than 5
employees, and with only 12 firms having more than 100 employees. Despite a
high housing production rate during the past 15 years, the number of
unemployed architects and technical engineers is high e.g. every second
operating in Vienna is not employed by a firm but operates as free-lancer.

Contractors are responsible for the realisation of the building on the basis of
approved plans. Most contractors operate on the local or regional market due
to the differences in building codes between Bundeslander. The smaller firms
are organised in Wirtschaftskammer Gewerbe meaning that they perform a
craft-based job. The total nhumber of companies operating as contracts is
difficult to assess due to mixing of categories. A second group of contracts are
the larger firms classified as Bauindustrie. There are in total 20 companies
and with more than 20 000 employees in Austria. Besides operating all over
Austria, these are also present in many neighbouring countries (Achammer
and Stocher, 2005).

A specific feature of the Austrian construction is that operations involving
wood products must be performed by a firm holding a carpenter
(Zimmermeister) degree. The result is that the number of carpentry firms is
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large but also that the specialisation on these tasks have made it difficult to
diversify into other areas.

Organisation of residential construction projects

The performance and obligations in a housing project of these actors are
stipulated in a large number of rules and regulations both from a general and
industry specific perspective. The number of legal rules is large and
agreements between actors are present and described in the ONORM
(Achammer and Stdcher, 2005). Further to these there are industry standards
established by work category organisations. An example is the standards
stipulating the responsibilities and fees for Ziviltechniker (Architects and
technical consultants).

The realization of a housing project is a fairly strict process where actors
perform activities based on specialisation in a sequential manner. Figure 22
details the various activities (left) and shows when authorities are involved
(middle). The right part further shows the division of processes that is
apparent in the Austrian housing industry.
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Figure 22: Overview of realization of project including authority contacts and overall processes

Project management (PM)

A specific feature of the Austrian construction process is the dominant role of
Ziviltechniker  (Architects and technical engineers). Meeting the
architecturally, technically and individually demands from society this actor
group has established itself in a strong position in the realization of projects.
Until 1994 they were allowed to not only design and plan construction but also
have responsibility for realisation. After 1994 the design and planning and the
production should be split between actor groups.

This has led to a number of different project organisation forms that varies in
how the responsibility of the stages are split and coordinated between actors.
For a developer the most common forms are indicated in table 5.
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Table 5: Different project organisation forms in Austria (Adapted from (Achammer and Stdocher, 2005)

Developer Contracted Construction Design-bid-build | Design-build
produced design, own management
production
Des. Prod. | Des. Prod. | Des. Prod. | Des. Prod. | Des. | Prod.
Developer X X X
Consultant X X X X
Contractor X X X

The strong role and position of technical consultants by tradition and legal
conditions has resulted in variations of general contracting being the most
common project realisation (Achammer and Stoécher, 2005). For larger
projects and when local housing associations are involved design and build
has a higher share. Together with contracted consults construction documents
are produced and approved by authorities. The development of this procedure
has resulted in little opportunities for contractors or material suppliers to
affect the design of the building or the organisational arrangements. Further
to these common forms, recent developments have been for a developer to
tender a project as maximum price, as a competitive negotiation, or as a
functionally based contract.

The organisation of a project is based on the tendering procedure where the
options include: open tendering, closed bidding with prior notification,
negotiation after notification, closed bidding without prior notification,
negotiation without prior notification and direct ordering. The most common
procedure of the tendering process is that of “closed bidding with prior
notification and the direct tendering. For larger projects and projects by the
local or federal authorities an increasing share are tendered as architectural
competitions, where architect firms submit offers. These are applicable for
both design and production, and based on the evaluation bids for the
production of the construction work is then commenced (Dienst and Chromy,
2007). The result of the tendering process is a temporary project organisation
of a large number of actors for different operations and processes.

As the general contracting is the dominating contracting for residential
housing projects it often includes a large number of contracts for foundation,
framing, roofing, cladding installations etc. To maintain flexibility and
improve competitiveness assigned contractors often sub-contract other firms
for specific operations. In small to medium sized projects the normal
procedure is that a project manager in the name of the developer coordinates
the work at the construction site and is responsible for the different sub-
contracts. For larger projects design and build contracts are the most
prevailing but also here sub-contracting are common (Ibid).

For any of the assigned companies the possibilities for generating profits is to
optimize internal processes as efficient as possible. Despite an affinity for
individualism in the architectural design of a building tasks and operations
are fairly standardised and since the function of the building have to conform
to strict technical requirements standard products and components can be
used. This gives the opportunity for contractors to contract sub-contractors to
lower the cost of skilled personnel.
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Figure 23 summarises the above presentation indicating what actor categories
are involved, the possible contracting forms and how the construction process
is operationalized.
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Figure 23: Multi-family housing process and actors

Technological development and industrialization in housing
production

The technological development in the housing sector is much affected by the
view of housing in Austria and the norms stipulating minimum requirements
of products and not on systems. The Austrian tradition comes from a scarcity
of wood products at the beginning of the 20t century and the need for fire-
safe buildings (Natterer and Winter, 1986). Concrete and bricks grew in
importance and local brick producers emerged. The development of cranes
and construction elevators mechanised on-site production using bricks. Bricks
conformed to technical requirements and assembly was easy. The
development of products came not from contractors or consultants but from
material suppliers since their products had to conform to norms. Also, the
sequential process in the realization of a project meant that contractors
focused on production management on-site with little opportunities to affect
the overall process. Legal requirements on who was entitled to perform
different operations further enhanced the sequential process, where e.g. the
roofing had to be preformed by a carpenter (Zimmermeister). A further
constraining factor was and still is the difference in building codes in Austria.
Each region (Bundesland) has its own based on regional conditions and could
decide independently for changes. There has historically been little incentive
for nation-wide cooperation in research and product development. But with
contractors and building materials producers (except for wood products)
belonging to the same Wirtschaftskammer there was organisational incentives
for cooperation enhancing the dominance of concrete and bricks on behalf of
wood products. Building material suppliers have therefore had an important
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role in the technological development in the construction industry. The
dominance of brick framing has resulted in that the largest brick producer in
the world is Austrian.

Of the total residential housing stock in Austria, bricks as structural member
accounts for an approximate share of more than 70%. The share is higher in
multi-family housing but still a high share also in single-family (>50%)
(Statistik Austria, 2004). The development for the past ten years indicate a
slight shift towards other materials such as on-site or prefabricated concrete
structures as well as prefabricated timber structures (Statistik Austria, 2007)
both in single-family and multifamily housing.

For single-family houses there is a trend towards prefabricated timber
structures where this industry has grown to a market share of about 38% of
the annual total construction (OFV, 2006). In the multi-family timber
structures holds only a minor share not exceeding 3% annually, but growing
(Statistik Austria, 2005).

The highly regulated process in specific housing projects and a lack of
nationally harmonised rules and regulations have impeded the
industrialisation of housing production (Geissler et al., 2005). The difference
in code between regions creates a small to medium sized structure where
individual companies have small financial means for both product
development but also industrialisation of the process. A study by VIBO (1998)
indicates a potential to lower total construction costs with 10-15% following a
harmonisation of building codes. This comes from economies of scale e.g.
prefabricated elements and modules, simplification of the design and
assembly process and harmonization of technical requirements.

The share of off-site prefabrication of elements is low due to the dominance of
bricks as framing material. The progress has been on on-site production
management and from a cost perspective. For other parts of the building e.g.
roofing and truss systems there has over the past 15 years been a trend
towards systems development (Schober, 2001) based on the cooperation
between universities and wood products producers. The development came as
a response to changes in building codes and as a need to off-set sawmilling
products in the domestic construction industry. The progress was thus from a
technical perspective and not induced from a need from the construction
industry or from end-consumer. Thus the statement from research literature
around the construction industry being large, complex with involvement of
temporal organisations with arms-length relations is very much the situation
in Austria (Crowley, 1998; Slaugther, 1998; Gann, 1996).

3.1.3 Research funding and actors — public and private

Research funding in Austria is as in most other EU member countries affected
by the Lisbon process stating that open, public funding should be a third of
total funding and the remaining two-thirds from industry. In 2004 the split in
Austria was 37/63 (FFG, 2005). For the past three years, the organizational
landscape of public funding has changed becoming more centralized and
condensed. The Austrian Research Funding Agency (Osterreichisches
Forschungsforderungsgesellschaft mbH (FFG)) was established from the
merger of four other organizations. FFG has the objective to fund research
strengthening the Austrian research and industry environment, by promoting
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cooperation and knowledge creation under a innovation system context. So
far, FFG has initiated three overall research programs “Competence and
excellence”, Innovation and Co-operation” and “Human resources and
gender”. These programs are further subdivided into various projects of which
one is the “Haus der Zukunft — the Future House”. This project involves a
number of studies with the perspective of wood products and timber
structures utilization and development.

Forestry and the wood products industry are important sectors in Austria,
with demand and need of research activities. Traditionally most research has
been conducted on a company level or by specific nationally oriented research
institutes almost fully financed by the industry e.g. Holzforschung Austria.
With the institutional division of Austria into nine different Bundeslander
with a large own governing, research and development has had a more
regionalised focus. These Bundeslander have actively developed research in
the forest and wood products area based on importance of these sectors in the
region. Over the past ten years a number of Forest and wood products clusters
have established with a high company involvement and focus (ProHolz,
2006). The development of these clusters was based on the conditions in that
Bundesland and sector. There has been fairly little cooperation between
Bundeslander.

Company based funding has over the years either come directly from
individual companies or through the branch organizations. The former has
often had a regional focus i.e. one or a number of companies have initiated
and funded company specific projects. The facilitator and conductor of the
projects have often come from universities or regional institutes. Typical
projects are those aiming at improving production or product specification
development.

The branch related projects has had a broader focus. There have been projects
aiming at developing a specific market e.g. the Italian, or general promotion
nationally of wood as an environmentally friendly and high-tech product. A
specific feature of this funding is how companies and sectors are associated to
different branch organisations. The Austrian branch organisation system is
divided into seven different categories, and is mandatory based on activities of
the company. These branch categories are (figure 24): SME: s and craftsmen
(including carpenters), Industry (including forest products industry), Trade,
Bank and Insurance, Transport and Traffic, Tourism and Leisure, and
Information and Consulting.
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Figure 24: Organisation of the Austrian Enterprise Confederation (Wirtschaftskammer Osterreich, WKO)

Although the different categories are under the same umbrella the direct
cooperation is not utilized fully. An example is the promotional programme to
enhance wood and to increase education of carpenters, which are organised
under the Kammer SME:s and Crafting. This programme was initiated and
coordinated by the branch organisation for forest industry (under Kammer
Industry) without too much initial involvement from the carpenters’
organisation (Lechner, 2006; Steinmauer, 2007).

In the beginning of the 21st century, development in research funding towards
the forest and wood products industries saw a slight change away from a high
company funding involvement where instead the public authorities allocated
resources directly to universities and research institutes on a national level.
The objective was to increase national cooperation of research facilitators in
the individual Bundeslander. This resulted in a number of competence centres
with different research focus participation.

3.1.4 Development in the solid wood value chain towards
housing

The development of the solid wood value chain towards housing has followed
different directions and involved different actors. The following sections
highlight the development and point to some affecting factors.

Sawmilling industry

During the past 20 years the Austrian sawmilling industry has developed from
a large number of small and medium sized companies supplying the national
as well as neighbouring markets e.g. the Italian, to a division into large export-
oriented sawmills with a high focus on production and primary products
further processing and smaller more locally oriented sawmills (Holzindustrie
Osterreich, 2006). Presently the industry comprises some 1000 sawmills of
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which the ten largest accounts for more than 60% of total sawn timber
production.

The development was an active decision among sawmilling companies and
branch organisation to increase value-adding operations achieving a
competitive advantage in the increasingly fiercer global sawn timber market.
Extensive market studies of customer preferences in domestic as well as
international markets, and combined with improved knowledge of properties
of domestic tree species resulted in technological development of sawmilling
equipments and processes (Schwarzbauer, 2005; Teischinger and Lex, 2005;
Puwein, 1988). The development has resulted in larger wood products
producers with integrated value adding operations aiming for the construction
distribution segments e.g. Stora Enso Timber, Binder Holz, Mayr-Melnhof,
Stallinger.

An interesting progress towards inclusion and evolution of the timber housing
industry was a research project at one of the Austrian universities aiming at
finding a market for inferior side-boards from sawn timber production. The
project looked at producing cross-layered boards for the furniture industry,
but where the result of the project pointed towards the construction industry
instead. These cross-laminated timber (CLT) boards proved to have properties
suitable for structural purposes as load-bearing walls or floor systems in both
residential and commercial applications. The initial research project
developed in two different production and product directions based on the
companies taking on the product. Both the initial research project and the
commercialisation had a production based focus stemming from the wood
products industry, i.e. the focus laid on efficient production and raw material
recovery and not on demands and requirements from the housing industry!.
The present production output of CLT in Austria is about 80 000 m3 but with
additional capacities of more than 100 000 m3 in the coming years. Examples
of companies producing CLT are KLH, Binder Holz, Mayr-Melnhof, Moser
and Okohaus. In Sweden CLT is produced by Martinsons and in Norway by
Moelven.

Building components manufacturer

Building components consist of glue laminated beams (standard and
adapted), roof trusses and of different elements like walls, roof and floor
systems. The structure of these manufacturers is affected by legal rules
defining what operations specific work groups are entitled to perform i.e.
timber related operations like roofing or interior panelling had to be
performed by a person with a carpenter degree (Zimmerer or Tischler). The
result was a clear division into manufacturers of gluelam beams for the
distribution segments, and companies producing roofs, other elements and
single-family houses.

The gluelam industry includes large efficient producers of standard products,
and medium-sized to large companies producing and engineering structures
for commercial and sometimes residential buildings. The total production
volume has exploded during the past ten years from about 100 000 m3 in
1995 to a present volume of more than 1 million m3 (Holzindustrie Osterreich,
2006; Schwarzbauer, 2005). The development of the gluelam industry has

! Interview Schickhofer, spring 2007
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diverted in two different directions and from different industry settings. The
first are sawmilling companies extending their product portfolio with gluelam
beams as a value-added product supplying the distribution segments. The
focus has been on production and distribution efficiency of standardised
beams (Leicht, 2007; Holzindustrie Osterreich, 2006). The second direction
involved companies from the wood component and housing industry i.e.
carpenters (or in German “Zimmerei”). The development of these industries
have been towards using more adapted products resulting in development of
own manufacturing of gluelam beams. The focus has been to improve
competitive advantage by integrating their technological competence with
production and manufacturing of specialised gluelam beams components and
elements. Examples of companies are Wiehag, Glockl and Graf Holztechnik.

The second group is the carpenters (Zimmerei) specialised in timber
structures either only the roofing or the whole building structure (often only
single-family houses). These are educated craftsmen with experience in using
timber. This is a dispersed and fragmented group ranging from small
companies working as contractors or sub-contractors only erecting the roof
with little specific competence in technical construction aspects, to larger
companies with a high level of competence and capability to plan, manage,
produce and assemble the timber structure. Carpenters seldom have the
overall management of a residential project but are assigned as contractor for
the timber structure. The total number in Austria is about 1500 companies
(Holzbau_Austria, 2007). Examples of companies are Kulmer, Obermayr,
Kohlbacher and Mach Holzbau.

Prefabricated timber frame manufacturers

At the end of the solid wood value chain along with the traditional carpenters
is the prefabricated house manufacturing industry. These are small to medium
sized companies producing and selling houses to the private, and based on a
standardised factory production. Often these companies started as carpenters
growing their business in the local market towards regional and national
presence by developing standardized production methods. It is more
pronounced in the eastern part of Austria with its higher focus on general
residential construction whereas in the western part the traditional wood-
using carpenters have maintained a strong grip on the market also to the
private consumer market (Osterreichische Fertighaus Verband Annual Report,
2006). The annual production of single family houses with a prefab timber
frame has grown from a few hundred in the 1970’s to a present volume of
more than 5000 units (Ibid.). The 25 member companies of the branch
organisation supply the dominant share (65%) on the Austrian market. During
the past few years a number of the larger companies have initiated activities
also in the multi-family housing market with a prefab system, but the
development has been slow mainly due to competition from traditional
housing companies but also since the single family market is still growing
(Ibid.).

In summary the development of actors involved in timber housing is described
in figure 25 with different developments dependent on initial company focus.
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Figure 25: Historical developments of actors in the timber housing value chain

Smaller, local carpentry firms that assemble parts or the whole timber
structure in individual one- and two family houses.

Prefabricated standard houses (Osterreichisches Fertighaus Verband)
Individually produced houses but from larger companies working on a
national level (Kulmer, Obermayr etc.)

Industry and commercial buildings (Wiehag, Kaufmann)

The development of actors in the solid wood value chain has played a role also
in terms of how and where the different actor categories connect to the
construction process. Sawn timber suppliers are seldom included directly in
this process more than that they deliver products for the local, regional and
national builders merchants. Instead carpenters and prefabricated timber
frame manufacturers are actively taking part in this process.

The integration of the wood products producers and actors in the construction
process is schematically described in figure 26.
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Figure 26: Wood products actors and integration in the Austrian construction process

The figure indicates the low involvement of actors of the solid wood value
chain in the construction process. The legal conditions where carpenters are
the ones performing construction tasks using wood products pose have
affected the development. Carpenters have a well established niche in the
construction process and can explore this further by creating building systems
meeting the demands of the housing industry. They are well distributed over
the country and have good contacts with developers. The constraints are that
they are often smaller in size thus lacking the financial means to develop
further and that they lack the knowledge and skills in other construction
operations.
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3.2 Mach Holzbau, Karl Mach Gesellschaft m.b.H.

Background

Mach Holzbau, Karl Mach Gesellschaft m.b.H. is a timber housing company
operating in the new build and renovation residential Vienna market. The
company started in 1954, by the father of the present owner, as a local
carpentry taking on various carpentry projects like roof trusses, simple roofs
for single-family houses, elements for larger contractors or basically any
structural product involving timber. It is nowadays owned by a foundation
founded by the family of Karl Mach, the son of the company founder Karl
Mach Senior.

At the time of establishment, wood was seen as a low grade product not
suitable for high-end residential housing — Barackenbau - was a term often
used for timber framed structures, why the company tried to be as diverse as
possible to find projects. The number of persons working at the company was
for long between 5-10 employees and with the owner as managing director,
project manager, purchaser and worker.

When the present owner, Ing. Zmst. Karl Mach Junior entered the business in
1978, the market focus and size of the organization was about the same as for
the past decades i.e. simple timber housing projects in the Vienna area and
with 5-10 employees acting as carpenters on the production sites.

The development of the housing market in general and timber housing in
particular had been towards other materials i.e. bricks, concrete and steel.
Timber had still a strong market share in roofing and simple structures. Rules,
regulations and standards were often based on these other materials, and the
knowledge of wood among actors in the construction process was low.

Wood was seen as a low-grade product resulting in that little time
was spent on how to draw, plan and calculate the timber
structures of a house. Working men in the timber housing business
were often low trained; as long as they could use a hammer and
nails it was OK. (Karl Mach).

The industry structure among timber using companies experienced a further
specialisation and a shift towards fewer and slightly larger companies during
the 1980’s. Furthermore, many were also incorporated in larger construction
companies as departments engaged in timber structures of the building.

3.2.1 The development prior to 1993

Entering the family company in 1978, Karl Mach continued with the same
market strategy as his father. Simple timber structures in the Vienna area, and
also single-family houses were the two main project types. The markets were
difficult and profits low mainly due to the traditional view of wood — low-
grade. This view came from the generally low knowledge of wood and wood
products in the housing industry where the instructions of how to use wood
was left for the contractor of the timber structure with little advice or
interference from project developers.

These external factors made Mr Mach realize that the company had to change
its strategic scope as well as how to allocate and deploy resources more
effective internally.
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Decisions were to bid on larger projects, and put extra emphasis on the quality
to show that wood was a good alternative material. Mach Holzbau maintained
its position in the construction process as a sub-contractor of structural
frames as well as roofing structures but extended the customer base to also
include larger contracting firms.

To come around the difficulty in finding skilled workers, Mr Mach installed
computer aided software for calculating and producing construction products.
The software gave the opportunity to precise detailing and appraising of bids
by including price lists of products and production time of workers, and for
internal planing and execution of production. At the same time the company
started to employ apprentices and by training programs taught them to use
the software and to produce and assemble pre-cut systems on-site.

The result was that the company started to grow, got a reputation in the
market of producing qualitatively good projects, and were able to employ
more people.

At the end of the 1980’s and the beginning of the 1990’s, this strategy was
helped by promotional campaigns from the forest industry branch
organisation promoting wood as a renewable resource and a high-tech
material with properties suitable also for other applications in housing
projects.

To be able to realize this development Mr Mach saw the need of trying to
standardised production, resulting in a small prefabrication facility on the site
of the company in southern Vienna. With this the company was able to
produce timber structures off-site and assemble these on-site quicker and with
higher accuracy than previously. More projects were acquired by the company.

3.2.2 The development between 1993 and 2000

The market in general started to take off, the demand for housing increased
after low production rates during the 1980’s, and timber structures followed
the same trend. The prefabricated house manufacturer with their products
started to take shares from the traditional on-site, brick produced houses, and
developments in the western provinces (Bundeslander Vorarlberg and Tirol)
showed that timber could be used as structural members for housing.

Mach Holzbau had grown to one of the biggest timber housing companies in
Vienna specialising on the timber structures mainly roofing on residential but
also industry buildings, and a minor share of projects were in the single family
housing market. The number of timber housing companies in Vienna had
declined from 200 during the 1950’s to a present 15-20.

The competition on the single-family housing market became tougher and
despite the general preference of architect designed houses, the prefab
housing industry with their rational production affected the margins for a
company like Mach Holzbau. The company decided to withdraw from this
market in large. Instead, with the reputation of the company and the market
development towards adding an extra stock on top of residential buildings, the
company went for this market. Projects were obtained through the standard
tender procedure of open bids and where Mach took a role as a contractor of
the structural frame but without the interior finishing. The customer was in
this case either a developer or a larger contractor having a D&B contract.

84



The internal decision making of the company was basically a one-man show.
Mr Mach was responsible for sales and marketing and was involved in most
project bids and realisations. It was his knowledge of the company and his
view of where the future lay that dictated the strategic development as well as
project realisation.

To maintain and increase market shares in the Vienna market, Mach Holzbau
realised that the production site in Vienna was becoming too small for further
expansions and something had to be done.

In 1994, a new prefabrication facility was inaugurated outside Vienna. State-
of-the-art machinery was installed and with that computer-aided software.
Construction workers form the neighbouring villages were employed. The
reason to employ people from the local community was that people seldom
move and thus a possibility to educate workers within the realm of the
company culture.

The strategy was to aim for the Dachausbau (Additional stocking) market in
Vienna and with a high degree of off-site production and swift assembly on
site. According to Mr Mach, the individuality of each project made it almost
impossible to develop an own standardised system but each and every project
was almost unique. What the company did was trying to standardise internal
processing i.e. how to bid on projects, how to realize prefabrication,
distribution to the site etc.

This standardisation included splitting the administrative work between him
as manager and one person in charge of calculating the projects, two persons
in charge of realizing the projects including planning production, and one
person in charge of purchasing.

Furthermore, assembly workers were increasingly involved in the off-site
prefabrication to make adjustments aiming at optimizing assembly and to get
feed-back for coming projects.

During this period the company got a number of prestigious projects including
a five year project of renovating and remodelling a residential housing
complex of about 50 buildings (in total 130 stairwells) worth more than 10
million Euro, and to construct a new roof for a burnt down roof section of the
Imperial Castle. These projects were according to Mr Mach realized thanks to
good internal planning, high quality in prefabrication and skilled workers.

The segment and project specialisation resulted in a higher number of projects
for the company. Aiming for slightly larger projects, the number of
competitors was fewer and the contracting system in the Austrian housing
market with a general contractor and a number of sub-contractors dependent
on type of work, meant that Mach Holzbau also took projects from the larger
integrated construction companies. Furthermore, the company had developed
good relations with a number of architects that knew the company and its
possibility to produce high-quality projects. This latter development made it
possible for Mach to come in already in the projecting phase and the design of
the structure suitable to the timber based system of the company. At the
tender procedure Mach then had an advantage over competitors.

To enhance this further, Mach Holzbau established relations with suppliers of
material e.g. insulation, sawn timber etc. to minimize own storage and to
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optimize distribution. Additionally, to further enhance quality of the final
project the company started to phase-out sawn timber and substitute sawn
timber with engineered wood like KVH, gluelam and other glued products.

The realisation of a project worked commonly followed the following steps:

e The company often tended on the timber part of projects, calculating
cost and time using their internal knowledge from previous projects.

e If/when they got the project a more detailed plan was presented.

e Layout and design drawings were specified in details, which were sent
to the prefab facility for production.

e A time plan of when to produce and when to ship to the site was made
and discussed and finalized with the overall project contractor.

e Purchase of raw material based on the final production plan, before
production and assembly.

e Weekly monitoring of project development and fine tuning.

e Evaluation after each project to find ways to optimize future projects,
involving assembly workers, prefab workers and administration.

This structured way of realizing projects bear fruit, and during the period the
company had a high turnover with a return rate of more than 20%.

3.2.3 The development between 2001 and 2006

Starting at the end of the 1990’s the market where Mach Holzbau operated
became tougher.

As the total housing market declined somewhat despite the
increased standard of living in Austria, the result was an increase
on exclusive housing i.e. architecturally-designed; additional
competitors, often smaller, working as sub-sub-contractors to the
larger; and a more difficult market for financing projects. This
trend had an effect on our position and role as contractor in a
niche market (Mr Mach, MD Mach Holzbau).

A developed strategy is taking its form

For Mach Holzbau, the development in the market meant more competitors
on each bided projects, a lower margin on each project following the focus on
cost from developers and lower degree of standardised projects. During the
years the company had established a reputation in the market resulting in a
number of long-term relations with potential customers. These relations were
often with architects but also with private estate developers.

The market strategy of the company remained basically the same as during the
previous period, thus directing efforts towards the Dachausbau, and in small
scale work with architects producing and erecting exclusive single-family
houses in the Vienna market. The established relations helped in realising the
strategy, and according to the owner, it was difficult to switch to totally
different regions or segments with the present knowledge and organisation.
The company targeted architects and developers on the Vienna market by
offering a framing system based on its expertise in prefabrication, but it also
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included designing and calculation advice in the tendering phase to these
customer groups (architects and developers).

To utilize the comparative advantages in having the component and
prefabrication plant, they took on production of components and elements for
competitors. The move was meant to achieve full capacity in production as
well as maintaining and extending production competence. Moreover, it gave
contacts with competitors for further cooperation in larger projects. Although
the intention was this it was only in a few cases where a real cooperation bear
fruit. In general there is a fairly high degree of exclusiveness and reluctance to
be too open in the Austrian business environment according to Mr. Mach,
which is much the case within the construction industry dictated by the
construction process with fairly clear splitting of what different actors are
allowed to perform and willing to perform.

To secure the invested money and knowledge in the company, the owner
decided to establish a foundation owning the company. A dominant reason for
this according to Mr Mach was the Austrian tax system with high company
taxes. In an increasingly competitive market with declining returns, small and
medium sized companies had difficulties in maintaining a high investment
rate both in tangible resources but also in intangible such as knowledge and
competences of the personnel. The money that the company has earned and
the knowledge it has acquired about both production and assembly and
project development has resulted in that Karl Mach and the owning
foundation is looking at establishing a daughter company in Slovakia in the
Bratislava area. The future market looks promising, they have already
purchased land and they have established contacts with contractors and sub-
contractors. “See it as my way of securing that my children can develop
something like I did” (Karl Mach, Owner Mach Holzbau).

Instead, the company and Mr Mach,
started to engage in different branch
induced wood based projects and
programs promoting wood as a suitable
~ structural product, but also a project
. together with colleagues in the timber
housing business establishing a joint-
¢ owned company competing with the
L larger housing companies in tendering for
a full project contract i.e. not only the
| timber structures.

Unfortunately, this idea did not
realize due to financially discrepancies between the companies in
the project. We could not agree on how would do what and how to
acquire and split the return (Mr Mach, MD Mach Holzbau).

Furthermore, in the beginning of the 21st century, Karl Mach had a contact
with Prof. Winter at TU Wien, discussing the coming changes in the Building
codes of the province Vienna. Together they sketched on and developed a
production and building system to enter the multi-family housing market. So
far, that system has not been realized but the contact supported Mr Mach’s
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belief that a light weight system is a good and working solution also for this
type of structures.

Increased focus on product and production development

The company had grown to about 70 people, 10 in the office and about 50-60
carpenters, thus a medium-sized company but a large company in its niche.
Meeting the increased competition the company realised that production
efficiencies had to be made, to optimize the internal processes from tendering,
procurement, technical drawings to production and distribution.

Internally a number of cost-cutting changes were realized. Specifying each
production operation and to dedicate personnel to these operations achieving
a better production efficiency. Furthermore, job rotations and internal
education of production and assembly workers being able to perform more
than one operation was introduced to minimize bottlenecks. Also, job
specialization of the pre-cut operations was introduced, which was further
improved by up-grading the technical software connecting the design and
procurement unit with production in the prefabrication facility. According to
Mr Mach, having the latest technology in both operations (tendering and
production plant) was one factor in the success of the company. To be able to
realize it in practice, a further education of assembly workers to maintain and
increase quality of the final product was initiated.

The building system that Mach Holzbau is using is an open light frame system
mcludmg KVH studs, gluelam beams, OSB sheathing and gypsum boards

G where the different components are
integrated differently meeting the
technical properties of the structure.
Connections and joint angels are flexible
by the usage of steel plates.

For roofing structures steel rods are
used to strengthen the structure and to
obtain flexibility in the roof angel.

The quality of the final structure is
obtained by procuring value added raw
material (KVH, gluelam beams etc), the exact dimensioning in the prefab
plant and the skilfulness of the assembly workers.

The construction system as the physical offer is thus what is termed “Rohbau”
I.e. the actual building structure but without interior finishing or the
installation systems like electricity, water, etc. These additional construction
works is either performed by other contractors or sub-contractors or managed
by Mach Holzbau sub-contracting other firms. Over the years the latter form
has increased as a mean to differentiate from competitors and being able to
obtain larger projects, which sometimes have meant sub-contracting assembly
operations. Furthermore, the company started to look for other companies in
the business that could widen the market scope as well as add capabilities to
the present construction system. Heraklith, a company with an insulation and
building system was targeted, and since 2005 they have started to work more
closely with an extended offer.

88



The idea was not that we should merge, but to have knowledge of
each others processes and systems thus being able to offer the
market a qualitatively better product and us a higher margin. |
have no wish in either acquiring another company or being
purchased. (Mr. Mach, MD Mach Holzbau).

The cooperation with Heraklith has developed the offer a bit further as well as
actual production and assembly process within the company.

The normal procedure in a project was that the prefab plant produced
components for the actual building structure, which was then assembled on
site. After this the insulation and cladding was performed on site with either
own personnel or sub-contractors. Today, with the Heraklith insulation and
building system they have the possibility to produce elements with insulation
and exterior cladding off-site. On the construction site, these elements are
assembled and the interior cladding is mounted (figure 27).

Phases
Design and plan H_+ Contract / Production ’_l_. Assembly
Actors
Developer Architect Contractor
\ Other Sub-C
Mach Holzbau
Activities by
Mach Holzbau Calculation Detailed plan Components to site
and bid
Production and Assembly of
time plan components
Purchase Insulation and
cladding
Production of sometimes by sub-
components contractors

Contracting sub-
contractors

Figure 27: Example of construction process, actors and specific activities at Mach Holzbau

Traditionally, the company had used standard wood products for component
and element production. In the process of improving the quality of the final
product and to achieve a better margin, the company had increasingly
switched to more adapted wood products e.g. KVH. There was no own product
development in the company but with the introduction of CLT (Cross-
Laminated-Timber) in the market, Mach Holzbau tried the product in a
number of projects to evaluate the possibility in developing its own framing
structure. Presently, CLT is delivered as a board with little adaptation
meaning that “the price of the product compared with properties and “extras”
it gave made it less cost and quality effective than the system we were using”
(Mr. Mach, MD Mach Holzbau).
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A larger company required a formalised organizational structure
The organizational structure has remained about the same for the past 10-15
years. Mr Mach is involved in most initial decisions on what projects to bid
for, how to coordinate work after the tendering process, discussions with
customers as well as suppliers etc. Although there is a high degree of direct
supervision from Mr Mach, the organisation has clearer decision levels as
formerly. As the projects differ in size, there was a need to establish clearer
roles within each project, resulting in smaller units with specific tasks.
Especially within the project administration unit, there is a clearer division
between different persons based on tasks to be performed e.g. design of
structure, planning of production, procurement of materials and sub-suppliers
are designated to specific persons. Despite these changes in authority the
culture of high involvement and direct supervision has remained but has
moved one level down.

The production organisation, made of up about between 30-50 workers based
on season, has a similar structure of foremen for individual production tasks
e.g. pre-cut facility, prefab facility and assembly. The workers are
predominantly carpenters and switch between working in the prefab and on
the construction site with assembly works. There is a fairly high degree of
learning-by-doing and workers are promoted based on experience.
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3.2.4 Summary of strategic development over the periods

Activities

Prior to 1993

1993-2000

2001-2006

Critical external
factors affecting
business
strategy

Wood seen as inferior
material in construction
Shortage of skilled
carpenters

Low construction rate

Increased competition
following growing interest in
timber structures.

Demand for stock-extension
on existing buildings in
Vienna.

Cost pressure in housing
industry.

Cost pressure and resulting
consolidation in housing
industry.

Declining construction rate.
Increased interest in energy
efficient housing.

Strategic focus

Initially, local supplier of
simple timber structures,
developed towards roof
structures, single-family
houses in the Vienna area.

Local supplier of medium
sized timber based housing
projects.

Local supplier of medium
sized timber based housing
projects.

Product strategy | From basically any timber Project dependent products | Project dependent products
structure to roofing, single with standardised internal with standardised internal
family houses with internally | process and production. process and production.
adapted components. Developed relations with

component suppliers.

Market strategy | Focused on Vienna region Focused on Vienna region Focused on Vienna region as
as sub-contractor in open as sub-contractor in open sub-contractor in open
tenders. tenders. tenders.

Deliver qualitative projects Deliver qualitative projects Deliver qualitative projects as

as references for future as references for future references for future projects.

projects. projects. Develop relations with
Develop relations with architects and competitors.
architects.

Resource Computer-aided production | Establishment of new State-of-the-art machinery

management Offering apprenticeships component and and software.

Learning-by-doing

prefabrication facility
Founding of foundation to
secure financial situation
Develop internal project
process by delegating
responsibility

Participation in regional
research programs and
organisations.

Organisational
structure

Simple functional structure.
Entrepreneur

Simple functional structure
with short decision making.

Simple functional structure
with short decision-making.

Changes in
strategic focus
during period

Need to grow in size.
Focus on specific products
Small off-site component
manufacturing facility.

Off-site production to secure
quality.

Develop relations with
suppliers and influenceable
actors (architects, technical
consultants).
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3.3 Graf Holztechnik GmbH

Background

Graf Holztechnik is the daughter company to Leyrer — Graf Baugesellschaft
mbH (L-G). Graf Holztechnik is operating in the advanced timber housing
market e.g. office and industry buildings, stock additions to already built
houses, and renovation of single family houses.

The mother company is one of the larger construction companies in Austria
with operations in both residential and non-residential buildings and
infrastructure (roads, tunnels etc.) on a national level and with head quarters
in the city of Horn in Lower Austria (the north east Bundesland). Besides
Holztechnik, there is one national daughter company operating in the
concrete business, and two other in the Czech Republic also with concrete
products and finally an infrastructure company with paving material
production (figure 28).

E-
Leyrer + Graf Baugesellschalt

Gmiind - Wien - Linz - Horn - Schwechal - Weilra - Zwelll
|
| \ [ %
A A f A f
DEHM & OLBRICHT | |Gral - Holztechnik [’.:- Graf Beton & Recycling E— Bohemia-Consirucliva E-
Gmind |

STADTBAUMEISTER  Wien Hom Treban (Ts
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Linz
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Figure 28: Organisation of Leyrer-Graf, 2006

Larger Austrian construction companies have their own wood products
department producing wood based components and elements for non-, and
residential buildings e.g. roof structures, and the same with Leyrer — Graf.
This department was incorporated in the general housing company and
without own specific product or market strategy or market focus. The
department and its production gave a base volume of wood based structural
elements but in times of high demand, and to evaluate own performance,
other timber housing companies were contracted. Focusing on the
manufacturing of structural elements, the department had no own wood
products production but had developed relations with a number of wood
products suppliers in the region supplying for example sawn timber and
gluelam products.

During projects in the beginning of the 1990’s, Leyrer — Graf and its managing
director came in contact with a Mr Strohmeier at Wenzel und Hartl, one of the
largest gluelam producers in the region at that time. That company delivered
products to Leyrer-Graf and the two companies worked together in a few
projects.

At this time the timber housing market started to take off, mainly thanks to
the on-going discussions that wood could and should be used in more
applications than only roof trusses in buildings (Proholz, 2006). Leyrer —
Graf, which just had bought a smaller timber housing company in Horn (close
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to the headquarters) planned to move its existing wood production facility to
the same site, and at the same time extend it to meet the new market
conditions. Not only that they wanted to extend the business, the plan was to
establish the department as a daughter company with full responsibility of
sales and production. L-G hired Mr Strohmeier as managing director for the
company.

3.3.1 The development between 1993 and 2000

Going from a department in a company to a division in a corporation, required
a clear view of where to go and support from top management. Management
at Leyrer — Graf knew that they wanted to extend the business and that
advanced timber structures could be a possible future. They had also hired Mr
Strohmeier because he knew the wood products and timber housing business.

Development of a focused strategy
Initially the question arose if the company would move into production and
processing of gluelam beams, an often needed product in advanced structures.

Reasons for this were that the market for gluelam beams was
growing and with Mr Strohmeier on board they had a resource
with excellent knowledge of this type of product. (Mr Bauer,
Managing Director (MD) Graf Holztechnik).

Despite this competence, the decision was made not to enter the gluelam
business and market, reasoning that Leyrer - Graf was not a wood products
company but with capabilities and competences in construction and project
management. Instead management together with Mr Strohmeier decided for
advanced timber structures like bridges, agriculture buildings, industry and
office buildings etc., structures where the general competences of the company
were and specific competence of Mr Strohmeier. Also, as much as and when
possible Graf Holztechnik should support Leyrer — Graf in other projects
supplying the timber structure of a building.

The market and customer strategy were not explicated more than following
that of the corporation, thus mainly a regional focus and on both public and
private customers. The company could benefit from the reputation and
relations of Leyrer — Graf, when biding on projects.

The product and production strategy was to minimize time for the customer at
the construction site, thus focus was on detailed technical engineering and
production planning along with prefabrication of components. The position
sought was that of a contractor of advanced timber structures segmented to
the local and regional markets. The offer was that of a Rohbau i.e. the actual
structure but without the final finishing performed by other contractors.

A jointing system supports production and organisation
development

In 1994 the new production plant was inaugurated, with prefabrication
machinery suitable for producing components and elements for larger
advanced structures. The equipment was a Lignamatic — a computer
supported, full automated prefab machine only requiring two persons to run.
The facility supported the overall strategic direction in such way that it
minimized production time and made assembly easier and the construction
engineers could have additional time in design, planning and project
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management. To support the technical calculations and optimizing transfer
from drawings to production, computer aided software was installed.

In 1993/94 there were in total about 20 people in the company. Four of them
worked in the office, preparing bids, translating offers, producing production
drawings, purchasing, production planning, sales and marketing. The
remaining 15 worked as carpenters with the production and at the
construction sites. Being part of a larger corporation administrative work like
personnel issues, salaries, book keeping, legal issues as well as overall
marketing were done centrally. Other construction equipment necessary at the
construction site e.g. cranes or workers barracks could be supplied from the
mother company.

In 1995, after the realisation of a number of
projects, Mr Strohmeier came across a newly
developed construction system - Blumer
SystemBau (BSB). Designing and calculating
the building structure from a technical
perspective using the heterogeneous material
wood, the joints of the structure are the critical
part. Normally, these design calculations are
el : very extensive and without a homogeneous

BSB-jointing technique material there are little standard procedure but
extensive work for each joint and project. The BSB used metal plates with a set
number and configuration of holes to create a standardised joint connector.
This made it possible to more easily calculate and design the timber structure
based on overall design and load-bearing requirements. Graf Holztechnik got
the license for this system in 1995 and is since the sole licensee in Austria.

The combination of the BSB and the prefabrication production plant resulted
in that the company increasingly got new projects and grew in size.

The specifics of the BSB was that for example in renovation of
older buildings where the load-bearing structure had to be
replaced or strengthened and where the traditional method was to
substitute wooden beams with steel, we could calculate and design
a structure using the original material — wood. With the new
interest in using wood in the market and among architects this
made us unique and established us in the market
(Mr Bauer, MD Graf Holztechnik)

The BSB jointing system resulted in that Graf could
design and offer advanced large timber structures with
a high degree of individuality based on customer
requirements, but obtaining a rather standardised set of
internal activities. These activities were in the form of
procurement of components which were pre-cut and
prefabricated to exact elements in the prefab facility.
Production and distribution of the elements were then
based on the time planning in the contract to achieve an
efficient assembly at the construction site. Increasingly,
. . Example of

the company started to target architects already in the  ,jyanced timber structure
projecting phase advising the merits of timber-based
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structural systems using the BSB-technique.

The turnover in 1994 had been around 3 million Euro which had grown to
more than 10 million Euro in a few years. The number of engineers and
workers had grown likewise and at the end of the 1990’s were about 10:40.
The development also put a pressure on production.

3.3.2 The development between 2001 and 2006

The company had grown in size both in economic terms and number of
employees. The number of projects obtained of the total number bided used to
be high, but at the end of the 1990’s and the beginning of 2000, the market
had become more competitive. The result of forest industry branch campaigns
promoting wood, the changes in the building codes in the Bundeslander
opening up the market for wood products in larger structures, and an
increasingly focus on energy and environmental issues had grown the total
market for wood but also the number of competitors.

Advanced structures as basis for company development

Graf Holztechnik focused on advanced structures using timber as structural
member and basing this on the BSB jointing system. In market and segment
terms the division were towards

e Objectbau — Larger advanced structures, architecturally designed with
a high degree of individuality and non-standardisation. This segment is
split into two groups
o Elementbau — larger structures including roof and wall elements
e.g. supermarket buildings, fair halls, churches.
o BSB Fachwerk — gluelam beams and wood products jointed
together in advanced structures using BSB.
e Sanierung — Renovation and remodelling of older structures e.qg.
churches bridges, and industry buildings also using the BSB technique.
The Objectbau had been the larger and with customers predominantly coming
from the public. Private customers were often larger companies like
supermarket chains, agricultural businesses, and industry.

The development of the strategy had so far been to meet market demands.
This came from how the construction process worked in Austria. A land-
owner or developer contracting consultants like architects and technical
engineers designed a building and asked for bids on the open market. Based
on quality to price criteria the project was given to a contractor but often split
in different sub-contracts (foundation, structure, interior, installations etc.).
Graf Holztechnik aimed at the structural contracts often obtaining a general
developer contract. The realization of a project was then an internal matter
with little sub-contracting.

As the market became tougher the managing director together with
management of Leyrer — Graf decided to diverse its market focus. Based on
own market knowledge, the competence of the company, and an evaluation of
type of projects realized historically, the management team decided to aim for
two additional segments:

e Passiv/Niedrigenergi — Low energy houses.
e Dachausbau — Adding extra stock to existing residential house.
The reasons to aim for these segments were according to Mr Bauer:
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The debate in Austria regarding energy and environmental
efficiency had developed a focus on low energy houses mainly
single-family but increasingly also larger structures. Wood was
seen as a good alternative with its properties as light and strong
and the possibility to easily add insulation, which fitted our
capabilities nicely. The second market was a geographically niche
market in Vienna. The demand for housing was high and the
number flat-roof buildings or buildings with a non-used attic were
large. Our offer was still as a contractor of the structural frame
excluding interior finishing, and with our network we could
increasingly sub-contract other firms for special tasks (Mr Bauer,
MD Graf Holztechnik)

Achieving this, additions to the production had to be done as well as
reorganising the technical side of the company.

Furthermore, on the customer side there was dominance on projects with
public organisations as financer and developer. The split during the 1990’s
had been 70/30. Although these projects were often larger and thus the
competition was lower, the general development in the market had resulted in
an increase in number of companies biding in each project. The new
competition came not only from companies on the similar size as Graf but also
joint constellations with smaller timber housing companies together with
professional project management companies, and also large general housing
companies with own or sub-contracted timber construction departments.

To meet this new situation, Mr Bauer saw a need to establish closer relations
with a few large private organisations and investors needing a player like Graf
Holztechnik designing and constructing advanced buildings. Examples of
these private organisations were the larger supermarket chains as well as
commercial investors in the suburban mall business. Graf then acted early in
the process developing detailed design plans as well as production schemas
resulting in a side-step of the standard tender procedure.

Graf Holztechnik in the construction process

The decision to add additional space to the production facility was done in
2000 and a new storage hall was inaugurated later the same year. An increase
in the number of projects obtained, made the present prefab production hall
too small and the built storage hall was turned into extra production with a
new prefab machine — Hundegger. The new equipment and the extra space
resulted in that the capacity to produce and deliver structures doubled.

Organisationally, the technical side consisting of about ten persons had up
until now been organised so that one person was responsible for the project
whole chain starting with designing and calculating the initial bid to the
finalized project. This meant that when a project was obtained, the same
person was responsible to produce the detailed drawings, produce production
plans, purchase material, follow-up on production and keeping contact with
the customer.

Over the past few years a gradual division in work based on experience and
competence had developed, and was now concretized.

We realized that to maintain productivity and profitability not
only in production through the new machines, more important
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was to create an organisation in the technical bureau that
matched that development. We had been working with similar
projects for a long time and the internal processes required to
perform were known to most people, but the efficiency in each
project was hampered. The increased usage of computer aided
software and possibility to send drawings and plans from and to
customers, suppliers etc., were making the time available for high-
quality activities shorter. We needed a new and clearer
organisation of work (Mr Bauer, MD Graf Holztechnik)

The technical bureau now consists of different work categories based on
competence and experience.

Managing director — in charge of strategy, sales and project analysis

Construction managers — senior project managers for larger projects
with responsibilities including finalizing bids, detailing of projects,
contacts with customers and suppliers, overall planning of projects

Calculator — calculation and estimation of work requirements, costs for
individual projects

Project managers / work preparation — produce technical drawings and
design and prepares these for production. Responsible for smaller
projects.

Purchasing — Responsible for purchase of material, equipment and
distribution for realisation of projects

Production planner — responsible for planning and steering production
based on overall projects

Schematically the organisation is described as follows (Figure 29):

Managing
director
\ 4
Calculator
Large projects Small projects
/\ Purchaser .

Project manager

Construction manager

Project manager \ Production Vad
planner

A

\ 4
Production and Assembly

Figure 29: Project realisation by work categories, 2006
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What is critical with this organisation according to the managing director is to
determine as soon as possible how advanced the project is, meaning that not
assign simple projects to the senior project managers and vice versa. For Graf
Holztechnik the decision is experience-based i.e. over the years the
organisation has developed a knowledge of interpreting how advanced a
project is based on tendering documents.

The realisation of a project with this new organisation was as follows.

o Initial evaluation of projects, including designing and drawing the
technical structure, calculating production and time requirements and
the costs for the project.

e Allocating personnel resources to the project when obtained. Initiate
detailing of drawings and purchase material. Keeping contact with
customer of the progress.

e Production planning and following the overall time table of the project,
initiate production and distribution to site.

e Assembly of structure.

The distribution of time for the individual phases is generally geared towards
a higher share in the initial phases, and with prefabrication and assembly
being fairly static. The split between the latter two phases — prefabrication and
assembly is normally 3:1.

New products and production methods from the BSB technique
Despite being part of a larger corporation, Graf Holztechnik is fairly free in
how to develop its products and how to create and distribute new knowledge.
This comes mainly from a material focus, i.e. Graf Holztechnik has knowledge
and competences in wood and timber construction whereas the corporation in
large is geared towards concrete, bricks and paving material.

Being licensee of BSB, the company has developed knowledge around this and
how to optimally realise a project around this system.

We do not have a product like the prefab manufactured house
industry but our product is the process of incorporating our
technical constructional knowledge and production facility into an
advanced timber frame structure. Basically all projects are
unique. What we focus at is to establish a fairly standardised
working process in-house. (Mr Brunner, Construction manager,
Graf Holztechnik).

To maintain and develop a cutting edge in the process, the organisation works
very tightly together. There are weekly meetings where all project managers
are participating, discussing and exchanging knowledge of each project.
Examples of information discussed are the technical solution to demands in
the project from the developer, or new technologies or techniques acquired
from external sources such as suppliers of different products, legal changes
concerning the construction industry, or various participated educations.
Moreover, each project manager has also almost daily contacts with
production, catching ideas, changes and problems in the production process
as well as assembly on-site and incorporating that in future projects.
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In the production plant there are a few fixed positions with personnel
developing an expertise in that operation with the remaining workers
allocated to different projects. In practice that means that a fixed number of
workers follow the project from the time when the technical drawings enter
production, components are manufactured, elements produced and
transported to the construction site. Changes in production or assembly
methods for a project are documented and presented at the weekly meetings.
There is thus a high degree of specialisation of who performs what and a
formal project organisation but with much direct supervision of the individual
activities. On the positive side, the latter results in that Graf are flexible in
terms of design and late changes. But on the negative side is that the project
realisation is time consuming and people dependent.

Besides this production and process learning there is little actual product
developments aiming at new products or services. According to the company
representatives they have a system that works under the present conditions
and especially the BSB system is a competitive advantage over competitors.
With that in mind, the Managing Director states that the company seldom
cooperates with universities or institutes in new product developments.

Positive developments in the market in general during 2004-2005 resulted in
increased demand for timber structures. The good reputation that Graf
Holztechnik had acquired among architects and larger customers resulted in
more profitable projects with a corresponding increase in turnover to close to
15 million Euro (2006).

Meeting the increased demand a proposition to the management team at
Leyrer — Graf resulted in a decision to construct a new component and
prefabrication hall. This was to be erected next to the present creating a
straight flow from raw material intake to component manufacturing and
further to any of the two adjoining prefabrication halls (2 and 4 in figure 30).

<& »
< »

Approx. 220 m
3.
z . /// / /
Fmmmm—
5 6. 7
Legend
1. Existing hall 1994,

component manuf.

2. Prefabrication hall 2000,
former storage

3. Storage; large volume
material

4. New prefabrication hall
5. Paved area, finished goods
6. Storage; small volume
8. material.

7. Extra storage, open

8. Office

Figure 30: Production facility layout in 2007
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The layout of the production plant had developed of different reasons
according to the managing director. The first reason was the growth in the
market for timber structures in general and the products from the company in
particular, which resulted in a need to have more space and appropriate
equipment. Another reason was the role of the company in the construction
process, operating as contractor with responsibility of the structural frame
and sometimes also the ground setting, thus dependent on the other
contractor when they were allowed to assemble. This had created a need for
storage space for the finished elements.

The additional storage space creates a mean to work with many projects at the
same time and to obtain efficient assembly routines. Finished elements are
stored in distribution sequences and transported to the construction site on
call.
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3.3.3 Summary of strategic development over the periods

Activities

Prior to 1993

1993-2000

2001-2006

Critical external
factors affecting
business
strategy

Development of housing
market

Growing interest of timber
in housing industry
Consolidation and
integrative scope of wood
mechanical industry

Increased competition
following growing interest
in timber structures.

Cost pressure in housing
industry leading to
demand of components
and prefab.

Increased competition on
wood based housing
markets.

Cost pressure in housing
market.

Strategic focus

Produce timber structures
for projects contracted by
mother company.

Local and regional
supplier of medium sized
timber based housing
projects predominantly
non-residential.

Regional and national
supplier of large timber
based structures
enhanced by high
competence and
prefabrication.

Product strategy | Any timber structure Utilize competence in Tender-based.
needed to comply with timber construction and Standardised jointing
project requirements. jointing techniques for technique and technical
Often roof and wall developing advanced competence for different
elements. product projects. products.

Standardised production Standardisation of internal

process but no standard project process from

products — tender based. tendering to delivery and
assembly.

Market strategy | Dependent on strategy of | Regional and national Regional and national
corporation, but often local | dependent on products dependent on products
and regional. but dominantly wooden but dominantly wooden

based projects. based projects.

Offer quality and cost Offer quality and cost

efficient products. efficient products.
Dominance of public
project segments.

Resource Focus on production. Establishment of Extension of component

management component and prefab and prefab facility.

facility.

Licensing of jointing
system (BSB) on the
Austrian market.
Leverage integration
between project leaders
and production.

Project teams to enhance
competences.

Own personnel
assembling produced
components and
elements.

Organisational

Department in larger

Simple structure with

Simple structure with

structure construction company project teams and project teams and
subordinated building production unit. production unit.
construction division.

Change in Necessity to establish own | Definition of three Extension of product

strategic focus
during period

production company in
timber housing segment
meeting market needs.

dominant product market
segments.

Further development of
competence in advanced
structures.

market segments based
on company competence.
Standardising internal
project process.

102




4. End comments

The purpose of this report was to describe the structure and development of
the Austrian and Swedish housing industries. Emphasis has been to indicate
the role of state interventions on the construction process. The descriptions
show the importance of state policies where the Austrian housing industry still
is affected to a large degree by state policies and activities resulting in a
construction process with a large number of specialised actors and tasks. In
Sweden where the state has lessened its interference the construction process
Is under change with opportunities for new products and processes.

The case descriptions support this argument where the Austrian companies
have lesser leeway in formulating and implementing competitive strategies.
They are constrained by the already “given” role and position as wood based
contractors and consequently have developed strategies based on internal fit.
The Swedish companies have to a larger degree been able to introduce
innovative products and processes stemming from their present business and
production logics’ and attain new positions in the construction process. This is
achieved despite the still strong role of other framing materials as well as the
established relations between actors in the construction process. This suggests
a high dependency on prior decisions both on industry and company level in
introducing a product or concept, and the importance of management as a
strategic resource when creating new and viable strategies.

The empirical material presented in this report was used in my thesis (Nord,
forthcoming) where a more detailed analysis of the interdependencies
between industry and company level was conducted. The analysis was based
on a model combining dominant research streams from the strategic
management literature i.e., the positioning school and the resource-based
view.
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Appendix 1 — List of interviewees

Industry level interviews

Organisation / Company Interviewee Date

TU Wien 2006-10-10

Division of Structural design and Timber engineering Prof. Winter 2006-12-22
2007-04-

Division of Construction process management Professor Kropik

TU Graz 2006-12-21

Department of Timber engineering and Wood Prof. Schickhofer

technology

Universitat fir Bodenkultur (BOKU)

Division of Wood Technology Prof. Teischinger 2007-03-20
2007-07-04
2006-09-26

Division of Marketing and Innovation Prof. Schwarzbauer 2006-11-07
2007-07-10

Technische Hochschule Innsbruck

Division of Wood construction and technology Professor M. Flach 2007-05-19

Donua University

Department of Construction and Environment R. Ledl 2006-10-16

R. Hammer 2006-10-16

Holzforschung Austria M. Teibinger 2006-10-24

Department of Wood construction 2007-01-08
2007-07-05

Holzindustrie Osterreich D. Lechner 2006-09-26

Wood construction affairs

ProHolz Austria K. Zwiefel 2006-10-11

Osterreichisches FertighausVerband MD C. Murhammer 2006-11-23

Association Holzbau Austria MD R. Steinmaurer 2007-04-10

Company level interviews

Company Interviewee Position \ Date

Mach Holzbau, Mr Mach Owner and Managing director 2007-05-29

Karl Mach 2007-05-30

Gesellschaft mbH

2008-07-09 (Telephone)

Graf Holztechnik Michael Bauer

Karl Brunner

Managing director

Construction and project

2007-07-04
2008-07-04 (Telephone)
2007-06-13

manager
Martinsons Lars Martinson Managing director Martinsons AB  2005-04-20
Managing director M. 2007-09-20
Orjan Kallin Byggsystem 2007-08-30
Senior project manager 2008-01-25 (Telephone)
Greger Lindgren  Sales manager 2007-10-25
Stig Axelsson Project manager 2007-08-30
Goran Vahlberg 2007-08-30
Moelven Reidar Mo Managing director Moelven 2007-10-11
Byggsystemer och Byggsystemer 2008-02-15 (Telephone)
Byggmodul

Lars Atterfors

Managing director Moelven

Byggmodul

2005-04-15
2007-10-15
2008-01-04 (Telephone)
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