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This report summarises the results of a survey of regional supplier effects linked to investments and
operations for the Ormen Lange project in the period 2008-2012. Of total expenditures amounting to
NOK 35.8 billion in the period, 17 per cent are linked to regional deliveries of goods and services from
Central Norway. The regional share is 12 per cent for investments, and 35 per cent for operations.
Overall calculations reveal that the regional share associated with operations is consistently higher
than for investments, and also consistently higher than the expectations in the impact assessments
prior to the field development.




PREFACE

On assignment for the Ormen Lange licence, represented by the operator A/S Norske Shell,
the Mgreforsking research institute in Molde has surveyed regional supplier effects from
operations and investments for Ormen Lange during the period from 2008-2012. These were
the five first complete years since the field came on stream in October 2007.

Megreforsking Molde also conducted an analysis of ripple effects in 2007 to examine the
initial development phase from 2003-2007. This study was commissioned by Norsk Hydro,
the operator for the development of Ormen Lange.

This report summarises analyses from both the development phase (2004-2007) and the five
first years (2008-2012) of operation and subsequent development on Ormen Lange. The
analyses include both operations and investments associated with the subsea facilities
offshore and the processing facility onshore at Nyhamna in Aukra municipality.

Communications Manager Kitty Eide and Finance Manager Marit Reitan have been the
contacts for A/S Norske Shell.

At Mgreforsking Molde, Professor Arild Hervik has been the technical manager, while Bjgrn
G. Bergem was project manager responsible for execution and progress in the project, as
well as data collection, processing and analyses. Research manager in logistics, Oddmund
Oterhals, has also contributed to the expert discussion.

This report is an English translation of the original Report 1402 "Leverandgreffekter Ormen
Lange 2008-2012". Translation services provided by TX:Translation.

Molde, March 2014

Bjgrn G. Bergem Arild Hervik Oddmund Oterhals

Project Manager Technical Manager Research Manager, logistics
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1 SUMMARY

The primary objective of this analysis has been to chart regional ripple effects associated
with investments and operation for the Ormen Lange project during the period 2008-2012.
Of total expenditures amounting to NOK 35.8 billion during this period, 17 per cent are value
creation related to regional deliveries of goods and services from Central Norway. The
regional share is 12 per cent for investments, and 35 per cent for operations. If we convert
the total regional value creation of NOK 6 billion into full-time equivalents, the result is
about 1 000 full-time equivalents as the average supplier impact per year in this period.

The measured regional supplier effects are compared with estimates in the impact
assessments prior to the development of Ormen Lange. For investments in offshore
development the estimated regional share was 2.6 per cent, while subsequent measurement
shows that it was 5.7 per cent. For operation of the onshore facility, the impact assessment
estimated the local share of deliveries from the Molde region at 29 per cent; while
subsequent measurement shows this was 31 per cent. The Central Norway share for
operations was 45 per cent, and this aspect was not discussed in the impact assessment. As
regards onshore facility investments from 2008-2012, the regional share for Central Norway
is calculated to 26 per cent and the local share for the Molde region at 8 per cent.

Overall, the calculations show that the regional share related to operations is consistently
higher than for investments, and also consistently higher than the expectations in the impact
assessments.

If we take a closer look at the activity in a normal year of operation at the land facility, we
find about 520 full-time equivalents. Of these, 60 are commuters in rotation, and around 60
are employed in the operations organisation in Kristiansund. We find that about 240 full-
time equivalents are carried out by employees residing in the Molde region. If we add the
number of full-time equivalents calculated as a consequence of property tax, we now find a
concentration of 440 local full-time equivalents. Annual purchases from local suppliers make
up another 60 full-time equivalents, so that the total direct employment effect in the Molde
region is around 500 full-time equivalents. In the impact assessment, this employment effect
is composed of both the direct effect and the indirect effect created through consumer
effects, estimated at around 400 full-time equivalents. If we add the indirect effect to the
direct effect in the Molde region, we arrive at around 700 full-time equivalents, which are
comparable to the figure estimated in the impact assessment, which were 400.

Nearly 20 companies with regional affiliation have developed as a result of deliveries to the
Ormen Lange project in the construction period from 2004-2007, to the operations and
investment phase from 2008-2012. Many of these companies cite Ormen Lange as an
important project for the development of their business. The following development trends
are highlighted:

e Development of expertise, learning processes and technology development

e Increased focus on Health, Safety, Environment, certification processes and quality
development

e Increased sales and employment, which yield opportunities for further efforts

e Ormen Lange is an important reference project in relation to new assignments



Supplier effects Ormen Lange

The onshore processing facility at Nyhamna is now being upgraded to become a hub for
several fields with investments up to 2017. The operations phase we are now entering,
servicing several fields, yields increased potential for further development of regional ripple
effects from the onshore facility.



2 INTRODUCTION

On assignment for the Ormen Lange licence, represented by the operator A/S Norske Shell,
Megreforsking Molde has mapped regional supplier effects from operations and investments
for Ormen Lange in the period 2008-2012. The regional dimension is restricted to Central
Norway, which is, the Mgre og Romsdal, Sgr and Nord Trgndelag counties. For the onshore
processing facility at Nyhamna, the 2002 impact assessment limited regional deliveries to
the host municipality Aukra and five neighbouring municipalities, a fact which has also been
taken into consideration in relation to analysis of supplier effects associated with operation
of the facility.

Megreforsking Molde also conducted a ripple effect analysis in 2007, on assignment for Norsk
Hydro, of investments in the development phase for the years 2004-2007. The main results
of that analysis will also be repeated here, with the objective of examining links between the
development phase and subsequent operations and investments.

Development of a competitive national supplier industry linked to the petroleum activity on
the Norwegian shelf has been an important political ambition since the early phases in the
beginning of the 1970s. During the last 20 years, these ambitions have been transformed
into a clearly expressed objective of building domestic industrial expertise that contributes
to long-term national welfare. The oil and gas activities' shift northward has been
accompanied by growing focus on regional supplier development and employment. An
important element in this context is that national or regional supplier firms must develop
over time to become competitive in international markets in order to generate value
creation that will benefit society in the long run (Heum, 2008).

The paramount objective in resource management is also stated in the Act relating to
petroleum activities, where Section 1-2 reads: "Resource management of petroleum
resources shall be carried out in a long-term perspective for the benefit of the Norwegian
society as a whole. In this regard the resource management shall provide revenues to the
country and shall contribute to ensuring welfare, employment and an improved environment,
as well as to the strengthening of Norwegian trade and industry and industrial development,
and at the same time take due regard to regional and local policy considerations and other
activities."

The Government's stated objective is for development of new discoveries to create the
greatest possible value for society, and that this can lay the foundation for profitable local
and regional ripple effects. Documentation of such local and regional effects is another
objective, and one that has also been flagged by the Ministry of Petroleum and Energy
(MPE). The Storting report "An industry for the future — Norway's petroleum activities"
(Storting White Paper 28 2010-2011) states i.e. that "Operators of new independent
developments must conduct an analysis of regional and local spin-off effects of the
development within two years after the field comes on stream”. Such a requirement will not
apply for Ormen Lange, which was developed prior to the MPE's recommendation. The
analyses carried out in connection with the development and now the operations phase for
Ormen Lange are justified based on a policy on the part of the developer and the operations
phase operators to contribute to regional ripple effects and supplier development in
accordance with overarching political objectives.
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Ormen Lange is Norway's second largest gas field, located in the Mgre Basin in the southern
part of the Norwegian Sea. The discovery was made in 1997, and the Plan for Development
and Operation (PDO) was approved by the Stortinget in April 2004. The field is developed
with subsea installations and processing facilities onshore at Nyhamna in Aukra municipality.
The significant water depths on the field, up to 1 100 metres, along with demanding seabed
conditions, made the development challenging, and entailed development of new
technology. Gas and condensate from the wells on the field are routed through two multi-
phase pipelines to the Nyhamna facility. There the gas is dried and compressed before being
sent through the Langeled gas export pipeline to the United Kingdom. The field's operations
organisation and the main supply base are located in Kristiansund.

The licensees on the field are A/S Norske Shell, DONG E&P Norge AS, ExxonMobil
Exploration & Production Norway AS, Petoro AS and Statoil Petroleum AS.

Throughout the development phase up to production start in the autumn of 2007, Norsk
Hydro (which was awarded a production licence for one of the blocks in the field in 1996)
had operator responsibility, while Norske Shell took over as operator for the operations
phase from 1 December 2007. Hydro's oil and gas activities were split off, and merged with
Statoil in 2007.

The decision in June 2013 to develop the Aasta Hansteen field with the Polarled export line
to Nyhamna entails significant investments in expansion of the process facility up to 2017.
Nyhamna's status as a gas hub implies that developments of new gas fields in the Norwegian
Sea can be tied in to Polarled.



3 METHODICAL APPROACH

The methodical approach for the empirical survey of regional supplier impact follows the
framework outlined in Hervik et al. (2007).

Mapping regional effects from overall investments and operating costs in the order of NOK
36 billion over the five year period from 2008-2012 is a demanding task. The starting point
for the analysis of supplier effects for Ormen Lange in this period is based on a complete
supplier database from the operator, Norske Shell. This database covers all expenses
associated with purchasing goods and services that are directly included in Ormen Lange
operations and investments from suppliers in what we call Tier 1 in the value chain.
However, one will not be able to capture the total regional supplier effects using only data
from this level, as purchases by regional companies further down in the value chain are not
highlighted. In order to provide a more complete picture of the supplier effects, one must
therefore collect data from players down in the value chain that have deliveries to
contractors on Tier 1. In order for the survey to capture as many as possible of the regional
effects that emerge from investments and operation associated with Ormen Lange,
interviews have been carried out with several of the largest suppliers at Tier 1, both national
and regional. Interviews have also been conducted with a selection of regional companies
where direct deliveries in the period have been modest, but where these are, to a greater
extent, subcontractors at Tier 2 or further down in the value chain.

In connection with the evaluation of supplier effects related to investments in the
development phase up to 2008, the analysis followed the complete supplier chain in three
levels, as well as an estimation of the fourth level. The development phase analysis
particularly mapped the contract structure for the processing facility at Nyhamna, with a
"from the bottom-up" approach. The data from Hydro's purchasing database provided a
good overview over the contract values for the main contracts, and the purchasing packages
at Tier 1. Supplemented with overviews from the main contractors regarding which
subcontractors they used, interviews were conducted with many of the Tier 2 suppliers.
Questionnaire surveys were also conducted via the Ormen Lange Supplier Network (now
Navitas) which yielded data about deliveries at the third tier, primarily for local and regional
suppliers.

The mapping of supplier effects in the development phase was thus largely a "bottom-up"
approach. The analysis of supplier effects in 2008-2012 is more of a "top-down" approach,
but where interviews of major national and regional suppliers ensure a certain consistency in
relation to "top-down" data.
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In calculations of the percentages of regional deliveries of goods and services, value creation
associated with this formed the basis, as it is this value creation that yield social effects. In a
"top-down" analysis, the best approach for calculating "local content" from delivery of goods
would be to take a point of departure in the overall value of the goods, with deduction of
purchase price on "imported" input factors. The difference can then be viewed as addition of
local value through local processing, assembly and testing, assuming that the labour used in
the transformation is performed by local manpower. For deliveries of services, the approach
will be to include total wage expenses, with the deduction of wage expenses for employees
who reside outside the region. We find this perspective in the World Bank study (Tordo et
al., 2013) where "local content" is discussed based on a methodical perspective with
recommendations and guidelines for such ripple effect analyses.

The analysis of regional value creation linked to Ormen Lange 2008-2012 takes its point of
departure in a complete supplier database with total deliveries from all suppliers in the
period, distributed by operation and capital expenditures. Wage costs for Shell's own
employees are also included, based on charging hours against Ormen Lange. The supplier
survey was based on all companies that had deliveries worth at least NOK one million in the
period, i.e. around 340 companies, of which 280 with addresses in Norway. Sixty of the
companies have addresses in Central Norway, while quite a few companies with invoice
addresses outside Central Norway do have regional departments that contribute whole or
partial deliveries of goods and services.

In order to calculate regional value creation, a point of departure was taken in the total
deliveries from the respective company, which can include both the value of goods
(equipment, material, components, etc.), wage costs associated with processing, assembly,
testing of goods and equipment, as well as wage costs associated with services provided.
The companies in the survey were therefore asked to state the percentage of wage costs for
their own employees associated with the total delivery, as well as the share that resided in
the region out of the total full-time equivalents related to own employees. The wage costs
for own employees residing in the region thus constitutes regional value creation. In
addition, the companies were asked to state the total purchase of goods and services linked
to own deliveries, and the percentage purchased from regional subcontractors. The
expenditures on goods and services purchased from suppliers outside the region have thus
been deducted from the total deliveries in order to estimate regional effects.

The analysis for Norsk Hydro estimated the effects from the workforce that commuted in
North Sea rotation during the construction period. Construction workers were estimated to
spend around NOK 5 000 per full-time equivalent, and with 1 000 full-time equivalents in the
construction period, this yields a total local ripple effect of NOK 5 million. We opt to
disregard such an effect in this analysis because the effect is so small; however the expenses
associated with catering, accommodation services, etc. that are found in the purchasing
database are included.



3 METHODICAL APPROACH

Common practice in this type of ripple effect study is to use direct and indirect employment
effects. Direct employment effects are referred to in Figure 3-1 as supplier effects at
different levels. Different analyses take different approaches as regards over how many
levels the supplier effects are traced. Our understanding of indirect employment effects is
those which, in the figure, work through consumer effects where local residents create
ripple effects through how they dispose of their income, and pay taxes to cover public
expenditures. It is common to use empirical estimates from this type of analysis where the
multiplier effect can vary significantly from analysis to analysis. In this connection, we have
chosen a moderate level for the multiplier effect, estimated at a 40 per cent addition to the
direct employment effect.
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Figure 3-1 Ripple effects from the petroleum activities.






4 RESULTS

4.1 Impacts assessments 2002/2003

Two impact assessments of social effects were performed in connection with the plans for
development and operation of Ormen Lange, including deliveries of goods and services for
the onshore processing facility at Nyhamna (Agenda Utredning & Utvikling, 2002) and
offshore field development and landing (Agenda Utredning & Utvikling, 2003), both for
investments and operations. The impact assessments considered the expected Norwegian
and regional shares of value creation from the delivery of goods and services to Ormen
Lange. The focus on value creation is key, as it is value creation rather than contract amount
that yields employment effects and other indirect effects for business in general. The
assessments were based on experiences from previous development projects of the same
type, but not necessarily directly comparable projects. Assumptions on the use of framework
agreements and Norwegian suppliers' ability to deliver, competitiveness and expertise were
also used as a basis for the evaluations. The impact assessments underscored that the
evaluations in an early project development phase were associated with uncertainty, and
could change along the way.

In the study on field development and landing from Ormen Lange, the regional level was
restricted to Central Norway (Mgre og Romsdal, Sgr- and Nord-Trgndelag), while for the
onshore facility, it was restricted to the Molde region. The reason for restricting the regional
effects for the onshore facility to the Molde region was particularly related to the operations
phase, where the issue was more local in nature. The regional housing and labour market
around the processing plant was considered to be the natural day commute area, and in
practice limited to a travel time of 45 minutes from the facility. Therefore, for statistical
reasons, the Molde region was defined as the host municipality Aukra and the five
neighbouring municipalities Freena, Eide, Midsund, Sandgy and Molde. The 'Molde region'
name was selected based on a regional centre standpoint. While the assessment of regional
effects was restricted to the Molde region, it was also emphasised that the onshore facility
would also have an impact on a larger regional area, including the Alesund and Kristiansund
region, both in the development and operations phase.

4.2 Development phase 2004-2007

As regards the onshore processing facility at Nyhamna, the investment need up to
commissioning in 2007 was estimated at 11.1 billion 2002-NOK in the impact assessment.
The estimated share of value creation linked to Norwegian deliveries of goods and services
was 51% of the total investment need, and equivalent to 7.7% for the Molde region (or 15%
of Norwegian deliveries). On assignment for Norsk Hydro, which at the time was responsible
for the development, Mgreforsking (Hervik et al., 2007) conducted a comprehensive analysis
of the contract structure for the onshore facility, with the objective of mapping the scope of
value creation for Norwegian, Central Norwegian and local deliveries.
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Figure 4-1 shows the result of the analysis for investments in the onshore facility at
Nyhamna and percentage of value creation, distributed geographically. Total value creation
from Norwegian deliveries was estimated at 75.6% of total investments as of September
2007. The share for Central Norway was estimated at 13.7% and for the Molde region 5.5%.
In relation to the impact assessment, the Norwegian share of value creation for the onshore
facility was far higher, while it was slightly lower for the Molde region. While the estimated
share for the Molde region was less than in the impact assessment, the scope of value
creation in NOK was still somewhat higher than assumed.

Central Norway excl.
Molde region

8.3%
Molde region

/" ss5%

Nyhamna onshore facility
2004-2007
NOK 19.6 billion

International
243 %

Norway excl. Central
Norway
62.0%

Figure 4-1 Investments in the Nyhamna land facility 2004-2007.

For offshore field development with establishment of subsea facilities and pipelines in the
first phase through 2007, the estimated investment need in the impact assessment was 8.7
billion 2002-NOK. The Norwegian share of value creation for the field development in this
period was estimated at 48.6% and for Central Norway corresponded to 1.5%. Calculations
performed in the autumn of 2007 revealed a Norwegian value creation percentage of
offshore investments of 52%, and 6.1% for Central Norway. Compared with the 2003 impact
assessment, the percentage of value creation from Central Norway deliveries to the offshore
development in this phase were far higher than estimated.

For overall Ormen Lange investments (excluding the Langeled export pipeline), see Figure
4-2. In the 2004-2007 period, the calculated percentage of value creation for Norwegian
deliveries was 70.5%, while value creation linked to Central Norway was calculated at 11.5%.

10



4 RESULTS

Central Norway excl.
Molde region
83%

Molde region

/S 32%

Overall investments Ormen Lange
2004-2007
NOK 37.6 billion

Norway excl. Central
Norway
59.1%

International
29.4 %

Figure 4-2 Overall investments Ormen Lange 2004-2007 (excluding Langeled pipeline).

4.3 Investments and operation 2008-2012

Ormen Lange came on stream in September 2007 and Norske Shell took over operator
responsibility on behalf of the licence. Based on accounting data from Norske Shell and
surveys of the suppliers, value creation was mapped for regional and local deliveries
associated with operation and investments in the period 2008-2012. The results of the
survey have also been compared with estimates from the impact assessments.

The impact assessments did not assume additional investments for the processing facility at
Nyhamna after 2007. Investment needs for the second phase of offshore development in the
2008-2013 period, with establishment of additional wells and subsea facilities, were
estimated at NOK 9.8 billion 2002-NOK. The Central Norway share of overall investments
offshore in this period was estimated at a modest 2.3%, and the Norwegian share at about
60%.

11
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In the impact assessment, estimated deliveries of goods and services in connection with
operation of the land facility in a normal year were 654 million 2002-NOK, of which 600
million were associated with the terminal location, and the rest with support functions in
Kristiansund and Stavanger. More than half of the estimated annual operating costs for the
onshore facility were linked to power supply, while property tax was estimated at 61 million
2002-NOK. The regional deliveries (from the Molde region) to the land facility were
estimated at 192 million 2002-NOK, or 29% of total operating costs. As regards employment,
it was estimated that the onshore facility would require an operations staff of around 140
full-time equivalents distributed between 90-100 full-time equivalents at Nyhamna, 30 full-
time equivalents at Shell's operations organisation in Kristiansund, and an additional 15 full-
time equivalents in support functions from Stavanger. The total local employment effects in
the Molde region, both direct and indirect through consumer effects, were estimated at 405
full-time equivalents.

Annual operating costs associated with maintenance of the subsea facilities up to 2016 were
estimated at 182 million 2002-NOK in the impact assessment. Regional deliveries (from
Central Norway) for offshore operations were estimated at 18% (33 million 2002-NOK per
year). The employment effects in Central Norway as a consequence of maintenance offshore
up to 2016 were estimated at around 75 full-time equivalents, distributed between 45 in
direct production effects and the remainder in indirect supplier and consumer effects.

Accounting data from the operator Norske Shell reveals that total expenditures for
operation and investments on Ormen Lange in the years 2008-2012 were NOK 35.8 billion
nominal. Of this, 27.8 billion related to investments and 8 billion to operations. Based on the
supplier survey carried out in the autumn of 2013, it is estimated that around 12% of the
investments in this period were value creation linked to deliveries of goods and services
from Central Norway. Of the total operating expenditures in this period, value creation in
Central Norway accounted for an estimated 35%.

Table 4-1 Investments and operations Ormen Lange 2008-2012.

Central Norway

2008-2012 BNOK lmmm

Ormen Lange total 35.8 16.9%
Investments 27.8 3.2 11.6%
Operations 8.0 2.8 35.3%

Overall expenditures associated with investments and operations of the onshore facility at
Nyhamna for the period 2008-2012 have been NOK 14 billion nominal, cf. Figure 4-3. Based
on the survey of supplier companies, the share of value creation in Central Norway is
estimated at around 34%, while the Molde region's share of the total expenditures for the
onshore facility has been around 18% in the period.

12
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Nyhamna onshore facility
2008-2012

Investments and operations: NOK 14 billion

Molde region

18 %
Other
66 %
Central
Norway excl.
Molde region
16 %

Figure 4-3 Investments and operating costs for the Nyhamna onshore facility 2008-2012

Operating expenditures for the onshore facility amounted to NOK 6 billion, cf. Figure 4-4, an
average of about NOK 1.2 billion per year in the period. The share of value creation related
to delivery of goods and services from Central Norway is estimated at around 45%, while the
Molde region's share of value creation related to operation and maintenance of the onshore
facility is estimated at nearly 31%. Extraordinary maintenance and other investment projects
at the onshore facility amounted to NOK 8 billion in the period from 2008-2012. The Central
Norway value creation is estimated at about 26% of the overall investments for the onshore
facility in this period, and is to a greater extent linked to deliveries from the Kristiansund and
Trondheim region.

Operations Nyhamna onshore facility
2008-2012
NOK 6 billion

Molde region
31%

Other
55 %
Central
Norway excl.
Molde region
14 %

Figure 4-4 Operating costs for the Nyhamna onshore facility 2008-2012

13
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4.4 Overall results

Table 4-2 shows the overall results from supplier surveys carried out in relation to
investments in connection with development in the period 2004-2007 (carried out in 2007)
and further investments and operation in the period 2008-2012 (carried out in 2013) where
the measured regional shares are compared with estimates from the impact assessments
from 2002/2003.

The investment need indicated in the impact assessments for the land facility and offshore
development in the period from 2004-2007 is adjusted for inflation here to 2007-NOK for a
more real comparison with actual investments accrued as of September 2007. The supplier
survey linked to investments for the onshore facility at Nyhamna revealed a local value
creation share from the Molde region of 5.5%, while the impact assessment had an estimate
of nearly 8%. While the percentage share for local value creation was lower than estimated,
the value creation from local deliveries of goods and services was around NOK 150 million
higher. The value creation from Central Norway deliveries of goods and services associated
with constructing the onshore facility amounted to NOK 2.7 billion, or around 14% of total
investments. For investment projects linked to the onshore facility in the period from 2008-
2012, value creation from Central Norwegian deliveries is estimated at around 26%, or about
NOK 2.1 billion. The regional percentage of deliveries from Central Norway to the onshore
facility in the development phase from 2004-2007 was 14%, while the percentage for
investments in the onshore facility in the period 2008-2012 increased to 26%. Similarly, we
also find an increase in the percentage of deliveries from the Molde region, which was 5.5%
in the development phase and became 8.2% in the last five-year period.

In the impact assessment, Central Norway value creation linked to investments in the first
phase of offshore development was estimated at 1.5% of the total investment need.
Estimated regional value creation in connection with the supplier survey in 2007 revealed a
share of around 6% of accrued investments. Measured in NOK, Central Norway value
creation for offshore development in this period was about NOK 500 million higher than
anticipated. For the second phase of offshore development (2008-2012), the impact
assessment estimated regional value creation at around 3%, while the supplier survey and
subsequent calculations show an estimate of almost 6% and in terms of percentage share,
about the same level as in the first development phase.

Total operating expenditures for Ormen Lange in the period from 2008-2012 have been NOK
8 billion (nominal), where the value creation linked to Central Norwegian delivery of goods
and services is estimated at around 35% (NOK 2.8 billion). The impact assessment for the
onshore facility estimated annual operating costs at NOK 654 million 2002-NOK. Adjusted for
inflation to 2010-NOK, which is halfway through the analysis period 2008-2012, this amounts
to around NOK 765 million. Actual operating costs for the land facility have averaged NOK
1.2 billion annually, including property tax. Total figures for operations also include
preliminary studies for new projects, and entail a higher level for operations in this period,
which is not directly comparable with the level in the impact assessments.

14
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Table 4-2 Overall statement of investments and operation Ormen Lange 2004-2012.

Investments Impact assessment Measured regional shares — result
Investment Estimated
need regional Total Share Central | Share
2004-2007 (2007-NOK) share ¥ investments ? | Norway Molde region
Onshore facility 12.0 BNOK 7.7% 19.6 BNOK 13.7% 5.5%
Offshore 9.4 BNOK 1.5% 10.1 BNOK 6.1% 1.2%
Investment Estimated Share
need * regional Total Central Share
2008-2012 (2010-NOK) share ¥ investments Norway Molde region
Onshore facility 8.0 BNOK 26.3% 8.2%
Offshore 10.6 BNOK 2.6% 19.8 BNOK 5.7%
Operations Impact assessment Measured regional shares — result
Operating costs | Estimated Share
normal year regional Average Central Share
2008-2012 (2010-NOK) share ¥ operating costs | Norway Molde region
Onshore facility 765 MNOK/yr 29.4% | 1 198 MNOK/yr 44.8% 30.9%
Offshore 213 MNOK/yr 18.1% | 398 MNOK/yr 6.6%

Y'For the onshore facility, the regional delimitation in the impact assessment was the Molde region,

while for the offshore segment it was delimited to Central Norway. 2 nvestments as of September

2007 (nominal). 3 The impact assessment indicates the second phase of investments for offshore
development for the period 2008-2013. Based on estimated Norwegian deliveries over time and the
percentage of Norwegian deliveries, the investment need is stated here as an estimate for the period

2008-2012.

Based on accounting data and the 2013 supplier survey, the share of value creation for the
Molde region linked to operation of the onshore facility is around 31%, while for Central
Norway as a whole, it is around 45%. The impact assessment from 2002 estimates value
creation from local deliveries at around 29%, and the estimated share has since proven to be
slightly higher. On average, value creation linked to operation of the onshore facility for the
Molde region has been around NOK 145 million higher per year than estimated in the impact
assessment. On average, operating expenditures associated with offshore installations have
been around NOK 400 million (nominal) in the period 2008-2012. The percentage of value
creation for deliveries from Central Norway is estimated at around 7%, and pro rata
somewhat lower than the estimate in the impact assessment, which is 18%. Measured in
NOK, deliveries from Central Norway here are around NOK 10 million kroner lower per year
than assumed in the impact assessment.
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Calculations for the development phase from 2004-2007 showed that the shares of value
creation for local deliveries linked to the onshore facility were a little lower than first
assumed, but still higher measured in NOK. The development of offshore installations in this
period also yielded far greater regional value creation than originally assumed. The
investments associated with the onshore facility in the period 2008-2012 show that the
percentage of value creation for deliveries from both Central Norway and the Molde region
were higher than in the development phase 2004-2007. The offshore development in the
period 2008-2012 also shows that the share of value creation for Central Norway is at the
same level as in the first development phase. For operation of the onshore facility, the
calculations have subsequently revealed that value creation from local deliveries of goods
and services is at the level estimated in the impact assessment.

4.5 Activity level at the Nyhamna onshore facility

The activity level tied to the processing facility at Nyhamna in Aukra municipality has varied
over time in the first five years of operation, which is due to the varying scope of
extraordinary maintenance and investment projects during the period. In 2013, which can be
considered to be the first year of "normal" operation for the facility, the direct employment
was around 520 full-time equivalents. These employees were divided between operators
employed by Shell with their daily work at Nyhamna, support functions from Shell's
operations organisation in Kristiansund, security guard services and catering, and not least,
employment related to delivery of maintenance services. Figure 4-5 shows that 46% of the
full-time equivalents linked to the terminal facility in 2013 were performed by persons
residing in the Molde region, and another 43% residing in Central Norway in general. This
means that personnel residing in Nordmegre in particular, and Trgndelag, are well-
represented in connection with operations and maintenance at Nyhamna.

Norway excl. Central
Norway

58 full-time

equivalents

11%

Central Norway excl.
Molde region
223 full-time

equivalents
43 %

Molde region
238 full-time
equivalents
46

Figure 4-5 Activity level at the Nyhamna onshore processing facility 2013.
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If we calculate the employment effect from the property tax and add it to the 240 full-time
equivalents registered as residing in the Molde region, we get 440 full-time equivalents. If
we convert the annual purchases by companies in the Molde region into full-time
equivalents, the resulting number is 60. This means, overall, around 500 as the direct
employment effect. With an indirect effect in addition which comprises consumer effects as
discussed in the introduction, we find a total of around 700 full-time equivalents, which is
significantly higher than the 400 full-time equivalents estimated in the impact assessment.

Figure 4-6 shows that the number of employees in Norske Shell whose daily jobs are at
Nyhamna has doubled from 71 in 2008 to nearly 150 employees today, including
apprentices. The growth in direct employment at Nyhamna in recent years is due to both
more insourcing of services and an increased commitment to apprentices.
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Figure 4-6 Norske Shell employees at Nyhamna 2008-2014.

17






5 SUPPLIER DEVELOPMENT

5.1 Sample survey

In the Ormen Lange supplier database we find around 340 companies with total deliveries of
NOK 1 million or more in the period from 2008-2012, of which 280 with invoice addresses in
Norway. Sixty of the companies are located in Central Norway, while quite a few companies
with invoice addresses outside Central Norway nevertheless have regional divisions that
provide all or partial deliveries of goods and services. As part of the supplier survey, the
companies were also asked to indicate their participation in the development phase of
Ormen Lange and the importance of the Ormen Lange project for development of the
company. Not all companies that contributed key financial figures have responded to this
part of the survey, so that the number of respondents here is somewhat limited.

Of 32 responses, 69% indicated that they had deliveries also in the development phase of
Ormen Lange, from 2004-2007. Of those with deliveries in this period, 95% report that they
regarded this as having great importance for continued deliveries to Ormen Lange in
subsequent years. According to the companies that were asked, the first development phase
gave them the opportunity to establish a "track-record" and prove their capabilities to
deliver and their expertise. For equipment suppliers, the establishment of service
agreements for maintenance and modifications after the development phase was also an
important continuation of the deliveries to Ormen Lange. 67% of those asked state that
deliveries to Ormen Lange have been very important for development of the company, and
another 27% state that it has been of moderate importance. This importance has particularly
been linked to:

e Development of expertise, learning processes and technology development

e Increased focus on Health, Safety and Environment, certification processes and quality
development

e Increased sales and employment, which yield opportunities for further efforts

e Ormen Lange as an important reference project in relation to new assignments

Table 5-1 show selected examples of companies that took part in the development of Ormen
Lange during the years from 2004 to 2007, and that have participated in the operations
phase and further investments from 2008.
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Table 5-1 Examples of regional companies from development phase to operations phase.

Aker Midsund

Development phase
2004-2007

Separation equipment and

Operations phase
2008-
Separation equipment

Aukra scrubbers MEG Subsea compression test-pit
Odd Smage Groundwork in Main EPC, Civil Minor Civil Services
Aukra contract

Sikkerhetssenteret Aukra
Aukra

Construction services

Front Safety, Aukra
HSE course Shell

Solid Engineering

Construction management for

Construction management civil

Molde Aker, Civil engineering works

Linjebygg Offshore Construction services Nyhamna EPCm

Molde

Vigor Pressure tanks Subsea compression test-pit

Kristiansund

Norsk Gjenvinning Industri
Kristiansund

Deliveries Main EPC

Waste management and
sanitation

IKM Testing Deliveries Main EPC Maintenance/operations
Kristiansund

TESS Mgre Tools, materials Materials
Kristiansund/Alesund

Vestbase Base and logistics services Base and logistics services
Kristiansund

FMC Technologies FMC Technologies, Kongsberg Ormen Lange Development,

Kristiansund

Subsea production systems

modifications/maintenance

Aker Solutions
Kristiansund

Aker Kveerner Stord, main
contract Main EPC (Engineering,
procurement, and construction)

Nyhamna EPCm

Havila Supply Pipeline transport Langeled Ormen Lange Development
Fosnavag
MainTech Inspection program Inspection, engineering
Trondheim
Reinertsen Pipeline engineering Ormen Lange Development
Trondheim (Reinertsen Anlegg main

contract administration building

Nyhamna)
NTNU, Sintef Offshore studies, marine Subsea operations, HSE
Trondheim archaeology
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5.2 In-depth interviews with selected trend-setting companies

5.2.1 FMC Technologies, Kristiansund

FMC Technologies is the world's largest supplier of subsea production systems to the
petroleum industry. At Ormen Lange, Europe's deepest subsea field at 1 000 metres, FMC
Technologies has supplied subsea systems in three phases, including xmas trees, manifolds,
production control systems and hook-up equipment. FMC Technologies has also delivered
subsea equipment to several fields in the Norwegian Sea, including Asgard, Heidrun and
Norne.

The division in Kristiansund is one of FMC Technologies' service bases, with responsibility for
operation and maintenance of subsea installations in the Norwegian sector. The equipment
is manufactured at Kongsberg and in Scotland and sent to Kristiansund for commissioning
and testing prior to shipping. The facility at Vestbase has various support functions for the
offshore operations. The 10 departments in Kristiansund perform services in machining, riser
maintenance, periodic inspection and recertification of lifting equipment, non-destructive
testing, structural welding, logistics, surface treatment and repair and maintenance of
hydraulic equipment.

The division in Kristiansund was established in 1998, with a background in the maintenance
contracts for Statoil on the Asgard, Heidrun, Norne and later Mikkel and Tyrihans, fields. In
2005, FMC Technologies was awarded a contract with Shell for Ormen Lange subsea
maintenance. In March 2013, Statoil renewed its framework agreement with FMC
Technologies for installation and maintenance of subsea equipment on the Norwegian Shelf
(duration up to 15 years, including options).

The Kristiansund division has grown from 20 employees in 2006 to 73 employees at the end
of 2013. The development in recent years has added more functions and more expert
engineering services to FMC Technologies in Kristiansund. Increasing activity has also
entailed a greater need for more space. In addition to existing facilities, a new building at
Vestbase will be completed in May 2014, including two workshops, receiving area, storage
warehouse and offices.

FMC Technologies' objective is to use local suppliers for requested services, assuming that
the suppliers meet FMC Technologies' requirements regarding HSE, quality and price. The
division largely uses suppliers located at or around Vestbase, such as painting and surface
treatment services, welding and structural modifications. Local recruiting is another
important objective for FMC Technologies. The Kristiansund division currently has 8-9
apprentices, which means that more than one in ten employees is an apprentice. These
apprentices largely come from three educational institutions in Kristiansund, such as the
petroleum logistics programme at the University College Centre, vocational college
programme in petroleum technology and the technology and industrial production line of
study at Kristiansund upper secondary school. Many of the apprentices at FMC Technologies
in Kristiansund get hired permanently after completing their education.
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Ormen Lange has been very important for the development in activity at the Kristiansund
division. Many forthcoming decades of operating both Ormen Lange and the other fields in
the Norwegian Sea will yield stable framework conditions for the activity. Future subsea
developments with tie-in to existing fields, such as the Smgrbukk Sgr Extension to Asgard,
can also make a positive contribution to the local supplier industry.

5.2.2 Front Safety AS, Aukra

Front Safety is a centre of expertise, offering company-tailored training and consulting to the
oil and gas sector, land-based industry, the public sector, and other defined industries. This
was originally Aukra Safety Centre, which was engaged in safety and preparedness training
since 1983, first within shipping, and subsequently also in relation to offshore personnel. The
company was acquired by Front Group in January 2012. Front Safety currently has six
employees, and has cooperated with other local companies and expert personnel to secure
top-notch expertise and good capacity within the relevant disciplines.

Today, the company's activity is focused around services related to HSE (health, safety and
environment), emergency and preparedness management, as well as gas safety. As regards
HSE, the company provides basic and continuing training within specific disciplines, manager
training and tailored course packages for all levels in the customer organisation. Other
services offered include education, training and drills within emergency and preparedness
management, as well as consulting services in emergency planning work. Front's fire and gas
centre offers courses and training in subjects such as gas safety and gas management.
Front's ambition is to further develop the fire and gas centre into a full-scale national
expertise centre, where the facility can be configured for different needs and offer e.g.
practical training within various gas management disciplines. The expertise centre will also
be a training centre for emergency and preparedness training, including everything from
specific industrial safety exercises to strategic preparedness drills.

In 2011, Front Safety was awarded a framework agreement with Shell which included
courses and training for personnel who would work at the process facility for Ormen Lange
at Nyhamna. A large number of different course modules are offered, allowing for
customising course packages according to specific needs. The same arrangement is also
offered to other business and industry, as well as public enterprises. The higher activity level
at Nyhamna in the coming four-year period, in connection with the expansion into a gas hub,
will also contribute to greater activity for Front Safety and form the basis for more long-term
commitments.

The requirement for proven HSE expertise and certification of personnel, as well as
maintenance of this expertise, is becoming increasingly important. This does not just apply in
the oil and gas industry; land-based industry has also experienced stricter regulatory
requirements and an awareness of own reputation has led to greater focus on HSE.
Emergency and preparedness management, both in business and industry, institutions and
public agencies, is another area subject to growing attention. This contributes to more areas
of opportunity for Front's expertise. Growing application of gas within the transport sector,
particularly shipping, along with industrial application of gas, are other areas where Front's
gas safety expertise was beneficial.
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Front emphasises the cooperation with Shell and their willingness to carry out HSE
development, as well as Shell as a demanding customer and an important driver for the
company's growth and development process. Established infrastructure in the form of
facilities for theoretical and practical teaching, as well as further development of this, yields
advantages in the development of HSE services in general for both land-based and offshore
activity.

In cooperation with Front, Shell will develop content for a training centre, in connection with
the Nyhamna facility, with physical installations and equipment comparable to what is found
at the facility. The objective is to give Nyhamna personnel the opportunity to carry out
practical assignments in a simulated environment equivalent to what is found inside the
facility.

The intention is that Front Safety will administer and operate the training centre as a part of
the HSE training and expertise development for personnel who will be involved in the
Nyhamna Expansion project for Shell.

5.2.3 MainTech AS, Trondheim

MainTech was established in 2000, and has since worked to become a leading service
supplier in operations and maintenance, inspection and material technology, for the oil and
gas industry, as well as for the energy sector and process industry.

MainTech has cooperated closely with Norske Shell since 2001, with a framework agreement
for inspection of equipment on the Draugen platform. From 2005, MainTech contributed by
developing strategies and a philosophy for inspection and maintenance management on
Ormen Lange, as well as establishing a maintenance and inspection programme, and a
corrosion management system. In December 2012, AS Norske Shell extended the framework
agreement for another 5 years, including an option for additional extension. The agreement
covers planning and execution of inspections on Draugen and the process facility for Ormen
Lange at Nyhamna, along with all subsea installations linked to Draugen and Ormen Lange.
This also includes tasks related to materials technology and corrosion services.

Analyses play an important role in the inspection and maintenance management loop.
Continuous analyses of technical integrity are performed to maintain an optimal safety level
and achieve safe operation of the facilities. Verification data on technical condition is
analysed and re-used as management parameters to support Shell's operations organisation.
Risk-based inspection starts with the materials' degradation processes, and MainTech's
expertise within materials technology and corrosion constitutes the core expertise for
optimising the inspection programmes. The affiliation with the parent company Linjebygg
Offshore provides access to expertise in performing inspections, and contributes to offering
complete solutions within inspection and inspection management.
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In 2011, Linjebygg Offshore lead a development project on assignment from Shell to
demonstrate and qualify new technology for visual inspection in process vessels at Nyhamna
with the aid of remote-controlled inspection tools. The concept eliminates the need for
personnel exposure inside tanks and enclosed spaces, and yields both safety advantages and
cost savings. MainTech's expertise and experience from Ormen Lange also contributed to
the success of a pilot project. The project was nominated for the ONS Innovation Award
2012 and received Shell Europe's 2012 Regional Ul Impact Award in the category Innovation,
Sustainable Development and Reputation.

MainTech contributes technical expertise to Norske Shell within various disciplines, and at a
relatively high level in the operations organisation. The experience gained from Ormen
Lange has contributed to enhanced expertise within the core areas of inspection, materials
technology and corrosion, both onshore and in particular relates to subsea installations. At
the start in 2000, MainTech had six employees, gradually grew to 20 employees in 2006, and
currently numbers 38 employees. The contracts with Shell have been an important
contribution to the company's growth. The company also emphasises Shell's ability to
commit to local players and build up local expertise, as well as Shell's open and inclusive way
of doing business. In the autumn of 2012, MainTech established a branch office in Molde, in
part to provide additional local assistance for Shell, but also based on the general market
opportunities for local maintenance and inspection services.

5.2.4 Langset AS, Molde

The Langset group consists of ten industrial companies that provide products and services
for the oil and gas industry, the shipping industry, and process and industrial staffing. The
head office is located in Molde, with activity at a number of locations in Norway, as well as
workshops in Sweden and Poland. The Langset group currently employs a total of 1 000
people, of which 650 are affiliated with the local companies in Molde.

The companies in the oil and gas business include AMOF, Langset Engineering, Langset Mek
with divisions in Sunndal and Moss, and Hammerfest Industriservice. AMOF (Aukra Midsund
Offshore) designs and manufactures pressure tanks, process tanks and heat exchangers.
Langset Mek supplies maintenance and modification services and workshop services, mainly
to the process industry, oil and gas. Langset became the majority owner of Hammerfest
Industriservice (HIS) in 2009, where the enterprise carries out fabrication and installation
within mechanical disciplines. HIS has contracts with Aibel (Snghvit) and Apply S¢rco (Goliat),
and has ambitions for future growth connected to the oil and gas activity in the north.
Langset Engineering provides engineering services for land facilities and offshore, and
cooperated with HIS in 2013 to deliver an EPCI assignment with Kaefer Energy on Statoil's
Troll B platform.

Brgdrene Langset AS, the largest company in the group with around 500 employees,
supplied personnel and services for development of the process facilities for Snghvit on
Melkgya and Ormen Lange at Nyhamna. During the development phase for the Nyhamna
process facility (2004-2007), Langset supplied personnel within the plate, welding,
mechanical, HWAC, scaffolding and commissioning disciplines to Skanska, Aker Kvaerner and
Aibel. Overall, Langset had deliveries worth approx. NOK 150 million in connection with this
development.

24



5 SUPPLIER DEVELOPMENT

Langset has secured a five-year contract with Shell (plus options), which was initiated in
December 2012. The contract entails deliveries of personnel and services for building
maintenance and janitor services at Nyhamna.

Health, environment and safety (HSE) is a prioritised area within the Langset group. This
includes continuous processes to prevent injury and accidents involving people, materials
and the environment, as well as certification processes vis-a-vis ISO systems for quality and
environmental management, and management systems for the working environment. The
internal course and expertise centre (certified through ASAS) carries out knowledge
dissemination and safety training to ensure enhanced expertise as compared with the
requirements stipulated by customers and the authorities. Brgdrene Langset AS received
Aker Solutions MMO's HSE award for 2013, a prize awarded annually to suppliers who can
claim best practice or improvement within HSE work. Langset is also pre-qualified through
Achilles and Sellihca.

Langset states that its cooperation with Shell has contributed to making Langset better as
regards HSE, and also emphasises Shell's ability to include supplier companies in its
organisation, and its way of running the business.

25






REFERENCES

Agenda Utredning & Utvikling (2002). Ormen Lange onshore facility, social impact
assessment, Report 3756 EHO, Agenda Utredning & Utvikling AS. (Norwegian)

Agenda Utredning & Utvikling (2003). Ormen Lange — field development and landing; Impact
assessment social effects, Report 4180, Agenda Utredning & Utvikling AS. (Norwegian)

Facts 2013 — The Norwegian petroleum sector (2013), Norwegian Petroleum Directorate.

Hervik, Arild, Lasse Braein and Bjgrn G. Bergem (2007). Social consequence analysis of Ormen
Lange — Phase 1, Report 0713, Mgreforsking Molde. (Norwegian)

Heum, Per (2008). Local content development — experiences from oil and gas activities in
Norway, SNF Working Paper No. 02/08.

Meld. St. 28 (2010-2011) Report to the Storting (white paper). An industry for the future —
Norway’s petroleum activities. Recommendation by the Ministry of Petroleum and Energy,
24 June 2011.

Tordo, Silvana, Michael Warner, Osmel E. Manzano, and Yahya Anouti (2013). Local Content
Policies in the Oil and Gas Sector. World Bank Study. Washington, DC: World Bank. doi:
10.1596/978-0-8213-9931-6. License: Creative Commons Attribution CC BY 3.0






PUBLIKASJONER AV FORSKERE TILKNYTTET
HOGSKOLEN | MOLDE OG MJREFORSKING MOLDE AS

www.himolde.no — www.mfm.no

2012 - 2014

Publikasjoner utgitt av h@gskolen og Mareforsking kan kjgpes/lanes fra
Hagskolen i Molde, biblioteket, Postboks 2110, 6402 MOLDE.
TIf.: 71 21 41 61, epost: biblioteket@himolde.no

NASJONAL /NORDISK PUBLISERING

Egen rapportserie

Bergem, Bjagrn G., Hervik, Arild og Oterhals, Oddmund (2014): Supplier effects Ormen Lange 2008-2012.
Rapport /Mgreforsking Molde AS nr. 1405. Molde: Mareforsking Molde AS 27 s. Pris: 50,-

Kaurstad, Guri; Witsg, Elisabet og Bachmann, Kari (2014): Livsner livshjelp. Rehabilitering i narmiljget.
Rapport / Mgreforsking Molde As nr. 1403. Molde: Mgreforsking Molde AS 35 s. Pris: 50,-

Bergem, Bjarn G., Hervik, Arild og Oterhals, Oddmund (2014): Leverandgreffekter Ormen Lange 2008-2012.
Rapport /Mgreforsking Molde AS nr. 1402. Molde: Mgreforsking Molde AS 25 s. Pris: 50,-

Oterhals, Oddmund og Guvag, Bjern (2014): Lean Shipbuilding Il — Sluttrapport. Rapport /Mgreforsking Molde
AS nr. 1401. Molde: Mgreforsking Molde AS 29 s. Pris: 50,-

Rekdal, Jens; Larsen, Odd I; Lgkketangen, Arne og Hamre, Tom N. (2013): TraMod_By Del 1: Etablering av
nytt modellsystem. Revidert utgave av rapport 1203.Rapport/Mgreforsking Molde AS nr. 1313. Molde.
Mgreforsking Molde AS 206 s. Pris: 200,-

Oterhals, Oddmund; Junge, Gabriele Hofinger og Johannessen, Ggran (2013): Biomarine neringer i region
Nordvest. Utviklingstrekk, status og potensialer for nye biomarine naringer. Rapport/Mgreforsking Molde AS
nr. 1312. Molde. Mgreforsking Molde AS 31.s. Pris: 50,-

Brathen, Svein: Denstadli, Jon Martin, Eriksen, Knut. S; Thune-Larsen, Harald og Tveter, Eivind (2013):
Ferjefri E39 og mulige virkninger for lufthavnstruktur og hurtigbatruter.En vurdering basert pa en fullt utoygd
E39. Rapport/Mgreforsking Molde AS nr. 1311. Molde. Mgreforsking Molde AS 87 s. Pris: 100,-

Bremnes, Helge; Heen, Knut Peder og Hervik, Arild (2013): Utredning av omstilling i Halden med og uten
viderefgring av IFEs wg@vrige forskningsaktiviteter etter dekommisjonering av Haldenreaktoren.
Rapport/Mgreforsking Molde AS nr. 1310. Molde. Mgreforsking Molde AS 47 s. Pris: 50,-

Heen, Knut Peder; Bremnes, Helge og Hervik, Arild (2013): Utredning av den nerings- og forskningsmessige
betydningen av IFEsnuklezre virksomhet relatert til Haldenreaktoren. Rapport/Mgreforsking Molde AS nr.
1309. Molde. Mgreforsking Molde AS 63 s. Pris: 100,-

Kaurstad, Guri; Bachmann, Kari og Oterhals, Geir (2013): Gir deltagelse i frisklivsentralen i Molde et friskere
liv? Deltagernes opplevelse av tilbudet, endring i fysiske parametere og helseatferd etter 3 maneder.
Rapport/Mgreforsking Molde AS nr. 1308. Molde. Mgreforsking Molde AS. 54 s- Pris: 100,-

Bremnes, Helge (2013): Det regionale innovasjonssystemet i Mgre og Romsdal. Mgre og Romsdal som
innovasjons- og kunnskapsregion. Rapport / Mareforsking Molde AS nr. 1307. Molde. Mgreforsking Molde AS .
55 s. Pris: 100,-

Oppen, Johan; Oterhals, Oddmund og Hasle, Geir (2013): Logistikkutfordringer i RIR og NIR. Forprosjekt.
Rapport / Mgreforsking Molde AS nr. 1305. Molde. Mgreforsking Molde AS. 27 s. Pris: 50,-



Bergem, Bjgrn G.; Bremnes, Helge; Hervik, Arild og Opdal, @ivind (2013): Konsekvenser for Aukra som falge
av utbyggingen av Ormen Lange. En oppsummering av analyser gjort av Mgreforsking Molde. Rapport
IMgreforsking Molde AS nr. 1304. Molde. Mgreforsking Molde AS. 33 s. Pris: 50,-

Johannessen, Ggran; Oterhals, Oddmund og Svindland, Morten (2013): Sjgtransport Romsdal. Potensiale for gkt
sjgtransport i Romsdalsregionen. Rapport / Mgreforsking Molde AS nr. 1303. Molde. Mgreforsking Molde AS.
33 s. Pris: 50,-

Rekdal, Jens og Zhang, Wei (2013): Hamnsundsambandet. Trafikkberegninger og samfunnsgkonomisk kalkyle
for 4 alternative traséer. Rapport / Mgreforsking Molde AS nr. 1302. Molde: Mareforsking Molde AS. 86 s.
Pris: 100,-

Hervik, Arild; Bergem, Bjgrn G. og Breein, Lasse (2013) Resultatmaling av brukerstyrt forskning 2011. Rapport
/ Mgreforsking Molde AS nr. 1301. Molde: Mgreforsking Molde AS. 71 s. Pris: 100,-

Larsen, Odd | (2012): Samfunnsgkonomisk vurdering av reduksjon i tillatt totalvekt for vogntog fra 50 til 40 tonn
0g utvidet veinett for modulvogntog. Rapport / Mgreforsking Molde AS nr. 1217. Molde. Mgreforsking Molde
AS. 55 s. Pris: 100,-

Hervik, Arild; Oterhals, Oddmund; Bergem, Bjgrn G. og Johannessen, Ggran (2012): NCE Maritim
klyngeanalyse 2012. Statsus for martime neringer i Mgre og Romsdal. Rapport / Mareforsking Molde AS nr.
1216. Molde. Mgreforsking Molde AS.

Guvag, Bjgrn; Oterhals, Oddmund; Johannessen, Ggran; Moghaddam, Sasan Mameghani; Seth, Anne Tafjord,;
Ona, Terje og Furstrand, Ronny (2012): STX OSV. Supplier Analysis. Report / Mgreforsking Molde AS number.
1215. Molde. Mgreforsking Molde AS 66 p. Price: 50,-

Kristoffersen, Steinar (2012): NextShip — Lean Shipbuilding. State of the art and potential to be”’lean” in
multifariouslty distributed maritime design, engineering and construction. Rapport / Mgreforsking Molde AS
nr. 1214. Molde. Mgreforsking Molde AS. 26 s. Pris: 50,-

Oterhals, Oddmund (2012): Nyfrakt Il. Sluttrapport. Rapport / Mareforsking Molde AS nr. 1213. Molde.
Magreforsking Molde AS. 13 s. Pris: 50,-

Oterhals, Oddmund; Hjelle, Harald M.; Hervik, Arild og Brathen, Svein (2012): Nyfrakt Il. Virkemidler for
fornying av neerskipsflaten. Rapport / Mareforsking Molde AS nr. 1212. Molde. Mareforsking Molde AS. 19 s.
Pris: 50,-

Kristoffersen, Steinar (2012) Safe and robust content distribution.: challenges and solutions related to internet-
based sharing of business critical documentation. Rapport / Mgreforsking Molde AS nr. 1211. Molde.
Mgreforsking Molde AS 50 s. Pris: 100,-

Brathen, Svein; Hagen, Kére P.; Hervik, Arild; Larsen, Odd I.; Pedersen, Karl R.; Rekdal, Jens; Tveter, Eivind
0og Zhang, Wei (2012): Alternativ finansiering av transportinfrastruktur. Noen utvalgte problemstillinger.
Rapport / Mgreforsking Molde AS nr. 1210. Molde. Mgreforsking Molde AS. 92 s. Pris: 100,

Oterhals, Oddmund; Brathen, Svein og Husdal, Jan (2012) Diagnose for kystlogistikken i Midt-Norge —
Forprosjekt. Rapport / Mgreforsking Molde AS nr. 1209. Molde. Mgreforsking Molde AS 62 s. Pris: 100,-

Rekdal, Jens; Larsen, Odd I.; Steinsland, Christian og Zhang, Wei (2012) Eksempler pa analyser av Kegprising
med TraMod_By : konsekvenser av tidsdifferensierte bompengesatser i Oslo, Bergen og Trondheim. Rapport /
Mgreforsking Molde AS nr. 1208. Molde. Mgreforsking Molde AS.

Dugnas, Karolis og Oterhals, Oddmund (2012) Logistikkoptimalisering i Villa-gruppen : kartlegging og
forbedring av logistikkprosesser. Rapport / Mgareforsking Molde AS nr. 1207 KONFIDENSIELL. Molde.
Magreforsking Molde AS. 53 s.

Rekdal, Jens; Larsen, Odd I.; Stensland, Christian, Zhang, Wei og Hamre, Tom N. (2012) TraMod_By del 2.
Delrapport 2 : eksempler pa anvendelse. Rapport / Mareforsking Molde AS nr. 1206. Molde. Mgareforsking
Molde AS. 140 s. Pris: 150,-



Brathen, Svein; Halpern, Nigel og Williams, George (2012) The Norwegian Air Transport Market in the Future.
Some possible trends and scenarios. Rapport / Mgreforsking Molde AS nr. 1205. Molde: Mgareforsking Molde
AS. 82 s. Pris: 100,-

Hervik, Arild; Breein, Lasse og Bergem, Bjgrn G. (2012) Resultatmaling av brukerstyrt forskning 2010. Rapport
/ Mgreforsking Molde AS nr. 1204. Molde: Mgreforsking Molde AS. 129 s. Pris: 150,-

Rekdal, Jens; Larsen, Odd I.; Lgkketangen, Arne og Hamre, Tom N. (2012): TraMod_By Del 1: Etablering av
nytt modellsystem. Rapport / Mgreforsking Molde AS nr. 1203. Molde: Mgreforsking Molde AS. 176s.
Pris: 200,-

Brathen, Svein; Saeed, Naima; Sunde, @yvind; Husdal, Jan; Jensen, Arne and Sorkina, Edith (2012): Customer
and Agent Initiated Intermodal Transport Chains. Rapport / Mgreforsking Molde AS nr. 1202. Molde:
Mgreforsking Molde AS. 153 s. Pris: 150,-

Brathen, Svein; Draagen, Lars; Eriksen, Knut S.; Husdal; Jan, Kurtzhals, Joakim H. og Thune-Larsen, Harald
(2012): Mulige endringer i lufthavnstrukturen — samfunnsgkonomi og ruteopplegg. Rapport / Mareforsking
Molde AS nr. 1201. Molde: Mgreforsking Molde AS. 125 s. Pris: 150,-

ARBEIDSRAPPORTER /WORKING REPORTS

Kaurstad, Guri; Hoemsnes, Helene; Ulvund, Ingeborg og Bachmann, Kari (2014): Deltakelse i organiserte
fritidsaktiviteter blant barn og unge i Kristiansund. Levekarsprosjektet i Kristiansund. Arbeidsrapport /
Mgreforsking Molde AS nr. M 1402. Mgreforsking Molde AS. 75 s. Pris: 100,-

Rye, Mette (2014): Merkostnad i privat sektor i sone 1A og 4A etter omlegging av differensiert
arbeidsgiveravgift. Estimat for 2014. Arbeidsrapport / Mgreforsking Molde AS nr. M 1401. Mgreforsking Molde
AS. 22 s. Pris: 50,-

Kaurstad, Guri og Bachmann, Kari (2013): Kvalitet i alle ledd. En analyse av endringsbehov i utrednings og
behandlingslinjer for barn og unge med behov for sammensatte og koordinerte tjenester. Arbeidsrapport /
Mgreforsking Molde AS nr. M 1303. Magreforsking Molde AS. 35 s. Pris: 50,-

Berge, Dag Magne (2013): Utdanningsbehov, rekruttering og globalisering. Resultater fra en sparreskjema-
undersgkelse blant bedrifter i den maritime klyngen i Mgre og Romsdal. Arbeidsrapport / Mgreforsking Molde
AS nr. M 1302. Mgreforsking Molde AS. 46 s. Pris: 50,-

Rye, Mette (2013) Merkostnad i privat sektor i sone 1A og 4A etter omlegging av differensiert arbeids-
giveravgift. Arbeidsrapport / Mgreforsking Molde AS nr. M 1301. Mgreforsking Molde AS. 17 s. Pris: 50,-

Oterhals, Oddmund (2012) Nyfrakt I1. Vareeierdeltakelse og kontraktsmegling. Arbeidsrapport / Mgreforsking
Molde AS nr. M 1202. Mgreforsking Molde AS. 12 s. Pris: 50,-

Rye, Mette (2012): Merkostnad i privat sektor i sone 1a og 4a etter omlegging av differensiert arbeidsgiveravgift
: estimat for 2012. Arbeidsrapport / Mareforsking Molde AS nr. M 1201. Molde: Mgreforsking Molde AS 19 s.
Pris: 50,-

ARBEIDSNOTATER / WORKING PAPERS

Kjersem, Lise; Opdal, @ivind og Aarseth, Turid (2013) Helsemessige effekter av opphold pa Solgarden : har et
toukers opphold pa Solgarden malbare effekter pa eldres liv og helse? Arbeidsnotat / Hggskolen i Molde, nr.
2013:1. Molde : Haggskolen i Molde. Pris: 50. —

Brathen, Svein; Kurtzhals, Joakim H. og Zhang, Wei (2013) Masterplan for Trondheim Lufthavn Veaernes 2012 :
oppdaterte samfunnsgkonomiske analyser. Arbeidsnotat / Hagskolen i Molde, nr. 2013:2. Molde : Hagskolen i
Molde. Pris: 50. —



Brathen, Svein og Zhang, Wei (2013) Operativ organisering av lufttrafikktjenesten : anslag pa lokal
sysselsetting og produksjonsverdi. Arbeidsnotat / Hagskolen i Molde, nr. 2013:3. Molde : Hagskolen i Molde.
Pris: 50. —

Berge, Dag Magne (2013) Innovasjon og politikk : om innovasjon i offentlig sektor. Arbeidsnotat / Hggskolen i
Molde, nr. 2013:4. Molde : Hggskolen i Molde. Pris: 100. —

Halskau sr., @yvind og Jornsten, Kurt (2013) Some new bounds for the travelling salesman problem.
Arbeidsnotat / Hagskolen i Molde, nr. 2013:7. Molde : Hggskolen i Molde. Pris: 50. —

Rgnhovde. Lars Magne (2012) Innovasjon i offentlig sektor : en studie av prosessene knyttet til initiering av og
iverksetting av samhandlingsreformen i fem kommuner pa Nordmgre. Arbeidsnotat / Hagskolen i Molde, nr.
2012:1. Molde : Hggskolen i Molde. Pris: 50. —

Berg, Celia M.; Wallace, Anne Karin og Aarseth, Turid (2012) IKT som hjelper og tidstyv i videregdende skole :
elevperspektiv pa bruk av IKT i norsk og realfag. Arbeidsnotat / Hagskolen i Molde, nr. 2012:2. Molde :
Hagskolen i Molde. Pris: 100. —

Helgheim, Berit Irene (2012) Operasjonsforlgp i kirurgisk divisjon : Sykehuset @stfold — forprosjekt :
kommentarutgave. Arbeidsnotat / Hagskolen i Molde, nr. 2012:3. Molde : Hggskolen i Molde. Pris: 100.-

Lohne, Marianne og @degard, Atle (2012) Fosterforeldres opplevelser av utilsiktet flytting : beskrivelse av
prosjektet, forelgpige funn og refleksjoner. Arbeidsnotat / Hagskolen i Molde, nr. 2012:4. Molde : Hagskolen i
Molde. Pris: 50.-

Halskau sr., @yvind (2012) On routing and safety using helicopters in a hub and spoke fashion in the off-shore
petroleum’s industry. Arbeidsnotat / Hggskolen i Molde, nr. 2012:5. Molde : Haggskolen i Molde. Pris: 50.-

Helgheim, Berit Irene og Foss, Bjgrn (2012) Redegjgrelse for bruk av 25,25 transportvogntog i Nordland og
Vasterbotten : gkonomiske og miljgmessige konsekvenser. Arbeidsnotat / Hggskolen i Molde, nr. 2012:6. Molde
: Hagskolen i Molde. Pris: 50.-

Gjerde, Ingunn; Meese, Janny; Rgnhovde, Lars; Stokke, Inger og Aarseth, Turid (2012) Helhetlige pasientforlgp
i utvikling : del 1. Arbeidsnotat / Hagskolen i Molde, nr. 2012:7. Molde : Hagskolen i Molde. Pris: 50.-

Gribkovskaia, Irina: Halskau sr., @yvind and Kovyalov, Mikhail Y, (2012) Minimizing takeoff and landing risk
in helicopter pickup and delivery operations. Arbeidsnotat / Hagskolen i Molde, nr. 2012:8. Molde : Hggskolen i
Molde. Pris: 50.-

Rapporter publisert av andre institusjoner

Eidhammer, Gunnar; Fluttert, Frans A. J.; Knutzen, Maria og Bjerkly, Stal (2013) Early recognition method —
ERM : Pilotfase 2 — 2009-2013. Rapport / Kompetansesenter for sikkerhets-, fengsels- og rettspsykiatri for
Helseregion Sgr-@st, 2013-1. Oslo : Kompetansesenteret.

Olsen, Silvia Johanne; Brathen, Svein; Aarhaug, Jargen; Ramjerdi, Farideh; Julsrud, Tom Erik; Krogstad, Julie
Runde og Bremnes, Helge (2013) Regulering, kontrakt eller nettverk? : en drgfting av nye styringsinstrumenter i
jernbanesektoren. T@l-rapport, 1249/2013. Oslo : Transportgkonomisk institutt.

Nilsen, Inge Berg (red.); Angell, Elisabeth; Bergem, Bjgrn Greger, Braein, Lasse; Hervik, Arild: Nilsen, Trond

og Karlstad, Stig (2012) Erfaringsstudie om ringvirkninger fra petroleumsvirksomhet for naringsliv og
samfunnet for gvrig. Norut Alta Rapport, 2012:8. Alta : Norut.

TMO 2014-03-25



© Forfatter/Mgreforsking Molde AS

Forskriftene i andsverkloven gjelder for materialet i denne publikasjonen. Materialet er
publisert for at du skal kunne lese det pa skjermen eller fremstille eksemplar til privat
bruk. Uten spesielle avtaler med forfatter/Mgreforsking Molde AS er all annen
eksemplarfremstilling og tilgjengelighetsgjgring bare tillatt sa lenge det har hjemmel i lov
eller avtale med Kopinor, interesseorgan for rettshavere til andsverk.




MOREFORSKING

/ MOLDE

MOREFORSKING MOLDE AS
Britvegen 4, NO-6410 Molde

Telefon +47 71 21 40 00

mfm@himolde.no
www.moreforsk.no

/\'\ Hegskolen i Molde

Vitenskapelig hagskole i logistikk

HOGSKOLEN | MOLDE
Postboks 2110, NO-6402 Molde

Telefon +47 71 21 40 00
Telefaks+47 71 21 41 00

post@himolde.no
www.himolde.no




	Blank Page



