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1. Background and summary 

The O&G industry has in recent years experienced a marked rise in costs. In addition, the oil price has fallen by 

nearly 50 percent from July 2014 until July 2015. As a result, the activity level on the NCS is decreasing rapidly 

and might continue to do so for several years. OG21 has initiated this project to gain a better understanding of:  

 The impact on recruitment, competence and technology development in the oil & gas industry 

 The economic consequences for society as a whole 

 Alternative actions to mitigate the negative effects 

These elements and the connections between them are illustrated in Figure 1 below. 

Figure 1: The focus of this report 

 

The oil price is, not surprisingly, the key driver for the activity level and for the key indicators of competence 

and technology development. Through quantitative analysis and interviews with key players in the industry, the 

effects on competence, technology development and the economic effects1 have been estimated. The 

numbers in this report are based on an assumed 30 percent reduction in the activity level over a three-year 

period (2014-2017):  

 The overall impact on competence could be positive in the short term, as the average competence 

level in the industry increases. This can improve productivity. However, long-term effects can be 

negative.  

o The activity reduction on the NCS results in reduced employment. According to our 

respondents, it is usually the employees with the lowest competence who lose their jobs first. 

Paradoxically, a decrease in employment initially seems to increase the average competence 

level in the industry. However, as cutbacks continue, highly competent employees are also 

made redundant. Some find new jobs within the oil and gas industry, while others leave the 

industry for good. Most of our respondents believe that the net effect of this will be an 

increased average competence level. However, the net effects with regard to competence 

level are highly dependent on the duration of the downturn. The longer the downturn, the 

more negative effects there will be.  

o As the activity level in the petroleum-related industry fluctuates, confidence in the industry, 

both within and outside the sector, can decrease. This has significant effects on recruitment 

to the industry, which can already be seen in the reduced number of applications to 

petroleum-related study programs. A loss of the strongest candidates can result in long-term 

effects for the industry. In addition, since most companies now stop hiring, they will later 

experience a “generation gap” as seen in the downturn in the early 2000s.  

  

                                                                 
1 The numbers in this report are based on an assumed 30 percent reduction in the activity level over a three-

year period (2014-2017). 
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 Technology development will emphasize technologies that will reduce cost in the short term over 

technologies with more long-term effects. 

o Several companies, especially the major ones, have so far maintained their level of R&D-

funding. However, the focus is now changing towards cost-reducing technologies that 

generate effects in the short term, e.g. drilling technologies.  

We also see an increased number of applications to the funding agencies, with highly 

qualified resources now being allocated to research projects. This will likely be positive for 

short-term cost-reducing technology development.  

o Research has during recent years emphasized technologies for Enhanced Oil Recovery (EOR), 

exploration and other technologies that generate long-term effects. According to the 

respondents in the interviews, this has now been down-prioritized in favour of research on 

short-term cost-reducing technologies. Long-term technology development can suffer.  

o A short-term focus is not all negative. The industry ensures long-term profitability by 

developing cost-saving technologies in the short term. Hence, the change in focus towards 

cost-reducing technologies is crucial for the long-term development of the industry, and its 

ability to compete on the international market.  

o Feedback from the interviews indicates that the total amount of technology development 

most likely will decrease as a result of the activity downturn. However, it is worth mentioning 

that hard economic times can also stimulate creativity and inventions. Previous downturns 

have resulted in significant technology development in areas such as subsea technology and 

horizontal drilling. The crisis could therefore lead to a ‘Schumpeterian innovation’ with new 

revolutionary ideas and technologies. Focus on cost reduction at the expense of new ideas 

might however hinder such a development. 

 

 The negative economic effects2 of the reduced activity level will be massive. The government revenues 

from the oil companies are estimated to be reduced by around 100 BNOK from 2014 to 2015.  

o The loss of government revenues from the oil companies has been estimated to nearly 100 

BNOK from 2014 to 2015. This consists of lost revenues from Petoro, and reduced dividends 

from Statoil and Petoro, plus loss of tax revenues from the oil companies. In addition, 

revenues from income tax will be further reduced due to higher unemployment levels 

(around 15 BNOK) and reduced turnover within the supply industry. To put the numbers in 

perspective, the 100 BNOK alone equals the budget of the Ministry of Education and Ministry 

of Culture in total.  

o The Menon Ripple Effect model estimates additional short-term effects of the activity 

downturn (compared to a stable 2014-level), between 2014 and 2020. All estimates are 

conservative, since effects due to decreased activity outside Norway are not included.  Near 

half of the turnover in the supply industry in 2014 came from deliveries outside Norway: 

 Tax revenues from the supply industry are estimated to be reduced by 40 BNOK 

between 2014 and 2020.  

 A reduction in value added in the supply industry and other petroleum-related 

industries has been estimated to more than 100 BNOK.  

                                                                 
2 The estimates do not take into account the alternative use of resources, which might boost other parts of the 
economy. The numbers illustrate the isolated effects of the reduction within the petroleum industry. 
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 The employment effect is estimated to 100 000 man-years within the same period 

(2014-2020). This is a conservative estimate. The reduction in man-years might rise 

to 200 000 over the period.  

o The reduced oil price may result in abandonment of fields earlier than planned. This results in 

a lower rate of recovery, which in turn might result in more untapped resources.  

The effects of lost resources are illustrated by estimating the value of increased available 

resources. An increase in the recovery rate by 1 percentage point results in increased 

available resources with a value of nearly 180 BNOK compared to today’s recovery rate (given 

NPD’s estimate on remaining resources). This illustrates the magnitude of the values that may 

never be realized with a lower pace in technology development.  

 

On the basis of these findings recommended actions to mitigate negative effects and facilitate technology 

development have been identified:  

Government 

 Create incentives for the companies to implement technology which is profitable for the economy 

as a whole, but not necessarily commercially profitable for the individual companies.  

 Increase funding for petroleum-related research. 

 Relax the requirements for financial participation from the industry as a condition for grants from 

funding agencies. 

Oil companies 

 Reduce both documentation and technical requirements to increase efficiency and reduce costs. 

 Contribute to the development of common standards in collaboration with the supply industry. 

 Create incentives for technology development through contract structures. 

 Give incentives to the project managers to test new technologies and approaches. 

 Increase the collaboration across licenses to ensure technology development despite smaller 

fields and a maturing continental shelf. 

Supply industry 

 Contribute to the development of standards in collaboration with the oil companies to increase 

efficiency and reduce costs. 

Joint actions 

 Facilitate dissemination of information to create an optimal basis for decision making. 

 Emphasize communication with students to attract the best candidates to the industry. 
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1.1.  Approach 

For this study, different indicators for the variables “Activity level”, “Competence level”, “Recruitment” and 

“Technology development” have been identified. Subsequently, time series for the selected indicators have 

been established. A summary of the historical development of these indicators, along with a description of the 

relationship between the indicators and the level of activity, is provided in chapter 2 of this report. In chapter 

3, the activity downturn’s effect on recruitment to petroleum-related study programs has been evaluated. 

Historical data have been used as indicators to perform simple regression analyses in order to estimate the 

expected value of an indicator given a certain activity level. Supplied with information from the interviews with 

key players in the industry, effects on competence and technology development have been evaluated in 

chapter 4 and 5. In chapter 6 the economic consequences of the activity reduction have been estimated, and 

finally recommendations on measures to mitigate the negative effects are provided.  

The interviews for this study were performed in the period from May-June this year, when prospects for the 

Norwegian continental shelf looked somewhat brighter than they do now (September 2015). The feedback 

from the interviews might have been more negative if they had been conducted today. This is discussed where 

found relevant.  

The Menon Ripple Effect model has been used to estimate the short-term effects on employment, value added 

and tax revenues from the supply industry.  
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2. Competence and technology development in previous  
downturns 

Variations in the activity level on the NCS have been experienced before. To understand how these variations 

may impact competence and technology development, we have looked into historical data.  

It is not a straightforward task to define the terms "activity level", "competence level" and "technology 

development". For these three focus areas, we use the following indicators:  

Figure 2: Indicators used in this report 

 

This chapter summarizes the key historical observations on activity level, competence and technology 

development.  

 Overall costs3 is used as an indicator for the overall activity level on the NCS. There has been a fall in 

year-on-year overall costs in 8 of the 25 years (five periods) since 1991. 

There is – not surprisingly – a strong correlation between the oil price and overall costs (r2 = 0.87)4. 

 There is a strong correlation between the activity level (measured as overall costs) and the indicators 

for competence level:  

i) number of applicants to O&G-related studies (r2 = 0.79)  

ii) total employment in the O&G industry (r2 = 0.91) 

iii) number of completed PhDs in mathematics and “naturvitenskap” (r2 = 0.94). 

 Using R&D spending as an indicator for technology development, there is a strong correlation between 

the activity level and R&D investments: 

i) R&D financed by OED follows the activity level (r2 = 0.93) 

Ii) R&D in the E&P companies follows the activity level (r2 = 0.90). 

The regression models used for relating the variables were all statistically significant with a confidence interval 

of 95 percent. These calculations were used to see to which degree they move in the same direction. However, 

it is important to mention that these are simple measures, and there may be other underlying variables causing 

the correlation. Nevertheless, the direction and degree of correlation is of interest to see the relationship 

between the variables and the level of activity. 

                                                                 
3 Overall costs = Investments + Operating costs + Exploration costs + Disposal and cessation + Other costs 
4 Correlation is a measure for degree of dependence between the two variables, in a range between -1 and 1. A 
correlation of zero means no dependence, while -1/1 indicates a negative/positive linear relationship. Hence, a 
correlation of 0.9 indicates a strong dependence between the two variables. Causality does not necessarily 
follow from correlation. 
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2.1. Activity level – measured by “Overall costs” 

Overall costs is used as an indicator for the overall activity level on the NCS. Since 1991, there has been a fall 

in year-on-year overall costs in 8 of the 25 years (five periods) we look at in this report. 

The term Overall costs as defined by NPD (see footnote 3) is used as the quantitative indicator for the overall 

activity level. Figure 3 shows overall costs since 1991. The bars in the figure also show year-on-year change in 

overall costs.  

Figure 3: Overall costs and year-on-year percent change. 1991-2014. Source: NPD 

 

Since 1991, there have been five periods with a reduction in year-on-year investments of 9 percent or more: 

starting in 1994, 1998-1999, 2002, 2009 and 2014. It is worth noting that even though overall costs went down 

by 10 percent in 2014, the level was still approximately the same as in 2012. 

It is argued that the actual reduction in activity level could be even larger than the numbers in Figure 3 indicate. 

This is due to a "leakage" of investments from Norway to Asia. This leakage is estimated to around 20 BNOK, 

around 10 percent of total investments in 2013 (Norsk Industri in DN, June 10, 2015). This report does not 

adjust numbers according to this argument. 

It should be mentioned that overall costs does not only reflect the activity level. For instance, an increase in 

overall costs might also reflect an increase in inefficiency, and not the level of activity. An alternative indicator 

for activity is “Field development”. This number is the largest component of “Overall costs” and might be a 

better measure of the variations in the activity level. However, “Overall costs” includes Opex and is therefore 

considered a better indicator of the overall activity level. For the sake of simplicity and consistency, “Overall 

costs” has been used as the main indicator throughout this report.  
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Figure 4: Overall costs - decomposition. Source: NPD 

 

Figure 5 shows the yearly average Brent Crude spot price in USD/Barrel from 1987-2014. It is no surprise that 

the oil price is a key driver for volatility in the activity level on the Norwegian continental shelf (the correlation 

coefficient between the oil price and overall costs is 0.89). 

Figure 5: Brent oil price. Source: NPD and IEA 

 

Comments are made to four periods with a reduction in the yearly average oil price: 

 The main reasons for the downturn in the late 1990s were the financial crisis among the Asian Tigers 

and increased oil production in OPEC countries. Beginning in July 1997, the crisis among the Asian 

Tigers raised fears of a worldwide economic crisis. International investors were reluctant to lend to 

developing countries. This led to an economic slowdown in major parts of the world. Reduced 

demand and an increased oil supply led to a sharp decline in oil prices. The oil price reached a low of 

around 11USD/Barrel towards the end of 1998. 
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 The next downturn followed shortly after, in the year 2000, when the ‘dot-com bubble’ (also referred 

to as the information technology bubble) collapsed. Widespread effects of the burst led to a new 

downturn in economic growth, especially in the United States. Lower demand along with OPEC 

overproduction led to a reduction in the oil price by around 15 percent in 2001, to 24 USD/Barrel. 

 The oil price then increased between 2002 and 2008, from a yearly average of around 25 USD in 2002 

to 97 USD in 2008. As a result of the new financial crisis and reduced demand worldwide, the oil price 

fell sharply in the second half of 2008, from 139 USD/Barrel in July to a low of 34 USD/Barrel in 

December. However, this changed quickly, and the oil price started to increase again from 2009. 

 The figure also illustrates the major decline the industry is now experiencing, with a reduction of 

nearly 50 percent from 2014 average oil prices to the average oil price so far in 2015. It remains to be 

seen how long the present downturn will last, and how big the ripple effects will be. 

The downturn in oil prices affects several factors in the petroleum-related industry. The ripple effects vary, but 

it is beyond doubt that the price reductions leave traces in the Norwegian economy as a whole, and the 

petroleum-related industry in particular. 

2.2. Previous downturns have resulted in a “generation gap” 

Four indicators are used as a measure of competence level: i) total employment, ii) value added per hour 

worked, iii) the number of applicants to O&G related studies, and iv) the number of completed PhD degrees. 

All variables are strongly correlated with overall costs. Respondents from our interviews comment on the fact 

that previous downturns have to some extent been positive for the average competence level and 

productivity. However, previous hiring freezes have resulted in a generation gap, for instance in the early 

2000s. The industry is still suffering from the aftereffects of this.  

2.2.1. Total employment has previously been affected by activity reductions 

Figure 7 illustrates the total employment in oil and gas related industries between 1996 and 2014. It shows 

how it all in all has been gradually increasing over the period, and how it is correlated to the activity level 

(overall costs). Even though employment has increased almost every year within the period, we can see how 

employment figures are affected by the level of activity. There was a slight reduction in the late 1990s, and 

weak growth in the early 2000s. The short downturn after the financial crisis is also reflected in the 

employment figures.  
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Figure 6: Total employed in O&G. Source: NPD and Menon 

 

The correlation coefficient between the number of people employed in the O&G industry and overall costs is 

again high (r2 = 0.93). It is likely that the reduction in the overall number of employees also results in a loss of 

competence. This will obviously depend on who is leaving the industry – high or low competence employees. 

Roughly speaking, employment was stable until 2003. From 2003 to 2014 it increased sharply, though with a 

significant decrease shortly after the financial crisis. In 2015 we see a sharp decrease in employment.    

Interviews with several key players in the industry indicate that the average competence level might increase 

as a result of falls in activity. In the first rounds of downsizing, most of the highly competent labour remains 

within the industry. It is reasonable to assume that this results in increased efficiency. Data on productivity 

confirms this to some extent. The figure below illustrates the growth in gross value added per hour worked 

within the category “Industry including Energy” (OECD):  

Figure 7: Productivity, 1990=100 (r.a)  and level of activity (l.a), 2000-2014. Source: NPD and OECD 
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Productivity increased between 2000 and 2005, in line with overall costs. Between 2005 and 2009 however, 

productivity dropped by 20 percent. In the same period, overall costs increased by 67 percent. After the 

financial crisis productivity increased slightly for a year, after the level of activity fell. However, when activity 

rebounded, productivity started to fall again. Measuring from 2005 and onwards, the two variables move in 

opposite directions. This is in line with the feedback from the interviews: Efficiency increases when the level of 

activity decreases. 

This is however only true to some extent; a decline in activity level does not only have positive effects on 

competence level and efficiency. Firstly, the longer the downturn, the more employees are forced to leave the 

industry. After some time, this will result in loss of highly skilled labour. A great share of this labour is likely to 

leave the petroleum industry in favour of other industries, and might not return when activity picks up again. 

Secondly, previous downturns have resulted in “generation gaps” with long-term consequences. In the early 

2000s, we saw a stop in hiring of newly graduated candidates. After some years, senior competence retired, 

and the industry had difficulties in replacing it, due to the lack of labour with a certain amount of experience. 

Valuable new competence was therefore lost as a result of the hiring freeze. This effect is still visible in the 

industry 15 years later.  

So far, most of the highly competent labour remains in the industry. However, as the downturn continues, 

more of the highly skilled labour might be forced to leave for other industries.  

2.2.2. The effect on recruitment to O&G-related studies 

The effect on recruitment to O&G-related studies has previously been significant even for small activity 

reductions. 

The number of applications to O&G-related studies (based on data from “Samordna opptak” since 1999) 

closely follows the activity level in the industry. Figure 8 illustrates the development in the share of applicants 

and overall costs from 2000 and onwards. It shows how the number of applications has been gradually 

increasing throughout the period, except after the financial crisis in 2008.  

The figure also illustrates how the number of applications to some degree lags the development in the level of 

activity: Overall costs experienced a dip in 2010, while the number of applications shows a dip – or rather a lack 

of growth – in 2011. Even a short downturn in the industry affects recruitment strongly, and beyond the 

duration of the actual downturn.  
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Figure 8: No. of applicants to O&G-related studies. Source: NPD and Samordna opptak 

 

The link between reduced activity level and applications to O&G-related studies appears to be strong. 

Our analysis is based on data from “Samordna opptak” from 1999 and up to and including 2015. These data 

include 21 000 students and all 2400 available study programmes in Norway. All the study programmes have 

been grouped into five categories: 

1. Petroleum engineering and science 

2. Petroleum-related 

3. Generic (other engineering and science) 

4. Other (e.g. law, ICT, …) 

5. Not O&G-related (e.g. history, sports, agriculture, …) 

See appendix 8.2 for a list of studies in categories 1-3. For each of these categories the number of applicants 

for each year have been calculated. 

Since the year 2000, studies that can be related to O&G have been increasingly popular, attracting more than 4 

percent of all applications in 2013. The number of applications has barely fallen in periods of reduced activity 

level. The growth in applications might also be partly explained by a general increase in the number of 

applications for Bachelor and Master’s degrees. Petroleum-relevant studies have attracted highly qualified 

students, and it is a paradox that these graduates are now facing an industry that is not recruiting. 
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2.2.3. PhDs completed (Mathematics, technology and science) 

Figure 9 shows the number of completed PhDs within mathematics, technology and science. The number of 

PhDs has gradually increased over the period, and is strongly correlated with level of activity (r2 = 0.94).5 

Having enough employees with PhDs is a prerequisite for high quality research. The activity level (measured by 

overall costs) on the NCS has increased by 45 percent between 2010 and 2014. In the same period, the number 

of petroleum-related PhDs increased by approximately 25 percent. Hence, the number of PhDs has not 

followed the growth in level of activity on the NCS in this period.  

Figure 9: No. of PhDs completed (Mathematics, technology and science). Source: NPD and NIFU 

 

A major share of the petroleum-related PhDs completed are by international candidates. In the years with high 

activity level, there has been a tendency for Norwegian graduates to prefer work within the industry over 

higher degree studies or careers in academia, probably due to the higher wages offered by the industry. Since 

the activity level has been exceptionally high in recent years, there have been few Norwegian doctoral 

candidates. This effect has been aggravated by a lack of Master graduates within petroleum-related studies; 

PhDs have been drawn to work in industry jobs that do not require research competence instead of taking up 

research positions. A significant share of the international students leaves Norway when studies are finished. 

This has further weakened the supply of research expertise in the petroleum-related industry.  

In times with low activity on the other hand, a tougher labour market has resulted in more applicants for PhD-

studies. Hence, the number of PhDs should be countercyclical. However, this effect is somewhat evened out as 

the positions for PhD studies are advertised internationally; overall numbers of PhD-candidates have been 

rising due to a significant share of foreign candidates.  

                                                                 
5 It could be more correct to compare completed PhD-degrees with the activity level at the time of entry to the 

studies, and not the time of completion, e.g. to shift the orange line in Figure 9 two or three years to the right. 

We have done this calculation, but it does not affect the conclusion. 
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2.3. Technology development – R&D funding correlates with activity level, 
but previous downturns have resulted in significant technology development 

R&D funding has been used as an indicator of technology development. The funding has increased sharply in 

recent years, both within oil companies and the supply industry, and is likely dependent on the level of 

activity. However, we have previously seen substantial technology development in times with low oil price 

and low activity. Still, there may be more structural barriers for technology development today than earlier.  

Technology development has historically happened as a result of cooperation between oil companies, research 

institutions and the supply industry. In addition, proper regulation has played a key role. This means that the 

Government is also important in stimulating technology development.  

It is a challenge to measure “technology development”. The most common indicator is R&D investments. 

However, the quality of the research results varies, and in the short-term the relationship between R&D 

investment and technology development is therefore not one-to-one. In a long-term perspective on the other 

hand, it can be assumed that higher R&D investments will result in increased technology development. R&D 

investments have therefore been selected as an indicator for technology development. 

Figure 10 illustrates the total R&D investments by oil companies, petroleum-related supply industry and public 

R&D-funding. It shows that oil companies and the supply industry account for almost 90 percent of total 

petroleum-related R&D investments.  

Figure 10: Total R&D investments. Source: Research Council of Norway, SkatteFUNN, Innovation Norway, Statistics 
Norway6 and Menon 

 

 

                                                                 
6 The R&D investments within the supply industry are based on R&D data from Statistics Norway, which is 
divided into industries by Standard Industrial Classification (SIC2007). We have adjusted these numbers for the 
petroleum-related supply industry, using the petroleum-related supply industry’s share of total labour within 
the SN-code, based on Menons accounting database.  
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The data on public R&D-funding are based on data from Research Council of Norway, SKatteFUNN and 

Innovation Norway. The total amount of R&D-funding from these three accounted for over 1100 MNOK in 

2014. The distribution is showed in figure 11. 

 

The public R&D-funding directed towards petroleum-related industry has increased markedly in the period. A 

great share of this increase comes from Innovation Norway and SkatteFUNN. The figure illustrates how the 

Research Council of Norway has both allocated funds through the earmarked funds for petroleum-related 

industry, as well as funds awarded through application processes for all industries.  

Figure 11: Distribution of public R&D-funding within the Norwegian petroleum-related industry, 2009-2014. Sources: 
Research Council of Norway, SkatteFUNN and Innovation Norway 

 

Figure 12 shows the development of funds from Research Council of Norway between 2009 and 2014. It clearly 

shows the difference between the funds earmarked for the petroleum-related industry, and the actual 

assigned funds for the industry. The difference is because the petroleum-related industry is assigned a great 

share of the funds for all industries. The figure also illustrates how the funding for petroleum-related research 

through applications for all industries is increasing more than the earmarked funds. This indicates that the 

petroleum-related research is characterized by high-quality projects.  
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Figure 12: Distribution of R&D-funding from Research Council of Norway, 2009-2014. Source: Research Council of Norway 

 

2.3.1. R&D investments by the oil companies 

The oil companies’ R&D investments have increased by 44 percent between 2010 and 2013. Total costs have 

increased by the same amount within the same period.  

Figure 13 below illustrates the development in R&D investments by oil companies in different technology 

areas. It shows that during the past few years, a significant share of the technology development has been 

directed towards exploration, enhanced recovery, future environmental technologies and future technologies 

for production, processing and transportation. These are technology areas with uncertain pay-back.  

0

100

200

300

400

500

600

2009 2010 2011 2012 2013 2014

M
N

O
K

Assigned funds through application processes for all industries

Earmarked funds

Total assigned funds



20 
 

Figure 13: R&D investments divided into technology areas. Source: Research Council of Norway 

                                                             

Technologies for cost-effective drilling and intervention accounted for approximately 10 percent of total R&D 

investments in 2014. Short-term cost-reducing technologies have in other words been less emphasized in recent 

years. Now, with a halved oil price and an extremely cost-conscious industry, this will likely change.  

2.3.2. R&D investments within the petroleum-related supply industry 

Figure 10 illustrates that the R&D investments by the supply industry are of the same magnitude as the oil 

companies’ investments. These investments might be even more directly targeted towards solutions for 

improved efficiency than the oil companies’, and will therefore be an important part of the solution for the cost 

challenge the industry is facing.  

Funds spent on R&D by the supply industry have increased by nearly 50 percent from 2010 until 2015, 

6 percentage points more than for the oil companies. Between 2008 and 2010 on the other hand, R&D funding 

by supply  companies decreased by 6 percent, while the oil companies increased their R&D investments by 3 

percent in the same period. It might therefore seem like R&D investments by the supply industry are subject to 

stronger fluctuations, in line with the level of activity. Hence, there might be a need for governmental actions 

to maintain the level of research activity within the supply industry in times with low activity.  

2.3.3. Private equity investments within the petroleum industry 

The petroleum industry accounts for a great share of the private equity investments made in Norway. Figure 14 

illustrates the development of PE-investments in Norwegian petroleum-related industry by Norwegian and 

international firms between 2007 and 2014. The figure is divided into the different phases “seed, “venture” 

and “buyout”.   



21 
 

Figure 14: Total PE-investments made in Norwegian petroleum-related companies. 2007-2014. Source: NVCA/PEREP 
Analytics 

 

The figure shows that investments in the buyout-phase, relatively late in a company’s life cycle, account for the 

largest share of the total investments. These investments are less relevant for technology development, and 

more for industrial development of established companies. The investments in the earlier phases, “seed” and 

“venture” are on the other hand directed towards companies in the early stages, and relevant for the financing 

of R&D and technology development. Figure 15 illustrates the development in these phases between 2007 and 

2014.  

Figure 15: Investments within Venture and Seed in Norwegian companies by Norwegian and foreign firms. MNOK. 2007-
2014. Source: NVCA/PEREP Analytics 

 

Investments within seed and venture accounted in 2014 for almost 170 MNOK, around six percent of the total 

PE-investments in petroleum-related industry. Despite some drops in 2009 and 2013, the level of early-phase 

investments has remained relatively stable since 2007.  
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The distribution of investments by Norwegian and foreign PE-firms is shown in Figure 16. It illustrates how the 

shares are quite similar within Buyout. In the early phases however, Norwegian PE-firms account for the 

majority of the investments. The figure shows that only Norwegian PE-firms invest within Seed, and that 81 

percent of Venture-investments are Norwegian.  

Figure 16: Average distribution of Norwegian and foreign PE-investments within Norwegian petroleum-related industry. 
2007-2014. Source: NVCA/PEREP Analytics 

 

Data on PE-investments also indicate that the investments within Seed and Venture are many, but small. Little 

investment within the Seed-segment results in difficulties in capital access for the early-phase companies. This 

might dampen the development of new technology. There may therefore be a need for measures to increase 

investments in the early phases. This can for example be done by government risk mitigation.  

2.3.4. Previous downturns have resulted in significant technology development 

The willingness to take risks on new technologies can go both ways in times with low activity: Cost issues may 

result in risk-taking and new technologies, but they may also lead to increased use of already tested, “safe” 

technologies. Even though technology development is likely to be higher in times with high activity, we have 

seen instances of increased technology development in times with low activity level, as previously mentioned. 

Francis Sejerstedt argues in “Oljevirksomheten som teknologiutviklingsprosjekt” (1997) that lower oil prices 

generated significant technology development in the Norwegian petroleum industry in the late eighties/early 

nineties because of pressured margins. Examples of this include:  

 Subsea technology  

 Horizontal drilling  

 Floating platforms (FPSO) 

This resulted in more exploited fields, such as Tommeliten, and was an important contribution to the develop-

ment on the NCS. Subsea technology has progressed since Tommeliten. However, the structure and 

composition of companies have changed markedly since the early nineties. There are reasons to believe that 

there are more barriers to technology development today:  

 Projects are to a higher extent measured and rewarded on the basis of cost and time. This gives few 

incentives to take risks.  
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 There is a higher number of smaller operators on the NCS today. Smaller operators do not have 

economies of scale in technology development.  

 Players have no or negative incentives to take risks due to contract structures: Players are rewarded 

per unit of time, e.g. in the form of day rates for rigs. In addition, regular expenses are covered by the 

principal, for instance fuel.  

 There are more “incarcerated” technologies: Existing systems are rigid, and interfaces make it difficult 

to integrate new technologies. 

 More conservatism: The safe choices are the best choices.  

 Lack of competence and/or incentives within the procurement departments: “Money saved is more 

important than money earned”.  
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3. Recruitment to petroleum-related studies 
The activity reduction has a pronounced effect on the recruitment to education that is directly related to 

petroleum, but an increase in the number of applicants to other more generic engineering educations 

mitigates this effect. The number of applicants for MSc programs and PHDs may increase as a result of 

reduced employment. The total effect depends on the length of the downturn.  

3.1. The number of applicants to directly petroleum-related programs has 
already fallen sharply 

The number of applicants to petroleum programs dropped by 49 percent from 2014 to 2015. The Petroleum 

technology program at NTNU observed a 70 percent drop in applications from 2014 to 2015 (ref. ‘Samordna 

opptak’). The effect of lower investments on the NCS on recruitment to petroleum-related education is already 

clear. There may be additional explanations for the decline in applicants, but there is little doubt that the fall in 

investments plays a major role. The reduction also stands in stark contrast to the trend in the total number of 

applicants to higher education in general, which has increased by 7 percent from 2014 to 2015.  

3.2. The level of investments and number of applicants to petroleum-related 
subjects are strongly correlated 

The correlation between CAPEX and number of applicants to the petroleum programs is as high as 0.9. This 

underlines the close relationship between level of investments and number of applicants. This supports the 

theory that the decline in investments is a major reason for the fall in applications7. This relationship is also 

natural, given the strong media focus and political attention pushing students towards other programs and 

subjects.  

3.3. The best candidates turn towards other subjects  

Despite the 49 percent drop in the number of applicants, the number of applicants still exceeds the number of 

admissions. Hence, the actual number of students will not drop significantly despite the drop in applications. 

The quality of the applicants is however of greater concern. The petroleum industry is a high-tech industry that 

needs highly competent labour. If the best candidates apply for other programs, this might have a long-term 

effect on the competence level in the petroleum-related industry.  

                                                                 
7 It is important to mention that correlation does not say anything about the causal relationship of the two 
variables. There might for instance be an underlying variable affecting both level of investments and number of 
applicants. Nevertheless, it is likely that the reduced level of investments affects the number of applicants to 
petroleum-related programs negatively.  

“A reduction in applicants for petroleum-related 

studies can result in the best candidates turning 

towards other subjects. This will likely have long-

term negative consequences.”  

- Operator 
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The development of the average grades 

which are required for students to be 

accepted is an indicator of whether the 

best candidates are turning towards 

other programs or not. A glance at the 

application numbers for 2015 indicates 

that a number of top students are 

applying for other programs. Figure 17 

shows the change in average grades 

required for selected petroleum-related 

studies. It illustrates how they have 

decreased in nearly all of the study 

programs. As an example, the average 

grade required to be accepted for 

“Petroleumsfag” at the Norwegian 

University of Science and Technology was 

reduced by 8 percent, from 58.8 to 54.1. 

For “Offshoreteknologi” at the University 

of Stavanger, the number went down by 

3 percent from 53.8 to 52.3. The average 

grade needed for acceptance is however 

still high, which implies that there is still a 

fairly large pool of highly qualified 

applicants for the petroleum-related 

programs.  

 

3.4. Number of applicants to other studies within technology and science 
increases 

In addition to the directly petroleum-related study programs, several other programs are relevant for the 

petroleum industry. The different programs have been divided into four categories, depending on their 

relevance for the petroleum industry. Programs considered non-relevant (category 5) are not included.  

Table 1: Four categories of programs related to the petroleum industry, applicants 2015 and change 2014-2015. 
Source: Samordna opptak and Menon/DNV GL 

Category Examples of study programs # of 

applicants 

2015 

% 

change  

2014-

2015 

Petroleum  
programs 

Petroleum technology, petroleum geosciences, offshore 
technology, petroleum logistics 

619 -49% 

Other petroleum 
related programs 

Mechanical engineering, electrical engineering, subsea 
technology, energy technology, process technology 

3250 -8% 

Figure 17: Average grades required for different petroleum-related 
study programs. Source: Dagens Næringsliv 
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Category Examples of study programs # of 

applicants 

2015 

% 

change  

2014-

2015 

Generic Civil, marine technology, automation, informatics, 
technology design, logistics, energy and environment 
engineering 

7917 22% 

Uncertain  
relevance 

Computer engineering, ICT, software development, 
information technology 

9172 11% 

 

As mentioned above, the number of applicants to ‘petroleum programs’ decreased sharply from 2014 to 2015. 

‘Other petroleum-related programs’ have also experienced a decline, however not as much. Generic programs 

with some relation to the petroleum industry on the other hand increased significantly, by 22 percent, during 

the last year. This indicates that the activity on the NCS does not influence the less-directly petroleum-related 

programs in the same way as the directly petroleum-related programs.  

Table 2 shows the average share of the total number of applicants to the programs in the four categories 

between 1999 and 2014, and the shares’ correlation with level of investments in the same period.  

Table 2: Categories' share of total amount of applicants and correlation with investments. Source: Samordna opptak, 
Norwegian Petroleum Directorate and Menon/DNV GL 

Category Average share of total amount of 

applicants to the four categories 

Correlation between the share of 

applicants and level of investments 

Petroleum program 5.2% 0.84 

Other petroleum 

related programs 

15.6% 0.75 

Generic 38.9% -0.82 

Uncertain relevance 42.8% -0.32 

 

The table illustrates the strong correlation between petroleum programs and level of investments: The higher 

the investments, the more applicants to petroleum programs. This is consistent with previous findings. Other 

petroleum-related programs also show a strong correlation, but to a lesser extent than petroleum programs. 

This is also logical, as the programs are relevant for the petroleum industry, but not directly linked to it. The 

share of applicants to the generic programs, on the other hand, shows a strong negative correlation with the 

level of investments. This means that the share of applicants for these programs increases when the level of 

investments falls, as shown in Table 2. A reason might be that applicants who would otherwise apply for 

petroleum programs or petroleum-related programs turn to more generic programs in times with low activity 

on the NCS. Although these programs do not directly relate to the petroleum industry, it is still possible to 

recruit candidates from these programs. Several players are already recruiting mainly from these programs 

rather than the directly petroleum-related study programs, and will therefore experience a positive effect. This 

may therefore mitigate the total negative effect on recruitment to the industry. However, since other 

industries also recruit from these programs, it is harder for the petroleum industry to attract the best 

candidates.  



27 
 

3.5. Applications for petroleum-related MSc and PhD studies may increase 

Feedback from the interviews and previous experience suggest that activity reductions might result in an 

increase in the number of graduate students, which is positive for the development in competence level in 

universities and colleges. This will again be positive for the competence level within the industry. As more 

employees with bachelor and master’s degrees are made redundant, it is natural to assume that some of these 

will apply for MSc degrees and PhDs, respectively. Reports from the Stavanger area indicate that there is a 

large increase in the number of students. Feedback from the interviews also indicates that the number of 

applicants for master programs has increased significantly this year.  

 
“The effect goes both ways: We see a drastic reduction 

in number of applicants for petroleum-related Bachelor 

programs, while the number increases for MSc 

programs. “ 

- University 
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4. Impact on competence development  
The effects on competence level go in both directions. Downsizing the labour force can cause a concentration 

of expertise which increases the competence level. However, it will most likely also result in loss of highly 

skilled labour. The stop in hiring will have long-term negative effects on the competence level. In addition, 

activity downturns weaken confidence in the industry, which affects recruitment for longer periods than the 

duration of the actual downturn. Competence at universities and colleges on the other hand is likely to 

increase, while it might decrease within the research institutions. The total effect depends on the duration of 

the downturn.  

4.1. Activity reduction may result in more highly qualified labour now, but 
less experienced labour in 10-15 years 

Both historical data and recent experiences clearly show how an activity reduction on the NCS results in 

decreasing employment. So far, over 36 000 job cuts have been announced due to the activity reduction. 

Whether this will increase or weaken the level of competence in the industry is hard to estimate. However, 

interviews with several players in the industry indicate that the adjustment might be positive for the industry in 

the short term: The most competent and efficient labour 

remains, which boosts the average competence level. Even 

though the companies are forced to let go of some of their 

best young candidates and most competent labour due to 

provisions of employment law, most of these will remain 

within the industry.  

Several of the interviewed companies, especially the major players, report that R&D funding will not be 

reduced in 2015. With more available resources, more of the R&D funding is however used on internal research 

projects rather than supporting external projects. As a result of this, the competence level within the 

companies might increase.  

Although the respondents are quite aligned on this issue, it is questionable to which extent their statements 

are still applicable in the light of recent developments. Our interviews were conducted in May and June of this 

year, when oil prices were higher and the crisis had lasted for just a few months, and it was unclear how long 

the downturn would continue. If the activity reduction turns out to be prolonged, its negative impact on the 

competence level is also likely to increase. Since the interviews were conducted, the oil price has fallen even 

more, and it is possible that the crisis will last for several years. Most of the respondents from the interviews 

believed that the industry would not lose a significant amount of competence to other industries. However, as 

the downturn continues, this might change. While going deeper into the crisis, the companies might change 

their strategies with regard to research and development, as a necessary response to negative cash flow. In 

addition, consultants are often cut as a response to lower activity. These consultants are often characterized as 

highly skilled labour. Several of them will likely disappear from the industry, which will result in loss of available 

competence. Further downsizing might also result in 

weakened confidence in the industry. This might lead to 

competent labour turning towards other, less volatile 

industries, and this part of the labour force might never 

return.  

Even if budgets for research and development are not reduced, the downturn might have negative long term 

effects. Less recruitment of graduates, in addition to the loss of young labour, may result in a “generation gap”, 

“Consultants often disappear rapidly 

when activity decreases. This is mainly 

highly competent labour.”  

- Supplier  

The greatest impact comes from losing 

strong potential candidates.  

- Operator 
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as seen in the early 2000s. The effects resulting from the downturn in 2000 can now be observed in the form of 

a lack of labour with a certain amount of experience. Who is able to take over senior positions from those 

retiring? Even small reductions in activity can have severe effects on recruitment to the industry due to lack of 

confidence. The financial crisis showed how a short downturn can result in several years of recruitment 

difficulties, as graduates turn towards other industries.  

4.2. Competence development in universities and colleges («høyskoler») 
increases, but resources might be switched towards other study programs as 
the downturn is prolonged 

The universities and colleges have previously reported difficulties in attracting the best candidates due to high 

wages in the industry. More uncertain times lead more candidates towards the less volatile research sector, 

and as a result of this, the competence level might rise in times with low activity.  

However, periods of reduced activity within the petroleum-related industry might also result in a change of 

focus. Due to fewer candidates for the petroleum-related study programs, and possibly less financial support 

from the industry, more resources might be allocated to other faculties and study programs. This may never 

change back to the original resource allocation, and hence it will weaken the development in competence level 

within petroleum-related studies.  

4.3. Competence in research and development institutions will probably 
weaken 

In the same way as for universities and colleges, research and development institutions will experience good 

access to the top candidates.  

However, these institutions are more financially affected by the fall in activity than the universities and 

colleges. The development in public funding has been moderate the recent years. Figure 18 illustrates how 

public funding’s share of total commission income within research institutions fell from 32 to 24 percent 

between 2011 and 2014. In other words, the industry counts for an increasing share of the research 

institutions’ income. This makes the institutions pro-cyclical, when they should be countercyclical.  
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Figure 18: Support from Research Council of Norway and public administration as a share of total income within 
petroleum related research institutions. 1997-2014. Source: NIFU 

 

The fact that these institutions are highly dependent on support from the industry might weaken their ability to 

hold on to the most competent labour in periods with low activity. Moderate public funding may be 

problematic for the long term technology development.  

Based on interviews with both oil companies, 

suppliers and the research institutions, the 

industry’s willingness and/or ability to 

participate with funds in research projects is 

decreasing significantly. Since the funding 

agencies often require financial participation 

from the industry, this results in less funding 

from them as well. Research and development institutions such as IRIS and Christian Michelsen Research (CMR) 

have already reported about this effect.  

The research institutions have played an important role in the establishment of the Norwegian petroleum 

related industry as a leading high-tech industry. The fact that the research institutions are highly dependent on 

funds from the industry, and thus also highly cyclical, may have major effects on the development of 

technology and competence within the industry.  

Major research institutions such as IRIS and CMR have already announced job cuts, and more are likely to 

come. This will lead to loss of competence which has been built up over a long period. Loss of highly skilled 

researchers will weaken technology development. We have also seen how several highly innovative companies 

have been established with a basis in the research institutions. As the research institutions are weakened, 

fewer of these companies will be established, and innovative technologies may be lost in a time with great 

need for innovation.  

In addition, several companies report on difficulties in getting their R&D-related activities approved as R&D by 

the Office for petroleum taxes (Oljeskattekontoret). This may result in less R&D-related support from the 

industry, which will further weaken petroleum-related research. It may also result in more of the major 

international players moving their R&D-departments to other countries with better facilitation of R&D. 
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“We are more critical to what research projects we 

support now than previously. We focus more on what 

we gain from the project. This might be good, and 

contribute to increase the level of research. “ 

- Operator 
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As a result, R&D within the Norwegian petroleum-related industry is under a lot of pressure, and this may have 

severe impact on the development of new technology and knowledge within the industry. There might also be 

ripple effects to other industries.   
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5. Impact on technology development 
R&D investments are an indicator for technology development. We expect the level of R&D to decrease as a 

result of the fall in activity. Technology development with payback in the distant future will likely weaken. 

However, development of cost-reducing technology may experience a boost. The net effect is hard to predict, 

but it is beyond doubt that the focus on cost-reducing technology is crucial for the long-term development of 

the Norwegian petroleum industry.  

Technology development has been crucial in the development of Norwegian petroleum-related industry. 

Technology development is, however, difficult to measure. R&D-investment has been used as the key indicator 

for technology development.  

There are two important sources of financing technology development: the Norwegian government (NPD) and 

the oil companies. Figure 10Feil! Fant ikke referansekilden. shows that the oil companies’ R&D investment has 

been in the range of 2900-4100 MNOK since 2010.  

The forecast in the study described in appendix section 8.4 indicates that R&D investments could fall to around 

1700 MNOK or lower within the period of 2014-2017. 

5.1. Lower oil price might lead to significant and necessary cost-reducing 
technology development   

Technology development has during the past few years been 

directed towards enhanced oil recovery rather than cost 

reduction. High oil prices and the need for increased capacity 

utilization enabled this. With a halved oil price and a more cost-

conscious industry, this will likely change towards reduced costs 

on operating fields. Feedback from the interviews indicates that 

long-term technology development will slow down. The development is dependent on the oil companies’ 

needs, which right now are fast pay-back and reduced costs. Hence, projects on new fields and with pay-back in 

the distant future will be down-prioritized. This might affect technologies in areas such as improved exploration 

and EOR. NPD estimates the remaining resources in undiscovered fields to nearly 2900 mill Sm3 o.e. If some of 

these resources remain undiscovered, this will have a major economic impact on the Norwegian economy as a 

whole, as shown in chapter 6. 

Short-term projects with fast pay-back will as mentioned be emphasized. The results from our interviews 

indicate that research is now turned towards cost-reducing technologies, such as drilling. This can result in 

important technology development, as in previous periods with low oil price.  

The change in focus toward cost-reducing technology with short-term pay-back may be crucial for the long-

term development of the industry. Cost reduction is fundamental for the industry to be able to maintain 

production, exploration and opening of new fields. The Norwegian supply industry is increasingly 

internationally oriented, hence it is dependent on being able to compete on an international cost level. In this 

sense, the activity downturn might be positive for the Norwegian petroleum-related industry as it is forced to 

reduce costs. In addition, improved technology in areas such as drilling will facilitate increased exploration, IOR 

and thus contribute to the long-term development of the industry. Several respondents comment on the 

innovative initiatives seen in the industry today as a result of the activity downturn.  

“Optimization projects are now 

prioritized over long-term research.” 

- Supplier 
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5.2. R&D might decline, despite increased number of applications to the 
funding agencies. Fewer suppliers and less competition might result in closure 
of the Norwegian R&D departments in the major supply companies  

When the activity level and oil price are high, the companies have the finances, but not the resources to 

develop new technology. In times like these with low oil price and low activity level, they have the resources 

but not the finances. Funding agencies, such as DEMO2000, have experienced a marked increase in the number 

of applications, and more applications from the big players in the industry. In addition, the companies put their 

idle resources, the best brains, on research projects. This 

may result in higher level research which in turn can 

lead to more technology development. 

The respondents also comment on the fact that the 

labour force is more efficient and creative now than 

previously. New structural solutions to the cost issues 

are also seen, such as the creation of the joint FMC and 

Technip company Forsys Subsea. The company was established to increase efficiency and lower costs, and is 

estimated to deliver a 30 percent reduction in costs and save a year in implementation time. Such measures 

can contribute to new solutions and a restructuring that enables new technologies to be developed.  

Regardless of this, it is likely that the total amount of R&D within the industry will decline as a result of the 

lower activity level. However, the reduction might be dampened by the FOT-scheme, which provides the 

operator on each license with financial support (from the licensees) for R&D-activity up to a certain amount. 

This might give the NCS an advantage compared to the change in R&D activity on other shelfs.  

It is in particular the smaller players in the supply industry that might be affected by the downturn. With 

smaller financial buffers they are more dependent on each project. These smaller companies are often 

characterized by high innovation and creative solutions. Technological development may therefore be 

weakened if such companies shrink or close down. In addition, if the innovative small suppliers disappear, a 

great share of the competition also disappears. As a result, it is less important for the major suppliers to keep 

their research departments in Norway. Hence, research departments may be moved to other countries where 

incentives are higher, such as Singapore, Brazil or Canada. As we have seen, the supply industry accounts for a 

large share of R&D within the industry. Therefore this development might have a severe impact on R&D activity 

in the petroleum-related industry in Norway, and will weaken competence and technology development as a 

whole.  

5.2.1. Impact on competence level within the economy as a whole 

The O&G related industry has had major spill-over effects to other industries, and has therefore been pushing 

technology development in the Norwegian economy as a whole. We have seen several cases where petroleum 

related research has been used outside the industry. Examples are ultrasound technology and methods for 

integrated operations. Less technology development in the petroleum industry might therefore also lead to 

less technology development in other industries, which increases the negative impact of the activity downturn. 

On the other hand, cutbacks in the petroleum industry might result in more highly skilled labour in other 

industries, and may lead to more innovation and efficiency in these industries. Such restructuring and 

alternative use of resources might be positive for the economy as a whole in the long term.  

The current situation requires increased 

efficiency. Research on major cost drivers such 

as drilling and P&A is emphasized. 

- Operator  
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6. Economic consequences of the effects on competence and 
technology development 

Reduced long-term technology development for enhanced oil recovery (EOR) might result in a lower recovery 

rate than what could have been achieved otherwise. On the other hand, increased focus on cost-reducing 

technology development now might facilitate continued production in the near and distant future.  

Overall, the economic impact is severe regardless of the direction. Based on NPD’s estimates on remaining 

resources on the NCS, an increase in the average recovery rate by 3 percentage points will cause an increase 

in the value of the remaining resources by more than 500 BNOK. Reduced activity will also have significant 

short-term effects. A 30 percent decrease in investments between 2014 and 2017, followed by an increase to 

2014-level in 2020, will result in a loss in value added of almost 100 BNOK, compared to a scenario with 

steady 2014-level investments throughout the period. At the same time, major loss of tax revenues and 

increased unemployment will affect the economy severely.  

All numbers presented in this chapter are conservative. This is due to the fact that effects from decreases in 

activity outside Norway are not included. Almost half of the turnover in the Norwegian supply industry came 

from deliveries outside Norway in 2014.  

In this chapter we estimate the economic consequences of the decline in activity. However, we have only 

estimated the isolated effects of the decline within the industry. Thus, we have not taken into account the 

possibility of restructuring of the economy and alternative use of resources. There might be other extensive 

positive effects in the economy as a result of higher activity in other industries. 

6.1. Continued technology development is crucial to avoid great economic 
losses 

66 percent of the remaining proven resources on the NCS are related to producing fields. Many of these fields 

are approaching the end of field life and production is often limited by gas and water processing capacity. If 

fields are shut down earlier than planned as a consequence of high costs and low oil price, considerable 

resources will be lost.  

The OG21 TTA2 group has estimated that 20 percent or 500 mill Sm3 of the yet-to-find volume on the NCS is 

critically dependent on new technology. Hence, it is of the uttermost importance to continue technology 

development to avoid loss of resources.  

6.2. Fall in investments leads to a loss of around 100 BNOK value added in the 
short term 

The short-term effects of the fall in activity are significant. To estimate the effects on value added, employment 

and tax revenue, Menon’s Ripple Effect model (for more on this model, see appendix, chapter 9.3) has been 

used. The ripple effects of two scenarios have been compared: 

- Stable investments on 2014-level from 2014 until 2020  

- A fall in investments by 30 percent between 2014 and 2017, before investment recovers to 2014-level 

in 2020.  

The differences between the two scenarios during the entire period are illustrated in the table below.  
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Table 3: Total ripple effects of activity reduction in petroleum related industry 

Total effect (reduction due to the activity reduction)  

Value added effect (MNOK) 97 661  

Tax revenue effect, supply industry (MNOK) 41 346  

Employment effect (man-years) 99 693  

 

According to our calculations, a 30 percent reduction will result in a total loss of value added over the period by 

almost 100 BNOK compared with the stable scenario.  

According to our model, nearly 100 000 man-years will disappear in the period as a result of lower investments. 

This includes jobs that are directly and indirectly related to petroleum, but not employees in oil companies.  

The total employment effect is highly dependant on how the supply industry will react to decreased turnover. 

If they believe that turnover will pick up soon, layoffs will probably be less. In addition, our model provides a 

conservative estimate; it is likely that the actual number of man-years lost will be substantially higher. This is 

due to the fact that a great share of the deliveries in the supply industry is directed towards fields and 

operations outside the NCS, which are also experiencing a fall in activity. It is therefore not unrealistic to state 

that the total loss of man-years will be about 200 000. This does not mean 200 000 more unemployed in the 

economy; the number of man-years describes the total loss over the whole period. The model does not take 

into account foreign labour that leaves when losing their jobs, or movement of labour to other industries. 

The effects of the decrease in employment on consumption have not been estimated. These will likely be 

substantial, with severe effects for the economy as a whole.  

The employment effect in Table 3 is controlled for increased labour productivity, by adjusting with 2.1 

percent/year in both scenarios. This implies that the industry needs 2.1 percent less labour per year due to 

higher productivity. On average, labour productivity has increased by this amount in previous years for the 

economy as a whole. One can argue that this has not been the case for the petroleum-related industry, where 

there are significantly more engineering hours on similar projects now than ten years ago. However, there are 

reasons to believe that this will change due to the cost challenges the industry is facing. Fewer employees and 

need for increased efficiency will likely result in increased productivity. The same pace in in the development of 

labour productivity as in the economy as a whole is therefore assumed. These numbers are uncertain, and the 

reality might be different, but effects are significant regardless of the labour productivity.  

The model gives a good illustration of the magnitude of the effects. Still, it has its weaknesses. The numbers 

shown are not adjusted for labour restructuring. In other words, they do not exclude the part of the labour 

force that restructures and finds new jobs. The model does not take the economy’s capacity into account, with 

the overall amount of labour available. It is also known that a great share of the employees who have lost their 

jobs are foreign employees who leave the country when the jobs disappear. 

Despite uncertainty regarding the exact numbers, there is little doubt that the downturn and the following 

effects on technology and competence development will have a severe economic impact.  

6.3. Changes in technology development have significant economic impact 

A great share (approximately 45 percent) of the oil companies’ R&D in recent years has been used on EOR and 

exploration technologies. This can partly be explained by the high oil price, which in itself has contributed to 

the high recovery rate. With a lower oil price, the industry will now have few incentives to develop technology 

with payback in the distant future. This will particularly affect the technology for exploration and enhanced oil 

recovery. This might lead to loss of valuable resources for two reasons:  
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 Lower pace of exploration technology development might result in fewer discovered fields. NPD 

estimates undiscovered fields on the NCS to a total of 2835 mill Sm3 o.e. If only a small share of these 

remain unexploited, the economy as a whole will lose great values.  

 Lower pace of technology development within enhanced oil recovery will likely result in a lower 

recovery rate than what would otherwise be achieved. Lower oil price and high costs might also lead 

to shut-down of fields earlier than expected. The economic impact of the loss of these resources is 

severe. 

However, increased focus on cost reducing technology today will likely have a positive impact in the long term. 

For instance, more efficient drilling technology may result in increased exploration and have a positive effect 

on IOR. This might facilitate continued production levels and openings of new fields, despite prospects of 

continued low oil prices compared to what we have seen in recent years. This will also be crucial for the supply 

industry’s competitiveness internationally. Without this emphasis on cost reduction, the Norwegian petroleum 

industry might not be able to compete on the international market.  

It is hard to predict whether the technology development will have a positive or negative economic impact. 

Regardless of the direction, it is beyond doubt that the economic effects will be major. Reduced production and 

recovery rates will result in severe losses for the Norwegian economy. On the other hand, if the activity 

downturn results in major technology development which facilitates increased exploration and production, this 

will result in major economic gains.  

To illustrate the size of the consequences of increased or decreased recovery, an example is shown in table 4. It 

shows the potential gains from an increase in the recovery rate by respectively 1 and 3 percentage points.  

Table 4: Impact of increased recovery rates. Sources: NPD, SSB and Menon 

 

 

With today’s prices, the value of remaining available resources increases by between 177 and 531 BNOK if 

recovery rates increase from between one to three percentage points. Assuming that a higher pace of 

 1 percentage point increase 3 percentage point increase 

 Oil Gas Oil Gas 

Estimated remaining resources 3277 mill Sm3 3997 bill Sm3 3277 mill 

Sm3 

3997 bill Sm3 

Available resources with current 

recovery rate 

1507 mill Sm3 2798 bill Sm3 1507 mill 

Sm3 

2798 bill Sm3 

Available resources with increased 

recovery rate 

1540 mill Sm3 2838 bill Sm3 1605 mill 

Sm3 

2917 bill Sm3 

Increased available resources 33 mill Sm3 40 bill SM3 98 mill Sm3 120 bill Sm3 

Estimated value of increased 

recovery rate (compared with current 

recovery rate) 

92 BNOK 85 BNOK 277 BNOK 254 BNOK 

Total value of increased recovery rate 177 BNOK 531 BNOK 
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technology development leads to higher recovery rates, the example clearly shows the importance and value 

of technology development.  

It should be emphasized that this is a very simplified calculation, with several weaknesses. First of all, the 

estimates depend on the oil price and exchange rate. Furthermore, the example does not take the timing of 

exploitation into account. It is in other words not present value adjusted. We simplify the two cases with 

increased recovery rate by assuming that the increased recovery rate applies to all the remaining resources, 

meaning that it increases instantly. In reality the recovery rate increases gradually. The example simply states 

the differences in the value of available resources with different recovery rates, and illustrates the great 

potential and importance of technology development with this aim. 

Despite its weaknesses, the estimate illustrates the great potential benefits of technology development 

resulting in even a small increase in recovery rate on the NCS. NPD claims in ‘Utvinningsutvalgets’ report that 

depending on technology development, oil price and cost level, about 2.5 bill Sm3 o.e. extra can be produced 

from the NCS, in addition to today’s reserves and recoverable oil from undiscovered fields and discoveries 

(Utvinningsutvalget, 2010). This implies enhanced recovery rates by a lot more than the 3 percentage points 

used in our example, and it is beyond doubt that the potential value of optimal technology development is 

extensive.  

Labour productivity will also be considerably affected by lower technology development. Lower labour 

productivity results in lower value added. In the Ministry of Finance’s “Perspektivmeldingen 2013” it is 

estimated that the net present value of future labour accounts for as much as 81 percent of Norway’s net 

national wealth (Ministry of Finance, 2013). As around seven percent of the Norwegian labour force works in 

directly petroleum-related industry, lower productivity growth there will have great impact on the economy as 

a whole (Blomgren, et al., 2015).  

6.4. Effect on government revenues 

The total effect on government revenues is expected to be extensive due to the decreased oil and gas prices. In 

2014 total government revenues from the oil and gas producers alone was 312 BNOK. This equals 27 percent of 

total state revenues. The figure below illustrates the government revenues for 2014, the estimated accounts 

for 2015 as well as the budget estimates for 2016. The actual accounts for 2015 is estimated to decrease by 30 

percent from 2014, from 304 to 218 BNOK, according to the National Budget 2016.  
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Figure 19: Estimated government revenues 2015. Source: National Budget 2016 and norskpetroleum.no 

 

 

These figures depend on the oil and gas price for the rest of the year and the actual decline in turnover. The 

decline from 2016 and onwards is highly dependent on the oil and gas price.  

To put things in perspective, the nearly 100 BNOK decline in 2015 is more than the budget of the Ministry of 

Education and Ministry of Culture together, as shown in Figure 20. 

Figure 20: Comparison of reduced state revenues and budgets for 2015 for selected ministries. Source: Menon and State 
Budget 2015 
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In addition, state revenues will decrease substantially due to reduced activity within the supply industry. Table 

3 shows that according to our ripple effect model, total tax revenue from the supply industry will be reduced 

by 41 BNOK between 2014 and 2020 as a result of the scenario with a 30 percent reduction in activity between 

2014 and 2017 before activity picks up again.  

6.5. New cost reducing technology might mitigate the negative impact 

If the lower oil price leads to development of cost-reducing technology as experienced previously, the negative 

trend might be somewhat mitigated. New technology might enable increased recovery, which may benefit the 

NCS in the years ahead. This will reduce the negative economic impact of a lower oil price.  
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7. Recommendations  
In this chapter recommendations to reduce the consequences of the activity downturn and improve technology 

development are provided. Recommendations for both the Government, the oil and gas companies and the 

supply industry have been identified and considered.  

7.1. Government 

 Create incentives for the companies to implement technology which is profitable for the economy 

as a whole, but not necessarily commercially profitable for the individual companies.  

Several of the new technologies are economically profitable, but not commercially profitable on each 

separate field. Examples for this are technologies that have major potential on the NCS as a whole, but 

significant costs the first time they are implemented. Other reasons for implementing these 

technologies can be knowledge externalities, ripple effects etc. Few actors, especially the smaller 

companies, have incentives to take on the costs and risk of implementing such technologies. To boost 

technology development, the government should identify these technologies and create incentives for 

the companies. One solution to the quandary could be increased funding through the FOT-scheme for 

the first companies who take the risk by implementing the relevant technologies. Some new 

technologies are tested and implemented once, but then never again because they are not established 

technologies. This may result in losses of technology with great potential. To ensure that these 

technologies are established and implemented more than once, funding should be made available not 

only for the first implementation of the technology, but also the second and third. 

  

 Increase the funding for petroleum-related research. 

Previous experience suggests that a reduced oil price results in lower R&D activity in the petroleum-

related industry. The companies have the resources, but not the finances to develop new technology. 

As mentioned previously, the number of applications to funding agencies has already increased 

markedly, and the best brains have been put on the projects. It is therefore of great importance that 

the funding agencies have the capability to support high quality projects.  

Public funding has increased by around eight percent since 2011. To ensure continuous technology 

development, the authorities should continue recent years’ positive development in funding. Since the 

industry now focuses increasingly on short-term cost-reducing technology with fast pay-back, the 

government should emphasize long-term technology development to avoid loss of available resources.  

However, increased funding is of no use if the funding agencies are unable to distribute the funding to 

the players in the industry. This might be a problem as the research institutions experience difficulties 

in finding collaborators in the industry. The upper limit of financial support from funding agencies 

should therefore be increased by the programs that have a lower limit than the ESA (EFTA Surveillance 

Authority) regulations allow (a maximum of around 30 percent). 

 

 Relax the requirements for financial support from the industry as a condition for grants from 

funding agencies. 

To obtain funding for research projects today, most of the funding agencies require participation by 

companies in the industry in terms of financial support. In times with low cash flow, it is harder for the 

research institutions to find collaborators in the industry. This makes the research activity procyclical 

when it should actually be countercyclical. Several companies are on the other hand willing to 

contribute in terms of knowledge, people and facilities rather than money, but this is of little help with 
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current regulations. The government should therefore relax the requirements to facilitate more 

research projects in periods with low activity.  

 

7.2. Oil companies 

 Reduce documentation requirements to increase efficiency and reduce costs.  

Time used on documentation has increased with over 300 percent since 2004 in an oil company on the 

NCS. It is essential to reduce the time spent on documentation to reduce costs and increase efficiency. 

We have already seen initiatives with the aim of dealing with this, such as Statoil’s STEP-program. 

 Develop standards in collaboration with the supply industry to increase efficiency and concentrate 

resources where they are needed most. Resources can then to a greater extent be focused on 

technology development instead of customizing orders. 

 Create incentives for technology development through contract structures 

Today, suppliers have few incentives to take risks and develop new cost reducing technology due to 

contract structures. Players are rewarded per unit of time, e.g. in the form of day rates for rigs. In 

addition, regular expenses are covered by the principal, for instance fuel. By changing the contract 

structures and rewarding innovation and efficiency, technology development will likely increase.  

 The project managers should be given incentives to take risks and test new technologies 

There are a number of examples of technologies which have been developed over time, after several 

rounds of testing and improving. For instance, the drilling technique developed for Troll was not fully 

developed after the first test round, but came as a result of continued testing and improving.    

If a technology is rejected after just one round of testing, one might risk losing several technologies 

with great potential. Today, a project is to a high extent measured and rewarded on the basis of cost 

and time. This gives few incentives for the project manager to take risks. Hence, the companies should 

to a greater extent open up for more testing by creating incentives for the project manager to test and 

implement new technology.  

 Try to find a balance between the short- and long-term focus.  

We have seen how a previous downturn has resulted in a great shortage of qualified people when 

activity increases again, which can have long-term negative effects on both competence, technology 

development and efficiency. Likewise, companies should avoid over-hiring in good times, to avoid 

reduced efficiency and increased costs.  

 Increase the collaboration across licenses. 

The NCS is maturing, and the average field size is decreasing. This creates challenges, because the 

licenses may not finance implementation of new technologies. This might result in lower technology 

development and suboptimal solutions. Cooperation across the licenses might therefore be a solution, 

to finance implementation of new technology.  

 

7.3. Supply industry 

 The supply industry needs to develop standards in collaboration with the oil companies to increase 

efficiency and reduce costs. Resources can then to a greater extent be focused on technology 

development instead of customizing orders.  
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7.4. Joint actions 

 Facilitate dissemination of information 

Several smaller suppliers report on difficulties in finding a partner for developing and testing 

technologies. Lack of information can thus result in reduced technology development. To avoid this, 

dissemination of information should be facilitated to create an optimal basis for decision making.  

 Emphasize communication with students to attract the best candidates  

The industry as a whole should put more emphasis on communication with students to show them the 

future of the Norwegian petroleum industry.  
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8. Appendix 

8.1. Project scope 

Formålet er å beskrive konsekvensene redusert aktivitetsutvikling kan få for kompetanseutviklingen og takten i 

teknologiutviklingen i norsk petroleumsrelatert industri.  

Vi vil ved behandling av dette scenariet legge til grunn at reduksjonen i aktivitet ikke er den eneste faktoren 

som påvirker olje- og gassnæringen. Samtidig med et fall i aktivitetsnivået vil olje- og gassnæringen, i likhet 

med alle andre næringer, bli stadig utfordret på kostnader og kvalitet. Aktører vil prøve å redusere kostnader 

ved å utnytte internasjonal arbeidsdeling. De økonomiske gevinstene må dermed veies opp mot økte 

transaksjonskostnader, samt redusert regularitet og kontroll. Olje- og gassnæringen skiller seg imidlertid fra 

andre næringer ved at mye av fallet i aktiviteten kan knyttes til økte kostnader og lavere oljepriser, og at 

presset for å utnytte fordelene ved internasjonal arbeidsdeling kan øke i større omfang og fra et høyere nivå. I 

likhet med for eksempel bil- og flyindustrien, kan effekten av kostnadspress og redusert aktivitetsnivå bli at 

man vrir stadig mer av produksjonen i høykostland mot spesialiserte og kunnskapsintensiv produksjon, mens 

arbeidsintensiv produksjon flyttes ut. Fallet i aktivitetsnivå kombinert med kostnadspresset kan dermed bidra 

til å eskalere en utvikling vi har sett i vestlig næringsliv de siste 20 år, men som innen olje- og gassnæringen i 

Norge har blitt noe oppdemmet ved at aktivitetsnivået har vært så høyt at selv mindre spesialisert produksjon 

har vært mulig å gjennomføre innenlands. 

Norsk leverandørindustri og maritime utstyrsprodusenter eksporterte varer og tjenester for 200 milliarder 

kroner i 2013 (Menon, 2015). Aktivitetsfallet som vi nå ser på norsk sokkel er ikke unikt, og vil trolig ramme 

norsk eksport i stor grad. Vi anbefaler at vi ved beregning av effekt av scenariet også tar med effekten av 

redusert eksport. Menon har eksporttall for alle bedrifter innen offshore leverandørindustri og kan med enkle 

grep foreta en slik tilnærming.  

I gjennomføringen av oppdraget vil vi favne bredt i innhenting av informasjon om mulig tilpasning av 

aktivitetsfallet. For å beregne de økonomiske effektene vil Menons ringvirkningsmodeller bli benyttet. Det vil 

bli lagt betydelig vekt på anbefalinger om tiltak. Anbefalingene om tiltak vil grupperes etter hvem som har 

mandat til å gjennomføre endringer.  

Arbeidet kan illlustreres modellmessig som i figuren nedenfor:  
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8.2. Study lines by category 

The analysis is based on data from “Samordna opptak” since 1999 and including 2015. These data include 

21.000 students and all 2400 studies in Norway. We have grouped all studies in four categories: 

1. Petroleumsfag 

2. Petroleum-related 

3. Generic (other “real- og ingeniørfag”) 

4. Not O&G-related 

Lærestedsnavn Studiumhandboknavn Cat 

Høgskolen i Molde Petroleumslogistikk, deltid 1 

Høgskolen i Molde Petroleumslogistikk, Kristiansund 1 

Høgskolen i Telemark Ingeniør kjemi - Gass- og energitekn, Porsgrunn 1 

Norges teknisk-naturvitenskapelige universitet Petroleumsfag 1 

UiT Norges arktiske universitet Ingeniør, Prosess/gassteknologi, Tromsø 1 

Universitetet i Bergen Petroleumsteknologi 1 

Universitetet i Bergen Petroleums- og prosessteknologi 1 

Universitetet i Stavanger Ingeniørfag, Petroleumsteknologi 1 

Universitetet i Stavanger Ingeniørfag, Petroleumsgeologi 1 

Universitetet i Stavanger Industriell økonomi, petroleumsteknologi 1 

Universitetet i Stavanger Petroleumsteknologi, master 1 

Universitetet i Stavanger Offshoreteknologi 1 

Universitetet i Stavanger Offshoreteknologi - teknisk miljøvern 1 

Universitetet i Stavanger Offsshoretekn - industriell tekn. og driftsledelse 1 

Høgskolen i Ålesund Høg.ing., maskin 2 

Høgskolen i Ålesund Maritim utd., maskiniststudium 2 

Høgskolen i Bergen Ingeniør, maskinteknikk 2 

Høgskolen i Bergen Ingeniør, elektronikk 2 

Høgskolen i Bergen Ingeniør, undervannsteknologi 2 

Høgskolen i Bergen Ingeniør, undervannsteknologi, Florø 2 

Høgskolen i Bergen Ingeniør, energiteknologi 2 

Høgskolen i Bergen Ingeniør, Elektro 2 

Høgskolen i Bergen Ingeniørutdanning, maskin 2 

Høgskolen i Buskerud Ingeniør elektro, Kongsberg 2 

Høgskolen i Buskerud Ingeniør, maskin, Kongsberg 2 

Høgskolen i Buskerud Ingeniør elektro, 2-årig, heltid, Kongsberg 2 

Høgskolen i Buskerud Ingeniør maskin, 2-årig, Kongsberg 2 

Høgskolen i Buskerud og Vestfold Ingeniør, elektronikk, Vestfold 2 

Høgskolen i Buskerud og Vestfold Ingeniør, elektro-automasjon, Vestfold 2 

Høgskolen i Buskerud og Vestfold Ingeniør, elektro, Kongsberg 2 

Høgskolen i Buskerud og Vestfold Ingeniør, maskin, Kongsberg 2 

Høgskolen i Finnmark Energiteknologi 2 

Høgskolen i Gjøvik Ingeniør, elektro 2 

Høgskolen i Gjøvik Ingeniør, maskin 2 
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Lærestedsnavn Studiumhandboknavn Cat 

Høgskolen i Gjøvik Ingeniør, maskin - Lean Manufacturing 2 

Høgskolen i Gjøvik Ingeniørfag, elektro, fleksibel, nettbasert 2 

Høgskolen i Gjøvik Ingeniør, maskin, fleksibel, nettbasert 2 

Høgskolen i Narvik Ingeniør, Elektro 2 

Høgskolen i Narvik Maskin, nettstøttet 2 

Høgskolen i Narvik Prosessteknologi 2 

Høgskolen i Narvik Industriell elektronikk 2 

Høgskolen i Narvik Maskin 2 

Høgskolen i Narvik Prosessteknologi, nettstøttet 2 

Høgskolen i Narvik Elektro, første studieår, nettstøttet 2 

Høgskolen i Narvik Maskin, Mo i Rana 2 

Høgskolen i Narvik Elektroteknikk 2 

Høgskolen i Narvik Elektroteknikk, master 2 

Høgskolen i Nesna Ingeniørutdanning-bygg og maskin, Mo i Rana 2 

Høgskolen i Nord-Trøndelag Ingeniør, elektronikk, Levanger 2 

Høgskolen i Oslo Ingeniør, maskin, 2-årig 2 

Høgskolen i Oslo og Akershus Ingeniør, elektronikk og informasjonsteknologi 2 

Høgskolen i Oslo og Akershus Ingeniør, maskin 2 

Høgskolen i Østfold Ingeniør, elektro, Fredrikstad 2 

Høgskolen i Østfold Ingeniør, maskin, Fredrikstad 2 

Høgskolen i Sør-Trøndelag Ingeniør, elektro 2 

Høgskolen i Sør-Trøndelag Ingeniør, maskin 2 

Høgskolen i Sør-Trøndelag Ingeniør, elektro og datateknikk, 2-årig 2 

Høgskolen i Sør-Trøndelag Ingeniør, maskin, 2-årig 2 

Høgskolen i Sør-Trøndelag Ingeniør, maskin, Mo i Rana 2 

Høgskolen i Telemark Ingeniør elektro - Elkraftteknikk, Porsgrunn 2 

Høgskolen i Telemark Ingeniør maskin - Maskinteknisk design, Porsgrunn 2 

Høgskolen i Telemark Ingeniør, elektronikk 2 

Høgskolen i Telemark Ingeniør, elektro 2 

Høgskolen i Telemark Ingeniør, maskin, 2-årig 2 

Høgskolen i Telemark Ingeniør elektro - Inform & quot; automa, Porsgrunn 2 

Høgskolen i Telemark Ingeniør, energiteknologi 2 

Høgskolen i Telemark Ingeniør, teknologi i energi og miljøteknologi 2 

Høgskolen i Telemark Ingeniør i prosessteknikk 2 

Høgskolen i Tromsø Ingeniør, prosess/gassteknologi 2 

Høgskolen i Vestfold Ingeniør, elektronikk, 2-årig 2 

Høgskolen i Vestfold Ingeniør, elektro-automasjon, 2-årig 2 

Høgskolen Stord/Haugesund Ingeniør, maskin, Haugesund 2 

Høgskolen Stord/Haugesund Høg.ing., elektro 2 

Høgskulen i Sogn og Fjordane Geologi og geofare 2 

Høgskulen i Sogn og Fjordane Ingeniør elektro - automatiseringsteknikk, Førde 2 

Høgskulen i Sogn og Fjordane Geologi og kjemi 2 
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Lærestedsnavn Studiumhandboknavn Cat 

Norges miljø- og biovitenskapelige universitet Maskin-, prosess- og produktutvikling 2 

Norges teknisk-naturvitenskapelige universitet Geologi 2 

Norges teknisk-naturvitenskapelige universitet Elektronisk systemdesign og innovasjon 2 

Norges teknisk-naturvitenskapelige universitet Marin teknikk 2 

Norges teknisk-naturvitenskapelige universitet Energi og miljø 2 

Norges teknisk-naturvitenskapelige universitet Tekniske geofag 2 

UiT Norges arktiske universitet Geologi, Tromsø 2 

Universitetet i Agder Ingeniør, mekatronikk, Grimstad 2 

Universitetet i Agder Ingeniør, elektronikk, Grimstad 2-årig 2 

Universitetet i Agder Ingeniør, maskin, Grimstad, 2-årig 2 

Universitetet i Agder Ingeniør, elektronikk, Grimstad 2 

Universitetet i Agder Ingeniør, elektro, Grimstad 2 

Universitetet i Bergen Geovitenskap, retning geologi 2 

Universitetet i Oslo Geofag: geologi, geofysikk og geografi 2 

Universitetet i Oslo Materialer, energi og nanoteknologi 2 

Universitetet i Stavanger Ingeniørfag, Elektro 2 

Universitetet i Stavanger Ingeniørfag, Maskin 2 

Universitetet i Stavanger Konstruksjoner og materialer 2 

Høgskolen i Ålesund Ingeniør, bygg 3 

Høgskolen i Ålesund Høg.ing., marinteknikk 3 

Høgskolen i Ålesund Ingeniør, automatiseringsteknikk 3 

Høgskolen i Ålesund 2-årig ingeniør, bygg 3 

Høgskolen i Ålesund 2-årig ingeniør, produkt- og systemdesign 3 

Høgskolen i Ålesund Ingeniør, produkt- og systemdesign 3 

Høgskolen i Ålesund 2-årig ingeniør, automatiseringsteknikk 3 

Høgskolen i Bergen Ingeniør, bygg 3 

Høgskolen i Bergen Ingeniør, marinteknikk 3 

Høgskolen i Bergen Ingeniør, automatisering 3 

Høgskolen i Bergen Ingeniør, produksjonsteknikk 3 

Høgskolen i Buskerud Matematikk, Hønefoss 3 

Høgskolen i Buskerud Matematikk, deltid, Hønefoss 3 

Høgskolen i Buskerud Informatikk, Hønefoss 3 

Høgskolen i Buskerud og Vestfold Matematikk, Vestfold 3 

Høgskolen i Buskerud og Vestfold Marinteknisk drift, Vestfold 3 

Høgskolen i Finnmark Arktisk naturfag 3 

Høgskolen i Gjøvik Informatikk 3 

Høgskolen i Gjøvik Teknologidesign og ledelse, årsstudium 3 

Høgskolen i Gjøvik Teknologidesign og ledelse 3 

Høgskolen i Gjøvik Teknologidesign og ledelse, årsstudium, deltid 3 

Høgskolen i Gjøvik Ingeniør, bygg 3 

Høgskolen i Gjøvik Ingeniør, bygg - prosjektstyring og ledelse 3 

Høgskolen i Gjøvik Ingeniør, bygg, fleksibel, nettbasert 3 
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Lærestedsnavn Studiumhandboknavn Cat 

Høgskolen i Gjøvik Energiteknikk 3 

Høgskolen i Gjøvik Realfag 3 

Høgskolen i Gjøvik Natur- og miljøfag 3 

Høgskolen i Hedmark Informatikk, Rena 3 

Høgskolen i Hedmark Informatikk, Rena 3 

Høgskolen i Hedmark Matematikk, Hamar 3 

Høgskolen i Hedmark Realfag, Hamar 3 

Høgskolen i Hedmark Naturfag, Hamar 3 

Høgskolen i Hedmark Informatikk, Hamar 3 

Høgskolen i Molde Informatikk 3 

Høgskolen i Molde IT og logistikk 3 

Høgskolen i Molde Matematikk 3 

Høgskolen i Molde Logistikk og Supply Chain Management 3 

Høgskolen i Molde Internasjonal logistikk, Ålesund 3 

Høgskolen i Molde Økonomi og innovasjonsledelse 3 

Høgskolen i Narvik Bygg 3 

Høgskolen i Narvik Bygg, nettstøttet 3 

Høgskolen i Narvik Ingeniør, Industriteknikk 3 

Høgskolen i Narvik Ingeniør, Industriteknikk, nettbasert 3 

Høgskolen i Narvik Ingeniør, første studieår, Bodø 3 

Høgskolen i Narvik Ingeniørdesign, master 3 

Høgskolen i Narvik Industriell teknologi, master 3 

Høgskolen i Nesna Informatikk, årsst., samlings- og nettbasert 3 

Høgskolen i Nesna Informatikk, samlings- og nettbasert 3 

Høgskolen i Nesna Informatikk, årsstudium, Sandnessjøen 3 

Høgskolen i Nesna Naturfag 3 

Høgskolen i Nesna Realfag, årsstudium, deltid, samlingsbasert 3 

Høgskolen i Nesna Informatikk 3 

Høgskolen i Nord-Trøndelag Matematikk, Levanger 3 

Høgskolen i Nord-Trøndelag Realfag, Levanger 3 

Høgskolen i Oslo og Akershus Ingeniør, bygg 3 

Høgskolen i Oslo og Akershus Ingeniør, energi og miljø 3 

Høgskolen i Oslo og Akershus Facility Management 3 

Høgskolen i Østfold Informatikk, årsstudium, Halden 3 

Høgskolen i Østfold Matematikk 3 

Høgskolen i Østfold Matematikk, Halden 3 

Høgskolen i Østfold Naturfag, Halden 3 

Høgskolen i Østfold Natur- og miljøfag 3 

Høgskolen i Østfold Teknologi, Sarpsborg 3 

Høgskolen i Østfold Innovasjon og prosjektledelse, Fredrikstad 3 

Høgskolen i Østfold Ingeniør, bygg, Fredrikstad 3 

Høgskolen i Østfold Ingeniør, teknologiledelse og produksjon, Sarpsb. 3 
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Lærestedsnavn Studiumhandboknavn Cat 

Høgskolen i Østfold Ingeniør, industriell design, Fredrikstad 3 

Høgskolen i Sør-Trøndelag Informatikk med spes. i info.behandling 3 

Høgskolen i Sør-Trøndelag Informatikk med spes. i drift av datasystemer 3 

Høgskolen i Sør-Trøndelag Ingeniør, bygg 3 

Høgskolen i Sør-Trøndelag Ingeniør, materialteknologi 3 

Høgskolen i Sør-Trøndelag Ingeniør, logistikk 3 

Høgskolen i Telemark Informatikk, Bø, 2-årig 3 

Høgskolen i Telemark Informatikk, Bø 3 

Høgskolen i Telemark Matematikk - Bø 3 

Høgskolen i Telemark Naturfag og IKT, Notodden 3 

Høgskolen i Telemark Naturfag, nettbasert 3 

Høgskolen i Telemark Ingeniør bygg - Byggdesign, Porsgrunn 3 

Høgskolen i Telemark Ingeniør, informatikk og automatisering 3 

Høgskolen i Tromsø Ingeniør, sikkerhet og miljø 3 

Høgskolen i Tromsø Ingeniør, automatiseringsteknikk 3 

Høgskolen i Vestfold Informatikk, årsstudium 3 

Høgskolen i Vestfold Naturfag 3 

Høgskolen i Vestfold Realfag i skolen 3 

Høgskolen i Vestfold Informatikk, Borre 3 

Høgskolen Stord/Haugesund Matematikk 3 

Høgskolen Stord/Haugesund Naturfag, Stord 3 

Høgskolen Stord/Haugesund Naturfag, Stord 3 

Høgskolen Stord/Haugesund Ingeniør, Konstruksjonsteknikk, Haugesund 3 

Høgskolen Stord/Haugesund Ingeniør, Rørkonstruksjon, Haugesund 3 

Høgskolen Stord/Haugesund Ingeniør, HMS, Haugesund 3 

Høgskolen Stord/Haugesund Ingeniør, Automasjon, Haugesund 3 

Høgskulen i Sogn og Fjordane Natur- og miljøfag 3 

Høgskulen i Sogn og Fjordane Naturfag 3 

Høgskulen i Sogn og Fjordane Ingeniør elektro - energi, elkraft og miljø, Førde 3 

Høgskulen i Sogn og Fjordane Natur og miljøfag, hovudstudium 3 

Høgskulen i Volda Matematikk i grunnskulen 3 

Høgskulen i Volda Matematikk 3 

Høgskulen i Volda Naturfag i grunnskulen 3 

Høgskulen i Volda Naturfag 3 

Norges miljø- og biovitenskapelige universitet Frie realfag 3 

Norges miljø- og biovitenskapelige universitet Energi- og miljøfysikk 3 

Norges miljø- og biovitenskapelige universitet Industriell økonomi 3 

Norges teknisk-naturvitenskapelige universitet Informatikk, årsstudium 3 

Norges teknisk-naturvitenskapelige universitet Informatikk 3 

Norges teknisk-naturvitenskapelige universitet Matematiske fag, årsstudium 3 

Norges teknisk-naturvitenskapelige universitet Fysikk 3 

Norges teknisk-naturvitenskapelige universitet Kjemi 3 
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Norges teknisk-naturvitenskapelige universitet Matematiske fag 3 

Norges teknisk-naturvitenskapelige universitet Emnestudier realfag, årsstudium 3 

Norges teknisk-naturvitenskapelige universitet Materialteknologi 3 

Norges teknisk-naturvitenskapelige universitet Bygg- og miljøteknikk 3 

Norges teknisk-naturvitenskapelige universitet Fysikk og matematikk 3 

Norges teknisk-naturvitenskapelige universitet Industriell kjemi og bioteknologi 3 

Norges teknisk-naturvitenskapelige universitet Industriell økonomi og teknologiledelse 3 

Norges teknisk-naturvitenskapelige universitet Industriell design 3 

Norges teknisk-naturvitenskapelige universitet Siv.ing., metallurgi 3 

UiT Norges arktiske universitet Informatikk, Tromsø 3 

UiT Norges arktiske universitet Matematikk, Tromsø 3 

UiT Norges arktiske universitet Matematikk og finans, Tromsø 3 

UiT Norges arktiske universitet Fysikk, Tromsø 3 

UiT Norges arktiske universitet Matematikk og statistikk, Tromsø 3 

UiT Norges arktiske universitet Ingeniør, Sikkerhet og miljø, Tromsø 3 

UiT Norges arktiske universitet Ingeniør, Automasjon, Tromsø 3 

UiT Norges arktiske universitet Energi, klima og miljø, Tromsø 3 

UiT Norges arktiske universitet Informatikk, master, Tromsø 3 

UiT Norges arktiske universitet Romfysikk, Tromsø 3 

UiT Norges arktiske universitet Anvendt fysikk og matematikk, Tromsø 3 

Universitetet for miljø- og biovitenskap Matematiske realfag 3 

Universitetet for miljø- og biovitenskap Realfag 3 

Universitetet for miljø- og biovitenskap Naturvitenskapelige fag 3 

Universitetet for miljø- og biovitenskap Siv.ing., tekniske fag 3 

Universitetet for miljø- og biovitenskap Teknologi - Anvendt informatikk &quot; miljømodel. 3 

Universitetet for miljø- og biovitenskap Anvendt informatikk 3 

Universitetet i Agder Informatikk, årsstudium 3 

Universitetet i Agder Informatikk og matematikk. 3 

Universitetet i Agder Matematikk 3 

Universitetet i Agder Matematikk og økonomi 3 

Universitetet i Agder Fysikk 3 

Universitetet i Agder Matematikk og fysikk 3 

Universitetet i Agder Energi og økonomi, Grimstad 3 

Universitetet i Agder Industriell økonomi og tekn.ledelse, Grimstad 3 

Universitetet i Agder Høg.ing., marinteknikk  3 

Universitetet i Agder Ingeniør, marinteknikk 3 

Universitetet i Agder Informatikk/matematikk 3 

Universitetet i Agder Realfag 3 

Universitetet i Agder Teknisk-økonomisk studium 3 

Universitetet i Bergen Informatikk-matematikk-økonomi 3 

Universitetet i Bergen Matematikk for industri og teknologi 3 

Universitetet i Bergen Naturvitenskapelige fag, årsstudium 3 



51 
 

Lærestedsnavn Studiumhandboknavn Cat 

Universitetet i Bergen Realfag 3 

Universitetet i Bergen Fysikk 3 

Universitetet i Bergen Anvendt geofysikk 3 

Universitetet i Bergen Matematikk 3 

Universitetet i Bergen Statistikk 3 

Universitetet i Bergen Geovitenskap, retning geofysikk 3 

Universitetet i Bergen Nanoteknologi 3 

Universitetet i Nordland Informatikk 3 

Universitetet i Nordland Grunnstudium 3 

Universitetet i Nordland Naturfag, deltid 3 

Universitetet i Nordland Nautikk, maritim økonomi og ledelse 3 

Universitetet i Oslo Informatikk: tekniske og naturvitenskaplige anv. 3 

Universitetet i Oslo Teknologi, organisasjon og læring 3 

Universitetet i Oslo Matematikk med informatikk 3 

Universitetet i Oslo Realfag 3 

Universitetet i Oslo Matematikk, informatikk og teknologi 3 

Universitetet i Oslo Natur og miljø 3 

Universitetet i Oslo Realfag 3 

Universitetet i Oslo Fysikk, astronomi og meteorologi 3 

Universitetet i Oslo Matematikk og økonomi 3 

Universitetet i Stavanger Matematikk, årsstudium 3 

Universitetet i Stavanger Natur og miljøfag 3 

Universitetet i Stavanger Matematikk og fysikk 3 

Universitetet i Stavanger Matematikk 3 

Universitetet i Stavanger Ingeniørfag, Bygg 3 

Universitetet i Stavanger Bygg, 2-årig 3 

Universitetet i Stavanger Teknisk realfag 3 

Universitetet i Stavanger Industriell økonomi, andre linjer 3 

Universitetet i Stavanger Risikostyring 3 

Universitetet i Tromsø Realfag 3 

Universitetet i Tromsø Dataanalyse og sensorteknologi 3 

Universitetet i Tromsø Siv.ing., fysikk 3 

Universitetet i Tromsø Industriell matematikk 3 

 

  



52 
 

8.3. Regression analysis: Competence development – results  

Figure 21 below presents some of the charts and data from chapter 2 related to competence development. The 

difference is that chapter 2 presented time-series, whereas in the charts below each year is presented as a 

“dot”. Each datapoint shows the combination of oil price and employment for a given year. The charts below 

also include a regression line. There are two key messages of this figure: 

1. There is a strong correlation between the oil price and indicators for competence level and 

development.  

2. The charts can be used to give a (mechanical) forecast on the value of a variable (e.g. employment) 

given a certain oil price. As an example, in chart  

“a) Employment” below, an oil price of 75 USD/barrel will result in an employment of ca 140 000 

people.8 

Figure 21: Impact on competence development 
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8 This is also supported by statistical analysis (r2 and p-value). 
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8.4.  Regression analysis: Technology development – results 

Figure 22 below is another way of presenting some of the data in chapter 2 related to R&D. The difference is 

that chapter 2 presented time-series, whereas in the charts below each year is presented as a “dot”. Each 

datapoint shows the combination of oil price and employment for a given year. The charts below also include a 

regression line. There are two key messages of this figure: 

1. The oil price is a key driver for the three indicators of competence development (a-c below). A visual 

inspection indicates a strong correlation between the two variables 

2. The charts can be used to give a (mechanical) forecast on the value of a variable (e.g. the oil 

companies’ R&D investments) given a certain activity level. As an example, in chart “c) Overall costs” 

below, an overall cost (=activity level) of 204 BNOK will result in R&D investments of ca 1300 MNOK. 

Doing the same calculation based on Investments rather than total activity (Chart b) gives more or less 

the same result: a forecast R&D investment of 1280 MNOK. 

Figure 22: Oil companies’ R&D investments 
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8.6. The Menon Ripple Effect model 

The Menon Ripple Effect model estimates effects of a shock on different levels in the economy. In this case we 

estimate the first till seventh order effects. The first order effect arises as an effect of the industry experiencing 

a change, in this case the oil companies, change in demand of goods and services from their suppliers. The 

second order effect arises when these suppliers again reduce their demand as a result of the first order effect, 

and so on till the seventh order.  

The calculation of these effects is primarily based on the supply structure of the Statistics Norway input-output 

matrix, which also forms the basis for national accounts. The matrix includes data on how much is bought by 

and sold to various industries. By using this we can thus estimate the ripple effect a fall in industry X will have 

on industry Y, and then repeat this until there are no more effects. This way we can calculate the total impact 

of the drop in industry X, and not only the direct first-order effects.  

The Norwegian petroleum supply industry is the main industry affected by the first order effects. This is taken 

directly into account in the cross-over matrix. To calculate higher order effects, Statistics Norway (2011), Norut 

& Møreforsking (2012) show that the further out in the value chain, the more service intensive deliveries. The 

supplies also get less specialized. This means less turnover behind each employee further out in the value chain 

than in the specialized and capital intensive companies in the supply industry. Based on SSB (2011), Norut & 

Møreforsking (2012) and Menon (2011), we therefore assume that the supplies in second and third order are 

mainly delivered by building and construction, transport, hotels and restaurants, and merchandising. These 

calculations are otherwise done in the same way as first order effects. From fourth till seventh degree effects 

we assume demand from all industries in the economy.  

A significant proportion of investments from oil companies are directed abroad. 30 percent reduction in the 

investments will therefore not only affect the Norwegian economy. The “import leakage” therefore dampens 

the fall in the supply industry: A 30 percent fall in investments on the NCS does not mean a 30 percent fall in 

the Norwegian supply industry. This is taken into account in the ripple effect model, by using the share of 

import on total input in production. This equals 27 percent for the oil companies in our model.  

 

 


