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Oversikt

1. Hva er Grønn vekst - hva er det ikke?

2. Hva vil drive Grønn vekst mot 2030?

3. Hva er grønn-vasking og når er det grønt nok?
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Klima utfordringen
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 Summary for Policymakers
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Figure SPM.7 |  CMIP5 multi-model simulated time series from 1950 to 2100 for (a) change in global annual mean surface temperature relative to 
1986–2005, (b) Northern Hemisphere September sea ice extent (5-year running mean), and (c) global mean ocean surface pH. Time series of projections 
and a measure of uncertainty (shading) are shown for scenarios RCP2.6 (blue) and RCP8.5 (red). Black (grey shading) is the modelled historical evolution 
using historical reconstructed forcings. The mean and associated uncertainties averaged over 2081−2100 are given for all RCP scenarios as colored verti-
cal bars. The numbers of CMIP5 models used to calculate the multi-model mean is indicated. For sea ice extent (b), the projected mean and uncertainty 
(minimum-maximum range) of the subset of models that most closely reproduce the climatological mean state and 1979 to 2012 trend of the Arctic sea 
ice is given (number of models given in brackets). For completeness, the CMIP5 multi-model mean is also indicated with dotted lines. The dashed line 
represents nearly ice-free conditions (i.e., when sea ice extent is less than 106 km2 for at least five consecutive years). For further technical details see the 
Technical Summary Supplementary Material {Figures 6.28, 12.5, and 12.28–12.31; Figures TS.15, TS.17, and TS.20}

6.0

4.0

2.0

−2.0

0.0

(o C
)

42
32

39

historical
RCP2.6
RCP8.5

Global average surface temperature change(a)

R
C

P2
.6

 
R

C
P4

.5
 

R
C

P6
.0

 R
C

P8
.5

 

Mean over
2081–2100

1950 2000 2050 2100

Northern Hemisphere September sea ice extent(b)

R
C

P2
.6

 
R

C
P4

.5
 

R
C

P6
.0

 
R

C
P8

.5
 

1950 2000 2050 2100

10.0

8.0

6.0

4.0

2.0

0.0

(1
06  k

m
2 )

29 (3)

37 (5)

39 (5)

1950 2000 2050 2100

8.2

8.0

7.8

7.6

(p
H

 u
ni

t)

12

9

10

Global ocean surface pH(c)

R
C

P2
.6

 
R

C
P4

.5
 

R
C

P6
.0

 
R

C
P8

.5
 

Year

SPM

inspirasjon?

 eller gjesp?
Source: IPPC - AR5

Per Espen Stoknes, BI

Grønn VekstFor mye dommedag?

4

Katastrofe og tap-innramming
skaper hjelpesløshet & unngåelse

S. O’Neill and S. Nicholson-Cole, “‘Fear Won’t Do It”  
Science Communication, vol. 30, no. 3, pp. 355–379, Jan. 2009. 



➡5 Viktigste Barrierer
➡5 Viktigste Løsnings-strategier
➡Hvorfor bry seg egentlig? 
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Hva trengs egentlig?
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opinion & comment

Taking into account the full scenario range, 
global net negative emissions would need to 
set in around 2070 for the most challenging 
scenarios and progressively later for higher-
temperature stabilization levels.

IAMs6 and Earth system models (ESMs2) 
provide different but complementary 
approaches for quantifying negative 
emissions requirements. ESMs simulate 
the compatible net CO2 emissions based on 
mass balance between atmospheric changes 
in CO2 and land and ocean carbon sinks. A 
model intercomparison of ten ESMs found 
that two-thirds of the models required net 
negative emissions in the second half of the 
century9, but the ESMs make no assumption 
on how this is technically achieved. For 
IAMs, negative emissions are an outcome of 
an economic optimization driven by a choice 
between reducing emissions and BECCS 
(gross negative emissions). Both approaches 
model the link between CO2 emissions, 
atmospheric concentrations and subsequent 
climate change. Importantly, some of the 
non-CO2 emissions (for example, CH4 and 
N2O from agriculture) will be very difficult 
to mitigate completely, as will some CO2 
emissions from industry and transportation 
below which mitigation will be economically 
and technically very difficult10. Therefore, 
to reach long-term climate stabilization 
under the 2 °C limit, there is likely to be 
a requirement for gross negative CO2 

emissions (that is, at the project level) and 
likely also for net negative emissions (that is, 
the global net balance). 

The challenges ahead
The deployment of large-scale 
bioenergy faces biophysical, technical 
and social challenges11, and CCS is yet 
to be implemented widely. Four major 
uncertainties need to be resolved: (1) the 
physical constraints on BECCS, including 
sustainability of large-scale deployment 
relative to other land and biomass needs, 
such as food security and biodiversity 
conservation, and the presence of safe, long-
term storage capacity for carbon; (2) the 
response of natural land and ocean carbon 
sinks to negative emissions; (3) the costs 
and financing of an untested technology; 
and (4) socio-institutional barriers, such as 
public acceptance of new technologies and 
the related deployment policies. In the IAM 
scenarios in AR56 that are consistent with 
warming of less than 2 °C, the requirement 
for BECCS ranges between 2 and 10 Gt CO2 
annually in 2050, corresponding to 
5–25% of 2010 CO2 emissions and 4–22% 
of baseline 2050 CO2 emissions. Huge 
upscaling efforts will be needed to reach 
this level. In comparison, the current global 
mean removal of CO2 by the ocean and 
terrestrial carbon sinks is 9.2 ± 1.8 Gt CO2 
and 10.3 ± 2.9 Gt CO2, respectively5,12. 

Concerning the capture and storage portion 
of the BECCS chain, the International Energy 
Agency’s CCS roadmap clearly illustrates 
that huge efforts would be needed to achieve 
the scale of CCS (both fossil fuel emissions 
CCS and BECCS) foreseen in current 
stabilization scenarios, as publicly supported 
demonstration programs are still struggling 
to deliver actual large-scale projects13.

It is difficult to estimate the actual costs 
of BECCS, as it is partially in competition 
for resources (land, biomass and storage 
capacity, and cost of CCS) used in other 
mitigation options and for objectives beyond 
climate stabilization. However, while negative 
emissions might seem more expensive than 
established mitigation options, including 
fossil fuel emissions CCS, the mitigation 
pathways to 2100 excluding negative 
emissions technologies are all substantially 
more expensive than the pathways including 
those technologies6,14,15.

Policymakers will need a much more 
complete picture of negative emissions 
than what is currently at hand. Issues of 
governance and behavioural transformations 
need to be better understood. The reliance 
of current scenarios on negative emissions, 
despite very limited knowledge, calls for 
a major new transdisciplinary research 
agenda to (1) examine consistent narratives 
for the potential of implementing and 
managing negative emissions, (2) estimate 

Figure 1 | Carbon dioxide emission pathways until 2100 and the extent of net negative emissions and bioenergy with carbon capture and storage (BECCS) 
in 2100. a, Historical emissions from fossil fuel combustion and industry (black) are primarily from the Carbon Dioxide Information Analysis Center4,6. They 
are compared with the IPCC fifth assessment report (AR5) Working Group 3 emissions scenarios (pale colours) and to the four representative concentration 
pathways (RCPs) used to project climate change in the IPCC Working Group 1 contribution to AR5 (dark colours). b, The emission scenarios have been grouped 
into five climate categories5 measured in ppm CO2 equivalent (CO2eq) in 2100 from all components and linked to the most relevant RCP. The temperature 
increase (right of panel a) refers to the warming in the late twenty-first century (2081–2100 average) relative to the 1850–1900 average24. Only scenarios 
assigned to climate categories are shown (1,089 of 1,184). Most scenarios that keep climate warming below 2 °C above pre-industrial levels use BECCS and 
many require net negative emissions (that is, BECCS exceeding fossil fuel emissions) in 2100. Data sources: IPCC AR5 database, Global Carbon Project and 
Carbon Dioxide Information Analysis Center.
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“Global  
 Burning”

“En verden  
 vi Kjenner” 
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Det trengs en
ny stor fortelling

7

Per Espen Stoknes, BI

Grønn Vekst til 2030

grønn vekst er smart!
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Photo: Tim Allen
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Green Growth is Smart!
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Grønn VekstDet ‘grønne skiftet’  
er den sjette bølgen

Source: Weizacker, 2009, Factor Five, p. 13, The Natural Edge Project 10
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Idag kan vi hevde at ressurs-
effektivitet x 10 eller x 100 er  
mulig til 2050! Blir latterliggjort?

Fra arbeids produktivitet

11til radikal ressurs-produktivitet

1750: "Gærningen" som mente 
arbeids-produktivitet x 200 var 
mulig, i spinning factory 

Tilsvarende i  
transport 1850-1900 
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Hvorfor grønn vekst?
• Fordi det er lønnsomt

• Fordi det er mer langsiktig kostbart å ikke gjøre det

• Mer jobber (10X flere ift fossil kraft)

• Konkurranse-fortrinn business-business 

$
€£
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Vestlige økonomier’s ressursløsing: 
• Vi graver og høster materialer som tilsvarer 20 ganger hver persons vekt hver dag!
• 93% av ressurs-flyten blir borte, og kun 7% igjen i produkter som når sluttbruker
• 85% av produktene (målt i kg) blir avfall etter én eller ingen gangers bruk 
• Kun 1 % av ressurs-massen blir igjen i varige produkter
• Kun 1/50 del av de varige produktene resirkuleres for ytterligere verdiskapning.
• Det betyr at våre vestlige økonomier er ca 99.98% avfallsgenererende / ineffektive
• Å korrigere denne ineffektiviteten er 21.århundres største business-mulighet!

Source: Hawkens, Lovins, 2010, Natural Captialism, p. xii
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Hva er grønn vekst?

• “Grønn vekst” er økning i den type 
økonomisk verdiskaping som gir 
lavere samlede miljøbelastninger

13Kilde: Stoknes, 2013, BI senter for klimastrategi
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• “Brun vekst”er produktivitets-
forbedringer hvor samlet miljø-
belastning øker på tross av 
effektivisering
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Oversikt

1. Hva er Grønn vekst - hva er det ikke?

2. Drivkrefter for Grønn vekst til 2030

3. Hva er grønn-vasking og når er det grønt nok?
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2014   2030    2050
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2015

Drivkrefter Grønn vekst mot 2030
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2020 2030

1 økende O&G kostnad2 radikal ressurs-

effektivitet

3 fossil etterspørsels 

destruksjon

 4 kostnadsfall sol&vind

fossile marginer

6 trn
$/yr 

oppside
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1 økende O&G kostnad

Source: Schlumberger, in Forbes: http://www.forbes.com/sites/greatspeculations/
2013/06/05/dangerous-times-as-energy-sources-get-costlier-to-extract/ 

CapEx 12% yr

Volume +2% yr

2002=

1. Global O&G Investment vs Volume
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Grønn VekstSystem re-design
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http://www.nae.edu/Publications/Bridge/EnergyEfficiency14874/ThePotentialofEnergyEfficiencyAnOverview.aspx

Incandescent

Neon

2 radikal ressurs-

effektivitet

LED8%

1,6%

0,8%
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“A Liter of light”
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2 radikal ressurs-

effektivitet

Manilla: a Million Homes by 2015
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Green Growth
Bright products
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2 radikal ressurs-

effektivitet

http://www.bright-products.com/



Per Espen Stoknes, BI

Green Growth

21

1918

Buildings Buildings

LightCatcher brings 
filtered daylight without 
temperature fluctuations 
or blinding spots. It 
switches off artificial light 
and thus provides real 
electricity savings.

The Triple Bottom Line

ENVIRONMENTAL 
Per 1,000 m2 of industrial floor surface, 
EcoNation’s technology can save up to 

50,000 kWh and reduce up to 40 tons of 
CO2 per year, according to the company.

SOCIAL 
EcoNation switches off artificial light and 
replaces it with filtered daylight, resulting 
in a 100% color spectrum, less eye fatigue, 

and all the health benefits of daylight.

ECONOMIC
Verified by light experts of the indepen-
dent research institute VITO, EcoNation’s 
technology is up to eight times more effi-
cient than “traditional” daylight solutions, 

providing utility bill savings up to 50%.

Deployed: !15 countries in Europe, 
Asia, and Africa!

Developed:  
Belgium

Why a Sustainia100 solution? 

Daylight technology creates better working conditions while reducing electricity con-
sumption. LightCatchers have been installed in factories, airports, nuclear sites, and 
even in chicken farms.

The LightCatcher is a solar-powered sensor system that tracks the 
brightest point in the sky. Through a mirror-based technology that 
optimizes the amount of daylight coming in, the LightCatcher auto-
matically turns off lights for an average of 10 hours a day. The solu-
tion also diffuses light and reflects heat, avoiding high temperatures 
and blinding light on sunny days. 

EcoNation funds the installation on the customer’s premises and is 
repaid via monthly payments that are guaranteed to be lower than the 
customer’s previous electricity bills. Customers face no upfront cost 
and start saving immediately. According to the company, the pack-
age deal decreases electricity consumption by 20%-50%, reducing 
yearly CO2 emissions by 40 tons per 1,000 m2 while improving work-
ing conditions. 

 EcoNation combines mirror-based day-
light technology with a customized finan-
cial model, combining electricity savings, 
comfort, health, and environmental bene-
fits into one package.

Solution by: EcoNation

Mirror-Enhanced Skylight  
with No Upfront Costs

The Advantix system naturally cleanses 
the air of particulates, producing cleaner 
and healthier air than conventional 
air-conditioning systems.

“ADVANTIX SYSTEMS 
IS COMMITTED TO 
OVERCOME BARRIERS 
TO ENERGY EFFICIENCY 
AND !CUT THE GROWTH 
RATE OF GLOBAL 
ENERGY CONSUMPTION.”
Hannah Granade, CEO, Advantix Systems

Deployed: !USA, Canada, India, 
China, Singapore, Thailand, Mexico, 
Costa Rica, and Colombia

Developed:  
USA, Israel

The Triple Bottom Line

ENVIRONMENTAL 
As dry air feels cooler than humid air, the 

system produces a cooling effect at a  
higher temperature, saving energy.

SOCIAL 
The salt water solution captures bacteria 
and stops them from spreading, which 

improves air quality and reduces sick days.

ECONOMIC
The system’s upfront costs are comparable 

to conventional systems, and, in humid 
climates, saves 30% to 50% on running 

costs, according to Advantix.

Why a Sustainia100 solution? 

The International Energy Agency has found that basic efficiency standards for appli-
ances, motors, and air-conditioning units in developing countries could account for half 
the carbon emissions reductions needed to stabilize global temperature rise at 2°C. 
Advantix is targeting commercial and industrial settings in humid climates, which cover 
75% of the world, including emerging markets such as China and India, where demand 
for air-conditioning is growing quickly. 

Conventional air-conditioning systems chill the air to its dew point to 
remove unwanted humidity and then reheat it to a comfortable tem-
perature, an energy-intensive process. Advantix’s air-conditioning 
system passes the air through a non-toxic fluid “salt water” solu-
tion called a liquid desiccant. This process dehumidifies the air with-
out need for re-heating and reduces energy consumption by up to 
40%. When heated, the liquid desiccant releases the collected mois-
ture into the external environment.

The technology also naturally disinfects and improves air quality 
by scrubbing the air clean of microorganisms and eliminating the use 
of drip pans that produce mold or bacteria build-up.

 New air-conditioning technology 
based on a non-toxic “salt water” solution 
dehumidifies and cleans the air while saving 
energy and improving the indoor climate.

Solution by: Advantix Systems

Salt Water Air-Conditioners Save 
Energy in Humid Climates

Cool and dry air

Warm and humid air

Salt water solution dries the air

2 radikal ressurs-

effektivitet
Light-catcher

Per Espen Stoknes, BI

Green Growth

22



Per Espen Stoknes, BI

Grønn Vekst

-20% reduksjon

23

smarte strøm-målere
Source: http://www.tu.no/kraft/2014/06/03/da-kundene-matte-betale-for-effekt-i-stedet-for-  
forbruk-gikk-stromforbruket-ned-med-20-prosent

Per Espen Stoknes, BI

Green Growth

BREEAM-bygg

24

2 radikal ressurs-

effektivitet
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Mat og landbruk
25-50% av all mat  
blir ikke spist

Eksempel: “Fresh-paper” 
med antibakterielle urter 
øker holdbarhet 3-4X

25

FreshPaper is a simple 
5”x 5” sheet that can 
keep several pounds of 
produce fresh. 

2 radikal ressurs-

effektivitet

Source: Fenugreen 

Source: FAO 2014 Food Waste Report 
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Biler: ineffektive 
& lite utnyttet
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3

Winning the revolution 

We believe the businesses that capitalize most successfully on the 

UHVRXUFH�UHYROXWLRQ�ZLOO�HPSOR\�¿YH�GLVWLQFW�DSSURDFKHV��HLWKHU�

LQGLYLGXDOO\�RU�LQ�VRPH�FRPELQDWLRQ��:H�H[SORUH�DOO�¿YH�RI�WKHP�LQ�

our new book, Resource Revolution��EXW�IRFXV�KHUH�RQ�WKUHH��

substitution (the replacing of costly, clunky, or scarce materials with 

Source: Amory B. Lovins and the Rocky Mountain Institute, Reinventing Fire: Bold Energy 
Solutions for the New Energy Era, 2011; Wolfgang S. Homburger, James H. Kell, and David D. Perkins, 
Fundamentals of Traffic Engineering, 1992

0.5% sitting in congestion

0.8% looking for parking2.6% driving 
(productive use)

The typical American car 
spends ~96% of its time parked

An American road reaches peak throughput only 5% of 
the time—even then, it is only 10% covered with cars

Energy flow through an internal-combustion engine

Rolling resistance

Inertia

Idling

Engine losses

Aerodynamics

Auxiliary power

Energy used to 
move the person
(productive use)

Transmission losses

86% of fuel never 
reaches the wheels

Exhibit 1

Stuck in neutral: cars are notoriously underutilized and inefficient.

3. fossil etterspørsels 

destruksjon
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2. Bil-revolusjonen: 

Reduksjon av fossilt drivstoff:

• Gjennomsnittlig bil-park idag: 0.8 l/mil

• Redusér behovet for bil-kjøring

• Moderne hybrider: 0.4 l/mil

• Halvéring vekten på bilen: 0.2 l/mil

• Bruk 85% 3.gen biodrivstoff: 0.03 l/mil fossilt

• Samtidig: erstatt med el-biler eller  
hydrogen fra null-utslipps energikilder  

27

0.8→0.03 fossilt  
= 96% reduksjon

= Faktor 25!

Kilde: Hawkens, Lovins, 2010, Natural Capitalism, p

BMW i3, 2013: Lett-vektsbil i karbonfiber/alu

3. fossil etterspørsels 

destruksjon
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355+ mill
e-bikes & e-scooters 

Source: IRENA, 2014, ReMap 2030

3. fossil etterspørsels 

destruksjon

Photo credit : Zero FX,  autorevolution.com
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elektrisk rickshaw
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3. fossil etterspørsels 

destruksjon
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Grønn Vekst-5el-busser fra BYD
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i London  
+ 10 andre byer

3. fossil etterspørsels 

destruksjon
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Powerhouse Sandvika, 6500 m2 
-  rebuilt to passive house standard
-  reuse of materials such as glass in interior design
-  daylight, LED-lighting og control systems interior
-  solar heating and heat pumps; no power needed  for heating
-  solar panels of 1556 m2 efficiency of 21%, generates 229 MWhel/år

Verdens første* rehab  
plusshus kontorbygg

31
* Sources: www.tu.no,  http://kjorboblogg.skanska.no/ , http://powerhouse.no/en/kjorbo-eng 

3. fossil etterspørsels 

destruksjon
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Svært bratt sol-kurve
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26| IRENA 

was slightly disappointing at 35.5 GW, as policy uncertainty delayed projects (Global 
Wind Energy Council (GWEC), 2014 and World Wind Energy Association (WWEA), 
2014). However, wind is set to bounce back following a revision of public support in 
certain countries, and 2014 is expected to be a record year for both solar PV and 
wind power. Figure 5 illustrates the annual capacity additions of renewable energy 
technologies. 

Investment in new renewable capacity has also exceeded investment in new fossil-
based power-generation capacity for three years running. Global investment in 
renewable generating capacity has increased five-fold over the last decade (excluding 
large hydro), from USD 40 billion to USD 214 billion between 2004 and 2013. A further 
USD  35  billion was spent on large hydropower projects in 2013 (United Nations 
Environment Programme (UNEP); Bloomberg New Energy Finance (BNEF); and 
Frankfurt School (FS), 2014). 

The rapid expansion in deployment is spurred by declining costs of renewable energy 
technologies. As Figure 6 demonstrates, renewable energy is often competitive with 
fossil fuel power at utility scale, and is generally cheaper in decentralised settings.  
As this becomes more widely recognised, markets will expand and costs are expected to 
fall further. Moreover, renewables are sheltered from volatile global fossil fuel costs, and 
have a proven technological viability that ensures long-term cash flows for investors. 

Source: IRENA database

Figure 5: Annual renewables capacity addition by technology (2001-2013)
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Bygge grønne byer
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BETTER GROWTH, BETTER CLIMATE :
The New Climate Economy ReportTHE SYNTHESIS REPORT   SEPTEMBER 2014

THE GLOBAL COMMISSION ON THE ECONOMY AND CLIMATE 

BETTER GROWTH BETTER CLIMATEThe New Climate Economy ReportTHE SYNTHESIS REPORT

Innen 2030 må  

90 trillion US$   
investeres i urban infrastruktur, energi 
og landbruk/areal

ca 6000 mrd USD/år

Source: The New Climate Economy Report, 2014
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2015 2020 2030

hoveddrivkrefter mot 2030

1. økte olje&gass
 kostn.

2. radikal ressurs-effektivitet

3. fossil etterspørsels-destruksjon

 4 kostnadsfall sol&vind
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“Biggest business opportunity”

• Businesses that can deliver 
dramatic resource-productivity 
improvements at scale will 
become the great companies of 
the 21st century

• However, success requires new 
approaches to management.

McKinsey v/ Heck & Rogers, 2014
36

McKinsey & co
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Oversikt

1. Hva er grønn vekst - hva er det ikke?

2. Drivkrefter for Grønn vekst til 2030

3. Strategier og kriterier: Hva er grønn-vasking og når 
er det grønt nok?
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hva er grønt nok?
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så …
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opinion & comment

Taking into account the full scenario range, 
global net negative emissions would need to 
set in around 2070 for the most challenging 
scenarios and progressively later for higher-
temperature stabilization levels.

IAMs6 and Earth system models (ESMs2) 
provide different but complementary 
approaches for quantifying negative 
emissions requirements. ESMs simulate 
the compatible net CO2 emissions based on 
mass balance between atmospheric changes 
in CO2 and land and ocean carbon sinks. A 
model intercomparison of ten ESMs found 
that two-thirds of the models required net 
negative emissions in the second half of the 
century9, but the ESMs make no assumption 
on how this is technically achieved. For 
IAMs, negative emissions are an outcome of 
an economic optimization driven by a choice 
between reducing emissions and BECCS 
(gross negative emissions). Both approaches 
model the link between CO2 emissions, 
atmospheric concentrations and subsequent 
climate change. Importantly, some of the 
non-CO2 emissions (for example, CH4 and 
N2O from agriculture) will be very difficult 
to mitigate completely, as will some CO2 
emissions from industry and transportation 
below which mitigation will be economically 
and technically very difficult10. Therefore, 
to reach long-term climate stabilization 
under the 2 °C limit, there is likely to be 
a requirement for gross negative CO2 

emissions (that is, at the project level) and 
likely also for net negative emissions (that is, 
the global net balance). 

The challenges ahead
The deployment of large-scale 
bioenergy faces biophysical, technical 
and social challenges11, and CCS is yet 
to be implemented widely. Four major 
uncertainties need to be resolved: (1) the 
physical constraints on BECCS, including 
sustainability of large-scale deployment 
relative to other land and biomass needs, 
such as food security and biodiversity 
conservation, and the presence of safe, long-
term storage capacity for carbon; (2) the 
response of natural land and ocean carbon 
sinks to negative emissions; (3) the costs 
and financing of an untested technology; 
and (4) socio-institutional barriers, such as 
public acceptance of new technologies and 
the related deployment policies. In the IAM 
scenarios in AR56 that are consistent with 
warming of less than 2 °C, the requirement 
for BECCS ranges between 2 and 10 Gt CO2 
annually in 2050, corresponding to 
5–25% of 2010 CO2 emissions and 4–22% 
of baseline 2050 CO2 emissions. Huge 
upscaling efforts will be needed to reach 
this level. In comparison, the current global 
mean removal of CO2 by the ocean and 
terrestrial carbon sinks is 9.2 ± 1.8 Gt CO2 
and 10.3 ± 2.9 Gt CO2, respectively5,12. 

Concerning the capture and storage portion 
of the BECCS chain, the International Energy 
Agency’s CCS roadmap clearly illustrates 
that huge efforts would be needed to achieve 
the scale of CCS (both fossil fuel emissions 
CCS and BECCS) foreseen in current 
stabilization scenarios, as publicly supported 
demonstration programs are still struggling 
to deliver actual large-scale projects13.

It is difficult to estimate the actual costs 
of BECCS, as it is partially in competition 
for resources (land, biomass and storage 
capacity, and cost of CCS) used in other 
mitigation options and for objectives beyond 
climate stabilization. However, while negative 
emissions might seem more expensive than 
established mitigation options, including 
fossil fuel emissions CCS, the mitigation 
pathways to 2100 excluding negative 
emissions technologies are all substantially 
more expensive than the pathways including 
those technologies6,14,15.

Policymakers will need a much more 
complete picture of negative emissions 
than what is currently at hand. Issues of 
governance and behavioural transformations 
need to be better understood. The reliance 
of current scenarios on negative emissions, 
despite very limited knowledge, calls for 
a major new transdisciplinary research 
agenda to (1) examine consistent narratives 
for the potential of implementing and 
managing negative emissions, (2) estimate 

Figure 1 | Carbon dioxide emission pathways until 2100 and the extent of net negative emissions and bioenergy with carbon capture and storage (BECCS) 
in 2100. a, Historical emissions from fossil fuel combustion and industry (black) are primarily from the Carbon Dioxide Information Analysis Center4,6. They 
are compared with the IPCC fifth assessment report (AR5) Working Group 3 emissions scenarios (pale colours) and to the four representative concentration 
pathways (RCPs) used to project climate change in the IPCC Working Group 1 contribution to AR5 (dark colours). b, The emission scenarios have been grouped 
into five climate categories5 measured in ppm CO2 equivalent (CO2eq) in 2100 from all components and linked to the most relevant RCP. The temperature 
increase (right of panel a) refers to the warming in the late twenty-first century (2081–2100 average) relative to the 1850–1900 average24. Only scenarios 
assigned to climate categories are shown (1,089 of 1,184). Most scenarios that keep climate warming below 2 °C above pre-industrial levels use BECCS and 
many require net negative emissions (that is, BECCS exceeding fossil fuel emissions) in 2100. Data sources: IPCC AR5 database, Global Carbon Project and 
Carbon Dioxide Information Analysis Center.
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“Global  
 Burning”

“En verden  
 vi Kjenner” 
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mens global BNP vokser X 3

40

CO2
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0 % år 

BNP
+ 3%}-5 % år 

gjennomsnitt årlig endring 2015-2050
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“GEVA”-indikatoren:

Greenhousegas Emissions (Scope 1) 

Value Added               (≈ “EBITDA”+lønn)

41

gir et skille på hva som er 
grønt nok:  -5% per år

[1]J. Randers, “Greenhouse gas emissions per unit of value added (‘GEVA’) — A 
corporate guide to voluntary climate action,” Energy Policy, vol. 48, pp. 46–55, 
Sep. 2012.

Per Espen Stoknes, BI

Grønn Vekst

Er virksomheten din en 
del av løsningen (>5% år)?

42

eller en del av problemet (<5% år)?
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TOMRA’s mission is to create sensor-based solutions for opti-
mal resource productivity so that its products and services con-
tribute to better use of the world’s limited resources.

Over the past few years, TOMRA has implemented a number 
of initiatives to reduce its direct emissions as part of meeting its 
objective of reducing eco-intensity by 25% by the end of 2015.  
As shown in the graphs (below), TOMRA has already achieved 
the target for energy consumption and CO2 emissions.

However, TOMRA recognizes that actions to reduce its indirect 
emissions will have a greater global benefit. Therefore, the 2011-
2015 Corporate Responsibility Program also includes reducing 
the energy usage of TOMRA’s products as an objective.

The past year has seen the successful launch of key products 
in most business streams and TOMRA is proud to see that the 
new models require less energy than the previous generation.  
For example, the new Nimbus sorter in business stream Food 
uses about 75% less energy than the prior version, mainly due 
to changing the scanning and recognition technology.
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In addition to designing its products with a goal of reducing the 
energy consumption required in use, TOMRA endeavors to 
reduce the amount of materials used to produce the machines 
where possible without sacrificing performance. Some exam-
ples include the T-9 RVM, which incorporates significantly less 
mechanical components than comparative earlier models, and 
the new line of compactors, which uses significantly less steel 
than previous versions.

This year’s environmental data shows an increase in energy 
consumption, which reflects higher activities following the 
recent acquisitions.  However, direct emissions have gone 
down, mainly due to increased use of alternative fuels in the US.

Water consumption has also been reported this year.  Although 
TOMRA does not consume a significant amount, it recognizes 
that water is a valuable commodity that many stakeholders are 
interested in and as a result, TOMRA has decided to include it 
going forward.  

ENVIRONMENTAL
REPORT

Eksempel:

43Source: Tomra Corporate Responsibility report, 2013
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Creating one TOMRA has been about leveraging existing 
brand equities and combining them to complement the whole 
—creating an ecosystem of sensor-based solutions focused on the 
optimization of our customers resource use. 

By becoming one TOMRA we have positioned ourselves as 
a unified brand that can lead the resource revolution toward 
sustained economic growth and improved quality of life for all. 

ONE TOMRA

COMPACTION

MATERIAL RECOVERYREVERSE VENDING

FOODRECYCLING

MINING

SENSOR-BASED
SOLUTIONS

GROUP

BUSINESS
AREA

BUSINESS
STREAM
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Konklusjoner

1. Økt økonomisk verdiskaping med mindre  
    miljøbelastninger er mulig og lønnsomt.

2. Sterke drivkrefter for grønn vekst mot 2030

3. Det trengs klare indikatorer (som GEVA) for å skille  
    grønnvask fra reelt.

4. Alle sluttbruker sektorer har lønnsomt potensiale for  
   >80% forbedring i retning grønn vekst (Faktor 5)
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EFMD

Executive Master of Management

EFMD

MASTER OF MANAGEMENT

Grønn vekst

Lære mer om 
Grønn Vekst?

mer info: www.bi.no/grve 

følg på twitter: @estoknes
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