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Introduction

The transport sector has been identified as one of the sectors that are most challenging
to decarbonise in time to meet international and national climate targets. Many
research activities in NTRANS RA4 on transition pathways has been related to the
transport sector, and different conditions related to transition to low carbon transport
systems.

This report summarizes key NTRANS RA4 research on low-carbon transition pathways
across Norwegian transport sectors. It highlights how technological change
(electrification and alternative fuels) interacts with social distributional effects,
infrastructure and grid constraints, operational feasibility, and the need for better
emissions data to design effective climate policy.

Norway's rapid BEV uptake is socially uneven. Around 20% of
households were carless (2005-2022), while BEV adoption is
Passenger cars concentrated among higher-income, higher-wealth, multi-car
households—raising questions about fairness and the design of
incentives.

Even with very high BEV sales, long vehicle lifetimes mean
emissions reductions lag; policies that accelerate retirement of
ICE vehicles can materially speed up system-wide change.

Fleet turnover is
slow

Robust planning requires linking freight-transport and energy-
system models. Grid capacity constraints and uncertain future
demand can shift optimal charging-network.

Freight
electrification

For long-haul electric trucking, charging must be synchronized
with driver rest rules; feasibility depends strongly on charging-
network availability and accessibility.

Operations
matter

High-resolution emissions inventories and fleet-wide life-cycle
assessments improve the evidence base for targeted policy and
show that non-CO, effects and emission location can change
conclusions about mitigation potential.

Aviation

Multiple fuel pathways are likely (batteries, hydrogen, ammonia,
synthetic fuels, advanced biofuels), but deployment faces cost,
Maritime infrastructure, and regulatory uncertainty; coordinated policy
signals and demand-side measures can reduce risk and
accelerate the low carbon transition.
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1. Private Electric Vehicles and Social Inequality

Electric vehicles (EVs), especially battery-electric vehicles (BEVs), are spreading faster in
Norway than anywhere else in the world. Yet behind this story lies a more complex picture;
one that this research helps bring into focus. Across multiple studies, the research shows
that the transition to low carbon transportation is not only technological, but it is deeply
social. The work gives insights in who benefits, who is left behind, and what this means for
climate goals. The research contributes to our understanding of fair and realistic climate
transition pathways.

The focus of the research

The objective of the research is to gain insight in the following:

How quickly societies can transition to zero emission vehicles. This includes
studying the big picture: global climate scenarios, EV adoption rates, and how slowly
national car fleets change because vehicles last many years.

How real households in Norway adopt vehicles. One of the world’s best data sources
(Norway's administrative register data) is used to follow every household from 2005 to
2022, and examines income, wealth, kids, education, urban/rural location, immigrant

FME NTRANS | ntrans.no Page 5
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background, and housing, and linking these data to what type of vehicles families
choose.

To understand inequality in the green transition. The research shows that the
adoption of EVs is socially uneven, as wealthier, better educated, multicar households
adopt BEVs, while low income households either stay with polluting cars, or have no car
at all.

The research combines energy systems and social science to answer the question: Who
participates in the green transition, and who doesn't?

Main contributions and takeaways

The research points to some clear insights, and why they matter:

About 1 in 5 households (20%) never owned a car in the period from
2005-2022. These households are mainly renters, low-income, and

urban, and often overlooked in EV policy.
Takeaway 1
Why it matters: EV incentives mostly benefit people who already own cars.

The rest of society are excluded from subsidies, tax benefits, and toll
exemptions.

BEV adopters tend to be multi-vehicle households. In 2022, the median
number of vehicles across all fuel types among BEV-adopting households
el Was 2, with a mean of around 4, indicating a right-skewed distribution.

Why it matters: The “green transition” may unintentionally widen
inequality, even while helping the climate.

The transition is slower than people think. Even if BEV sales reach 100%,
the full fleet changes slowly because cars in average have a lifetime of
about 16 years. Meeting climate goals requires early action. ICE-vehicles
sold in 2035 will be on the road in 2050. Introducing a sales ban around
on ICE and policies that shorten ICE vehicle lifetimes, can speed up the
transition.

Takeaway 3

10% of BEV owners go back to emitting vehicles (ICE). This “BEV
IELCEVEVEN  discontinuance” rate shows that keeping people in the green transition
can be challenging.

FME NTRANS | ntrans.no Page 6
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Income, wealth, home ownership, and education are the strongest
predictors of BEV adoption. This is exemplified as follows: If a family
IELCEVEVEM moves from the lowest to the lower-middle income group car-lessness is
reduced by 21 percentage points. However, this the increase in income
increases BEV adoption by only 3 percentage points.

Families with children or long commutes are /ess likely to choose BEVs.

The role of EVs in transition pathways and climate scenarios

A part of the research has been to co-author a major chapter reviewing 33 global
decarbonization scenarios. Key findings from this review include:

e To meet 2°C targets, by 2050 about 62% of cars must be zero-emission.
e Tomeet 1.5°Ctargets, the world needs around 97% zero-emission vehicles.

e BEVs dominate nearly every pathway, while hydrogen only plays a small role in
passenger cars.

The real-world research on Norway shows that the social barriers, not technological ones,
may be an important obstacle to achieve these low carbon pathways. Even in a world
leading EV country, the wealthy electrify the vehicles first, the poorer households lag or
remain excluded, and the cars stay on the road for many years.

The NTRANS research bridges top-down climate scenarios with bottom-up household
behaviour, showing that it is important to take into consideration how to include adoption
rates in energy models that are socially realistic.

Further research in this topic

There are important topics in this research field that will be interesting to address in future
research, such as:

e Understanding why people stop owning BEVs. The 10% discontinuance rate raises
important questions about which factors that are most important when purchasing a
vehicle: the cost, the range, the possible charging options, and family needs.

e Designing policies for the carless. The research highlights that 20% of households are
invisible to EV policy. Understanding these households' needs is crucial to avoid a
two-tier transition.

e Integrating real charging-infrastructure data. Future work can study how public
fast-charging access interacts with income, travel patterns, and BEV adoption.

e Expand the analysis to other green technologies, as the same inequalities may appear
for home batteries, rooftop solar, heat pumps or other green household technologies.

The research provides important insights into how the EV transition should be analysed.
Rather than viewing it as a replacement of gasoline vehicles with electric ones, it questions
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weather a green transition is sustainable if it is not socially fair. The findings show that
climate policy must consider not only techno-economic factors, but also social inequality,
household circumstances, infrastructure gaps, and the slow turnover of the vehicle fleet.

An interactive online tool enabling users to plot various socioeconomic characteristics of
nonowners, the gray adopter (emitting vehicles), and the green vehicle adopter population
segments from 2005 to 2022 has been developed. The tool is available at
https://davoodqgorbani.github.io/research/2026 norwegian experience/
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2. Electrification of Freight Transport and
Interactions with the Broader Energy System

The research investigates how the electrification and decarbonization of freight transport

interacts with the broader energy system. The core objective of the research is to improve
decision support for long-term infrastructure planning in a context where both transport

systems and energy systems are undergoing major transitions.

The work addresses three key research questions:

1. How can transport and energy system models be integrated to better capture
interactions in the transition to low-carbon freight transport?

2. How can long-term uncertainty be effectively represented in large-scale energy
system models to support robust infrastructure investment decisions?

3. What infrastructure investment strategies for freight electrification remain robust
under uncertain developments in transport demand and energy system
constraints?

The research examines this interaction from different perspectives. The first paper focuses
on integrating transport and energy system models, showing how decisions in one sector
influence the other. The second paper moves closer to the transport infrastructure level,
studying how charging networks for electric trucks can be planned under uncertain

FME NTRANS | ntrans.no Page 9
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demand and grid capacity. The third paper (ongoing research) are related to scheduling
electric trucks routes under charging and driver rest constraints.

Overall, the research contributes to a more integrated understanding of transport-energy
system transitions and provide tools to support robust planning decisions.

Linking freight transport and energy system models for strategic
investment decisions’

This paper develops a framework that links a Norwegian national freight transport model
with a national energy system model in order to capture the mutual dependencies between
transport demand, fuel use, and energy infrastructure investments.

The study shows that planning the decarbonization of freight transport requires explicit
feedback between the transport and energy sectors. When the models are linked, changes
in freight demand or fuel choices affect the broader energy system, while developments in
the energy system, such as fuel prices or infrastructure constraints, alter transport
decisions.

Modal shift in freight transport may be more limited than often assumed

Takeaway 1 : .
when energy system constraints are considered.

The commonly used approaches that exchange information only once
between models can produce unstable or misleading results. The
IELCEWEY R analysis shows that multiple iterations between the models are required
before the results stabilize, as fuel choices and infrastructure
investments adjust during the process.

By linking two sector models, the study enables a more realistic
representation of how electrification of freight transport interacts with
energy supply, infrastructure expansion, and fuel costs. This allows policy
makers to explore how different transition pathways, such as rapid
electrification or alternative fuel adoption, affect both sectors
simultaneously.

Takeaway 3

The research contributes to understanding system-wide transition pathways toward low-
carbon transport and energy systems.

! Published in Transportation Research Part D: Transport and Environment:
https://doi.org/10.1016/j.trd.2025.105114
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Charging station location planning for electric trucks under demand and
grid uncertainty?

How to plan charging infrastructure for long-distance electric trucks when both future
freight demand and power grid availability are uncertain, is the focus of this research. A
planning model has been developed that determines where and when charging stations
should be built across a national road network. The analysis uses a Norwegian case study
based on real candidate locations provided by the charging infrastructure operator Uno-X.

Explicitly accounting for uncertainty in demand and grid capacity can
significantly influence infrastructure planning decisions.

Grid capacity constraints strongly affect charging station design. When
CLCEVEAN  orid capacity is limited, it is often preferable to deploy several smaller
charging stations rather than a few large sites. The analysis also shows
that infrastructure coverage increases rapidly with initial investments but
exhibits diminishing returns as the network becomes more complete.

Early investments in charging infrastructure tend to prioritize major
IEVCEVCVA freight corridors, while later investments expand and reinforce the
charging network as demand grows.

2 under review, preprint: https://doi.org/10.48550/arXiv.2603.01782
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The study provides decision support for the large-scale deployment of charging
infrastructure needed for freight transport electrification.
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(a) Prepared CS and number of installed chargers 2025-2027 (b) Mean number of new installed chargers 2028—-2030 (second-stage).
(first-stage).

Figure 1 illustrates the investment pattern for the base instance. The solution exhibits a clear investment hierarchy.
The first wave of stations, together with existing charging infrastructure, establishes a viable network along the main
freight corridors between Oslo-Bergen, Oslo-Stavanger, and Oslo-Trondheim.

The research contributes to understanding infrastructure requirements for the
electrification pathway of freight transport. By explicitly considering uncertain future
demand and grid development, the study helps identify charging network deployment
strategies that remain effective across different transition scenarios.

Scheduling electric trucks on multi-day long-haul routes under charging
and driver rest constraints (ongoing research)

An important operational challenge for the electrification of long-haul freight transport is
how charging requirements for battery-electric trucks interact with mandatory driver breaks
and rest regulations.

The research contributes to understanding the operational conditions required for
electrifying long-haul freight transport, which is often considered one of the most difficult
segments to decarbonize. By explicitly analysing the interaction between charging
infrastructure and driver regulations, the research clarifies how infrastructure deployment
and operational constraints jointly shape the feasibility of electric trucking.

In long-distance trucking, drivers must comply with strict Hours-of-Service (HoS) rules,
which require regular breaks and daily rest periods. For diesel trucks, refuelling is quick and
usually planned independently from driver schedules. For electric trucks, however, charging
times are longer and can only occur at specific locations. As a result, charging must be
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carefully coordinated with driver breaks and rest periods to avoid additional downtime and
loss of productivity.

The study examines how charging activities can be synchronized with legally required
breaks and rest periods when trucks operate on fixed long-haul routes that span multiple
days. The analysis is based on realistic routes constructed from interviews with a large
number of long-distance freight operators in Norway and Northern Europe.

When charging infrastructure is sufficiently available and operations are
predictable, charging can often be aligned with mandatory driver
interruptions. In such cases, electric trucks can complete long-haul
routes without increasing total route duration compared to diesel trucks.

Takeaway 1

The performance of electric trucking operations deteriorates quickly if
charging infrastructure are sparse or difficult to access. This highlights
the critical importance of a well-developed charging network for enabling
long-distance freight electrification.

Takeaway 2

The study provides new insights into the operational feasibility of long-haul electric trucking
and helps identify the infrastructure conditions required to support it. These insights can
support planning of charging infrastructure networks and help policy makers and industry
stakeholders evaluate realistic transition pathways for long-distance freight transport.

FME NTRANS | ntrans.no Page 13
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3. Better Knowledge About Aviation Emissions Can
Support Better Climate Policy

Better climate policy here means targeted mitigation measures informed by detailed
emissions data. For example, comprehensive inventories enable policymakers to
design regulations or incentives (e.g. carbon pricing on aviation fuels or route
optimization requirements) that directly address the most climate impactful factors.
Aviation globally accounts for roughly 2-3% of anthropogenic CO, emissions (and a
larger share when short-lived forcings are included), so high-quality data are
essential. In Norway, Klenner et al. (2022) used the AViTEAM model to produce a
high-resolution emission inventory and found that Norwegian commercial aviation
emitted 4.5 Mt CO, in 2019, along with 26.2 kt NO and other pollutants. Such
detailed, geospatially explicit data establish a clear baseline for mitigation. The
research highlights that policymakers can rely on stronger empirical foundations: for
instance, better understanding of altitude-specific contrail effects or non-CO,
impacts helps in formulating regulations or market-based measures. Overall, richer
emission inventories and atmospheric modelling “give decision-makers a stronger
basis for action,” as the studies note.
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The aviation sector contributes to climate change and air pollution through both
CO, and non-CO, emissions. If the sector is to align with ambitious environmental
targets, mitigation efforts that reduce the total climate impact (including ozone and
contrail forcing) are needed. A better understanding of present-day and future
aviation impacts—based on improved emission inventories and life-cycle analyses—
provides the baseline for such measures. This research addresses key uncertainties
that complicate policymaking, including the current and projected volume and
distribution of aircraft emissions (in altitude and geography), and the fleet-wide life-
cycle emissions of alternative fuels.

Paper 1: High-resolution modelling of Norwegian aviation emissions3

The AVITEAM model was applied to Norway's 2019 flight data to produce detailed emission
maps. This study quantifies per-flight and per-region emissions of CO,, NO,, hydrocarbons,
and CO. It demonstrates how Automatic Dependent Surveillance-Broadcast (ADS-B)
tracking combined with engine-specific emission factors can generate national inventories
for research and reporting.

High-resolution, bottom-up inventories reveal that Norway's aviation
IELCENEYAN produced 4.5 Mt CO, and 26.2 kt NOy in 2019, underscoring the sector’s
significant share of national emissions.

The methodology (AViITEAM) shows that emissions are unevenly
distributed across routes and altitudes, implying that targeted policies
(e.g. peak route management, altitude-specific contrail mitigation) are
possible using this data.

Takeaway 2

Paper 2: Fleet-wide assessment of alternative aviation fuels*

This study integrates flight simulations by the AviTeam with life-cycle assessment
(LCA) to compare conventional jet fuel, power-to-liquid (PtL) synthetic fuels, and
liguid hydrogen (LH.) across the entire Norwegian fleet. Unlike simpler analyses, it
accounts for variations in flight distance and includes short-lived climate forcings in
GWP metrics.

Liquid hydrogen and power-to-liquid fuels achieve the largest GHG
IELCENWEYAN reductions - on the order of 44-56% (GWP100) compared to fossil jet
fuel. These mitigation potentials are highest for longer flights.

3 High-resolution modeling of aviation emissions in Norway - ScienceDirect
4 (PDF) Fleet-wide assessment of alternative aviation fuels with a combined flight and LCA model
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Even so, mitigation is limited by production energy and non-CO, effects:
PtL has a higher life-cycle energy demand (=3.3 MJ fuel per MJ produced)
than hydrogen (=2.2 MJ/MJ) and including realistic contrails/NOy nearly
halves the apparent benefit.

Takeaway 2

Paper 3: Emission location affects impacts on atmosphere and climate
from alternative fuels for Norwegian domestic aviation®

This work couples AViITEAM outputs with the OsloCTM3 atmospheric model to
examine how emission location changes impact climate metrics. It finds that
regional effects can differ substantially from global averages: for example, switching
domestic flights to LH, yields much less GWP reduction under a Norwegian-specific
metric than under a global metric. This is mainly because non-CO, warming
(especially from NO) is lower on average for Norway flights than globally.

Policymakers should use region-specific metrics or detailed atmospheric
modelling: Klenner et al. show that fuel-switch mitigation potentials differ
by up to 3.1 x 10 kg CO,-eq. (GWP20) when using local vs. global
emission indices.

LELGENEVA

Non-CO, pollutants matter more regionally. The study underscores that
accounting for variable NOy and aerosol emissions can change
IELCEVEVRI  conclusions about which fuel is best. In short, global average emission
factors can mislead national policy if local atmospheric chemistry is
ignored.

Future research activities on scenarios for aviation

The detailed fuel-demand calculations produced by AViTEAM can be used to analyse
climate change mitigation scenarios for aviation when coupled with Integrated Assessment
Models such as MESSAGEix. This enables the assessment of how alternative fuels,
technological change and policy measures may affect aviation emissions within a broader
energy-system context. Such coupling can also strengthen the representation of aviation in

> Emission location affects impacts on atmosphere and climate from alternative fuels for
Norwegian domestic aviation - ScienceDirect
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long-term transition pathways by linking detailed sectoral modelling with economy-wide
climate mitigation analysis. This work is currently ongoing.
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Figure 3 shows how the cumulative energy demand of different fuels varies with flight length. For instance, producing
one MJ of power-to-liquid fuel requires ~3.3 MJ of energy (versus ~1.22 MJ for kerosene)[4]. This higher energy
intensity means PtL’s cumulative demand curve lies above liquid hydrogen’s, especially on shorter routes (since LH,
has lower tank mass and no contrails). Overall, these figures and analyses clarify how fuel choice and flight
operations influence total climate costs.
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4. Low-Carbon Transition of Maritime Transport

For maritime transport, few alternatives to fossil fuels are available on the market today.
There are multiple barriers to the deployment of alternative fuels, linked to economic costs
and risk, infrastructure, and system integration, as well as acceptance and uncertainty
concerning future regulations and framework conditions. At the same time, new and radical
solutions are being explored. Besides battery-electric solutions, hydrogen and ammonia,
synthetic fuels, and second and third generation biofuels are likely to become central in the
future maritime fuel mix. Some of these are relatively close to full scale implementation,
whereas others are in the early stages of development.

This research is a part of an interdisciplinary process where we explore ways to bridge
techno-economic, macro-economic impact scenarios and socio-technical analysis.

Socio-technical transition pathways and bottlenecks for Norwegian
maritime transport®

In Norway, shipping generates a substantial share of the climate gas emissions from
transport, which constitute around 30% of the total, national climate gas emissions.
Norway is also highly relevant as a case for studying the transition to low- and zero

6 Socio-technical transition pathways and bottlenecks for Norwegian maritime transport
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emission shipping, due to the high ambitions for green solutions in the maritime industry
and its role as frontrunner in radical innovations. Norway is a global leader in LNG-fuelled
ships and has also taken a lead role when it comes to battery-electric vessels and the
piloting of hydrogen and ammonia-fuelled ships. Still, the national climate gas emissions
from fishery and shipping are increasing, in contrast to the decline in emissions from other
sectors.

Against this background, a case study on the maritime sector has been performed, to shed
light on the complex interplay between technology, actors and institutions in the ongoing
energy transition, and how it influences the development and uptake of green shipping
solutions. The study was grounded in the iterative, ten-step approach to energy transition
pathways developed in NTRANS and aimed to complement the overarching socio-technical
scenarios and quantitative case study based on modelling in IFE-TIMES-Norway, with an
assessment of the current developments and conditions for pathway realisation. Based on
document studies and qualitative findings from three recently completed projects, we
provided a brief outline of exogenous pressures in form of global market and geo-political
trends, and the regime of existing solutions, systems, and practices in the Norwegian
maritime sector. However, most attention was paid to ongoing innovation activities, and the
challenges and prospects prevailing for niche technologies, i.e., the different electrification
and alternative fuel solutions that may contribute significantly to maritime energy
transition. While previous research has explored transition bottlenecks related to techno-
economic, socio-cognitive and governance-related factors, the operationalisation of the
concept has been vague. We therefore brought in four dimensions of pathway feasibility,
including system integration and infrastructure, which stand out as critical for maritime
energy transition.

For all studied pathways the following key bottlenecks were identified:

e High investment costs and associated risks, and the need for domestic value
chain development to enable uptake of alternative fuels.

e The need for increased grid capacity to accommodate increased demand
and supply of renewable energy, reflecting a requirement for enhanced grid
infrastructure, and more production of renewable energy.

e The long-term availability of critical raw materials.

Considering the common challenges identified across the four pathways studied, the
following policy recommendations were made:

e (Continue enforcing stronger climate gas taxation, as it will benefit all
alternative energy solutions in the maritime sector.

e Use consumer demand (e.g., public procurement, cargo-owning) to
incentivize low- and zero-carbon shipping solutions where relevant.

e Implement stricter environmental requirements for vessels in government-
awarded licenses.

e Support collaborative efforts to incentivize low and zero-emission solutions
through harmonized fee systems.
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A quantitative case study of transitions of the Norwegian maritime sector’

The study presents a long-term energy system scenario analysis for Norway, with a focus
on different technology options in the maritime sector focusing on freight transport
segments. The study was supplemented by additional analyses conducted under the
context of a case workshop focusing on the maritime sector transition. The transition in the
maritime sector faces several challenges to reach ambitious decarbonization targets, for
example, identifying which low-carbon carriers and technologies should be deployed to
reduce fossil fuel consumption. Yet not all solutions will be suitable for all maritime
segments, and certain propulsion technologies and fuel replacements will be more suitable
for short-distance sea transport, while others will have more relevance for long-distance
shipping such as those required for maritime freight segments.

Propulsion systems onboard long-distance vessels need enough energy to cover long
routes before having any refuelling options, both when considering international and
domestic shipping and different maritime segments. Moreover, these vessels have
restricted carrying capacity in terms of available volume and weight for storing energy. This
often requires the need for high-density fuels to have an adequate supply of energy for the
ships’ propulsion system.

Short-distance ships can utilize harbour infrastructure for more frequent resupplying or
recharging. Given the difference within shipping segments, an adequate representation of
the technologies and ship types available is needed to capture how the transition in the
maritime sector could take place.

Thus, it is critical to capture the maritime sector in more detail in energy system analysis
and to adequately understand the potential availability of fuels and energy use depending
on volume and weight through different vessel segments. A detailed representation of
these segments in energy system models can thus provide the necessary insight into which
long-term investment options are needed to decarbonize the current fossil fuel-based
propulsion systems and which of these are to be replaced.

Technological advances are making green fuels, such as biofuels, hydrogen, ammonia, and
electrification, more viable and accessible for the maritime sector. However, it is still
uncertain how these technologies will develop under different transition scenarios and
what the impacts of these will be once they are integrated into the energy system.
Therefore, this case study analysed the role of different technologies and carrier options
across the main freight segments in sea transport for the different NTRANS transition
scenarios. In addition, key developments and measures were also assessed as part of a
sensitivity analysis, looking into the impact of CO2 prices, biofuel prices, and hurdle rates
for key technologies deployed. Some of the key findings of the study include:

7 Transitions of the Norwegian maritime sector
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The analysis demonstrates the value of higher-resolution modelling and
shows when such detail is particularly useful for national or regional
assessments, for example, when evaluating the energy requirements
associated with decarbonizing maritime transport.

Takeaway 1

Modelling the maritime sector at higher resolution adds value by
enabling analysis of developments within specific vessel segments and by
providing a more nuanced assessment of potential fuel substitution
IELCEVEVRA  options in the sector and potential constraints for deploying specific
technologies (e.g. using biofuels and ammonia for long-distance
segments and battery-electric options mostly for short-sea shipping
rather than widespread deployment).

Greater geographical differentiation can help identify infrastructure
needs linked to the introduction of new fuels and charging solutions,
reflecting the energy demand profiles of different freight vessel
segments.

Takeaway 3

High CO2 prices developments trigger early decarbonization of the
maritime sector in the pathways with high technology change,
incentivizing full decarbonization of the sector with fuel replacements
IELCEWEYRM  using biofuels, hydrogen, and ammonia. Meanwhile, the pathways with
less technology change are significantly more sensitive to changes in
biofuel import prices given their reliance on biofuel as the main option
for substituting fossil fuel consumption.
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About FME NTRANS

FME NTRANS (Norwegian Centre for Energy Transition Strategies) is a national
research centre hosted at NTNU and funded by the Research Council of Norway
under the scheme for Centres for Environment-friendly Energy Research (FME). The
centre has been active since 2019 and runs until August 2027.

NTRANS studies the role of the energy system in the transition to a low-emission
society. Our research takes an interdisciplinary perspective, combining social
science, economic and technological approaches to understand how Norway and the
world can achieve effective and just energy transitions. The centre works to develop
the knowledge base that decision-makers, businesses, and society need to navigate

the transition ahead.
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