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1 INTRODUCTION
Through the concept of Nationally Determined
Contributions (NDCs), as included in the Paris
agreement, countries have an opportunity to embed
actions for climate change mitigation and
adaptation in their national goals for society, the
environment and the economy. With that, NDCs
become plans that enable countries to realise their
national goals with low emissions and strong
climate resilience. This may also enhance societal
acceptance of climate actions as these also support
other, national non-climate goals.
Establishing a link between climate and non-climate
national goals is the prerogative of countries
themselves, as the Paris Agreement does not
provide guidance for that, nor for identifying climate
measures and policies. One approach for linking
climate with national non-climate goals is through
stakeholder consultation, which has been applied in
other processes under the Convention, such as
technology
needs
assessment
(TNA)
(UN
Environment,
2018),
nationally
determined
mitigation actions (NAMA) (UNFCCC, 2018) and
national adaptation plans (NAP) (UNFCCC, 2018). In
these processes, stakeholders play a central role in
the identification of options for climate change
mitigation and adaptation within their national
country contexts and co-designing action plans for
these.
While an effective approach for mobilising
stakeholders’
practitioner’s
knowledge
and
specifying
their
preferences,
stakeholder
consultation is less useful for assessing impacts of
climate actions when scaled up. For example, while
stakeholders may be able to assess the local impacts
of a wind farm project, it will be more difficult for
them to fully grasp, e.g., required investments in

grid stability, overall employment losses or gains,
and economy-wide welfare gains when scaling wind
power in the country. For understanding such
scaling up impacts, models are proven tools as they
are built to provide integrated assessments of
economic, social and environmental impacts.
A limitation of using models is that they can only
assess factors that can be quantified, such as,
optimisation of an electricity mix for a country
against available resources and costs. This, however,
does not include how citizens feel about the impacts
that some of the options in the optimised mix may
have on their living environment. Such difficult to
quantify aspects are usually not included in
quantitative tools such as models. As a
consequence, a modelled optimisation of an
electricity mix may, due to public resistance, not be
feasible in reality.
Ideally, therefore, a combination is sought between
modelling techniques to assess larger scale impacts
of climate options and qualitative, participative tools
to assess social and political preferences and
concerns about these. In the TRANSrisk project, for a
range of case studies, such a combined assessment
has been done, by designing with stakeholders what
would be preferred low emission pathways for a
country or sector, followed by using models to
quantify
socio-economic
impacts
of
these
pathways, and discussing the quantified impacts
again
with
stakeholders.
Also
stakeholder
knowledge was critical to validate and complement
the assumptions that reflect real life framework
conditions in the used models. In this brief, we
elaborate on what integrated qualitative and
quantitative assessments may look like for different
types of countries, also considering capacity and
data needs for that.
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2 STAKEHOLDER-BASED
CLIMATE DECISIONS:
THE EXAMPLE OF TNAs
An example of a process under the Convention
which aims at prioritising (technology) options for
mitigation and adaptation within a country context
and which is mainly stakeholder-driven, is that of
technology needs assessment (TNA) (UNDP, 2010)
(UNFCCC, 2014) (Hofman & Van der Gaast, 2018). The
TNA process was introduced under the Convention
in 2001 (as part of the Technology Framework
Decision at COP-7) and has been applied in over 90
developing countries, who in total have conducted
over 125 assessments (some countries have
updated their TNAs). A TNA starts with an
identification of national development priorities,
followed by a selection of strategic sectors for
climate and development (e.g., sectors with high
GHG emissions or vulnerable for a changing climate
and which are important for realising national
development goals). Within the selected strategic
sectors, technology options are then prioritised
against multiple climate and socio-economic
criteria, followed by action plans for prioritised
options. Possible ways to use TNAs for NDC
formulation have been explored by the Technology
Executive Committee (2016).
TNAs usually call upon the help of a wide range of
stakeholders to assess consequences (risks) of
implementing a technology at a certain scale, but
generally no models are used to present
stakeholders with a range of possible outcomes
with their likelihoods. This makes TNAs less suitable
for formulating business as usual (baseline or
reference) scenarios, deriving possible futures for a
sector or country and learning how each possible
future could reduce greenhouse gas emissions
below business-as-usual levels.

At the same time, the active and detailed
stakeholder engagement in TNAs forms a valuable
alternative to the use of models, especially when a
country’s lack of capacity, including lack of reliable
datasets, complicates the use of models. As (low
income) developing countries often lack the
required data (and modelling tools) for drafting
scenarios to assess possible (negative and positive)
impacts of technologies on society and the
economy, let alone the ability to analyse these
larger-scale impacts in the medium to long term,
stakeholders can collectively provide their
practitioners’, qualitative knowledge on the
directions (positive or negative) and strengths
(weak or strong) of possible impacts of climate
solutions when scaled up within the country, and
indicate whether these impacts are acceptable for
them or not (Hofman & Van der Gaast, 2018).
When
communicating
their
NDCs,
several
developing countries have already referred to the
TNA process in their NDCs. Of the 31 developing
(non-Annex I) countries that completed a TNA
during 2009-2013, 11 countries explicitly mentioned
this in their NDC: Cambodia, Costa Rica, the
Dominican Republic, Ghana, Lao PDR, Mongolia,
Rwanda, Sri Lanka, Sudan, Thailand, and Zambia
(Hofman & Van der Gaast, 2018). Moreover, Nauru’s
NDC reads: “The need for development of new
technologies and transfer of existing appropriate
technologies for adaptation in Nauru cannot be
overstated. Technology Needs Assessment (TNA)
will help countries like Nauru track their needs for
new equipment, techniques, services, capacities
and skills necessary to build resilience to climate
change” (Republic of Nauru, 2016).
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3 LINKING PARTICIPATIVE
WITH MODELLING TOOLS:
TRANSrisk CASE STUDY
In the TRANSrisk project, a method has been developed to combine stakeholder engagement with
modelling tools (TRANSrisk, 2018). This method has been applied in the project’s case studies to explore
how quantitative and qualitative tools can enhance each other’s effectiveness and result in a better
understanding of where a country or sector would like to go in terms of low-emission development,
what (drastic) change it is willing to undertake and how it perceives associated risks (Van der Gaast W.,
et al., 2016).
The workflow for combining qualitative and quantitative tools in TRANSrisk case studies consists of
two main steps. First, the case study context is assessed to understand the past, describe the present
context (social, economic, political, policy and environment). Based on that, possible projections for the
future development for the country or sector can be made, both using models (e.g. identifying possible
impacts of scaled up actions) and stakeholder consultation (e.g. retrieving preferences and
perceptions, as well as market barriers and opportunities).
In the second step, a wider, more detailed analysis is done for reaching the desired future(s). At this
stage, stakeholder preferences can be included in model-based scenarios in order to support
formulation of pathways that, next to technologically possible, are also economically feasible and
socially acceptable. This can be done by modelling possible impacts of a low-emission pathway to the
rest of the economy in a country, such as employment effects, costs and productivity, when
implemented at a larger scale for realising climate benefits, and sharing these impacts with country
stakeholders. For them, a potentially negative impact of a pathway (which could be considered a risk)
may, for example, be offset by a potentially positive impact elsewhere and therefore become
acceptable. Modelling can also help assess the likelihood of these impacts by making different
assumptions on parameter values and see how these lead to different scenario outcomes with
different impacts of low-emission pathways. Using stakeholder (including policy experts) knowledge,
these uncertainties can then be interpreted in terms of how risky an investment in a low-emission
option or pursuing a low-emission pathway can be.
Based on the TRANSrisk case study analysis, it could be concluded that:
While including non-quantifiable information in models is complex if not impossible, using this
information in scenario building is important for making low-emission pathways more socially
robust. Not only does a pathway then optimise again costs and resources, a pathway also avoids
planning scaled up technology options in areas where there is public resistance to these.
Scenario building also provides critical future interdependencies between the decarbonisation in
different sectors, that were not fully represented in the chosen models.
Regular communication between scientists and stakeholders facilitates a better mutual
understanding of each other’s preferences and concerns, leading to better (tacit) practitioners’
knowledge available for researchers and better-informed stakeholders about models and
underlying assumptions (in the ‘black box’ of the model).
In practice, iterations between stakeholder discussions and model runs are complicated by the
time that a model needs to complete a run based on research questions formulated by
stakeholders. In order to facilitate a ‘real time’ response by a modelling tool to stakeholders’
questions and inputs, an emulator tool has been developed within TRANSrisk to use machine
learning to approximate model runs in a much shorter time frame than the much heavier model
itself can achieve. With the emulator, quantified feedback to stakeholder questions can be
provided at the same workshop, while a regular model run would require a few weeks of work.
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Data requirements for model runs are high, both in terms of quantity and quality, while there also
needs to be capacity to calibrate a model for reflecting country circumstances well. Within the
TRANSrisk project, thanks to the funding provided by the European Commission’s Horizon 2020
programme, resources were available to provide such capacity requirements, but in practice in
several developing countries, lack of capacity due to lack of resources could be a significant
bottleneck when striving for an integrated approach of stakeholder engagement and
quantitative modelling for low-emission pathway development.

4 CAPACITY NEEDS FOR
INTEGRATED QUALITATIVE
AND QUANTITATIVE CLIMATE
POLICY RESEARCH
Ideally, as described above, formulating low-emission pathways as inputs for NDCs takes place in
iterative processes where information and preferences provided by stakeholders are combined with
modelling tools to calculate the impact of scaled-up climate options for a country’s society,
environment and economy. In countries where high-quality data and advanced (integrated
assessment) models are available, this ‘ideal’ process can be pursued. However, in many countries,
including (low-income) developing countries, these conditions are often not met, so that pathway
formulation relies more strongly on stakeholder inputs.
This observation is illustrated in Figure 1, after Hofman & Van der Gaast (2018). It groups countries
broadly into three categories, with one group of countries (e.g. least developed countries) facing
capacity limitations in terms of lack or limited availability of data and modelling tools, another group
which has already developed a stronger capacity base, including modelling (such as, for instance,
emerging countries), and finally a group of countries with advanced data bases and modelling capacity
(e.g. industrialised countries).

Figure 1. Grouping of countries in terms of available capacity for application of quantitative research
tools and extent to which lack thereof can be compensated by participatory approaches (Hofman &
Van der Gaast, 2018).
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Countries that are in the first category are likely to rely mostly on qualitative data, such as provided by
stakeholders based on their knowledge of the past, a clear understanding of the present and what this
may entail for the future. The TNA process described above, with its strong focus on detailed and active
stakeholder engagement and consultation, therefore targets only developing countries and focusses,
in its current round, mainly on least developed countries (LDCs) and Small Island Development
States (SIDS) (UN Environment, 2018). The ‘intermediate’ countries in Figure 1 are those that have more
experience with strategy and policy development and implementation, although also in these
countries models are not always fully developed and reliable data often insufficiently available.
Therefore, a qualitative analytical process is suitable for strategy development, and engaging
stakeholders to ensure acceptance and a sense of ownership of policies and measures. Many of the
countries that conducted TNAs during the period 2009-2015 fell in this category (UN Environment,
2018).
Most of the developed countries have the availability of advanced models for scenario development,
high-quality data, and human capacity for strategy and policy development. Nevertheless, stakeholder
inputs are important for successful design and implementation of climate policy packages. Stakeholder
preferences and concerns inform modellers (see Box 1 for an example of a stakeholders-modellers
dialogue) and modelled impacts of low-emission transition pathways can be discussed with
stakeholders in terms of what impacts they find acceptable and where further finetuning is required for
effective climate policy.

Box 1. Example of H-diagram as input for research questions for modellers
H-diagram is used to organise a participative
discussion along stakeholders on the basis of a
statement. Stakeholders indicate on a scale from
0-10 to what extent they disagree or agree with
the statement and why. These rationales are
grouped to the left (why disagreements) and
right of the paper (why agreements). Based on
these, a discussion takes place which leads to
research questions for the modelling team.
Partly, and preferably, these questions are
formulated in consultation with the modellers.
For example, in case stakeholders are concerned
about employment losses in carbon-intensive
sectors and express this concern in a research
question ‘how many jobs move from sector A to
B’, the modeller will then be able to explain that
the model cannot project such labour mobility
between two specific sectors, but it can
estimate labour mobility impacts in general.
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5 CONCLUSION
TRANSrisk has applied a combined
methodology for mobilising stakeholders’
practitioners’ knowledge, priorities and
concerns as inputs for modelled scenarios
for low-emission climate pathways. This
methodology has been tested and applied
in 14 worldwide case studies. While the
approach has clear advantages, as it
enables consideration of non-quantifiable
information in modelling environments
and communicating modelled outcomes
with stakeholders in the form of clear
climate policy risk profiles for society,
environment and the economy, it is also
clear that it requires capacity, especially
for collecting data and running detailed,
complex modelling tools.

Therefore, in practice, the TRANSrisk methodology can be applied in different settings:
more participative-dominated in countries with limited capacity in terms of data availability
and model runs towards detailed modelled scenarios which are then checked and
fine-tuned with stakeholders for technically feasible, economically affordable and socially
realistic low-emission pathways.

MORE INFORMATION
There is more information on this work, and on TRANSrisk as a whole, on our website

www.transrisk-project.eu

FIND US ONLINE
@TRANSrisk_EU

transriskEU

TRANSrisk_EU

TRANSrisk

Policy Brief #4: Integration of participative and modelling tools for assessing scaled up climate options

page 6

About TRANSrisk
TRANSrisk is studying the risks and uncertainties within low carbon transition pathways,
and how transitions can be implemented in ways that are technically, economically and
sociably feasible. The project’s objective is to produce a new assessment framework, and an
accompanying toolbox, for policy makers.
TRANSrisk’s unique approach sees us combining economic computer models with input
from people working in the area of study (“stakeholders”). Models provide a useful means of
predicting the future impacts of decisions we take now, but factors such as political opinion
and public acceptability are very difficult to predict via a purely numerical approach.
TRANSrisk is using stakeholder input to feed our models, and is presenting the results back
to stakeholders to see how this affects their views.
14 country case studies lie at the core of TRANSrisk’s work. To fully understand the range of
transition pathways our case studies encompass the globe, as presented in the adjoining
map. In alphabetical order they are: Austria, Canada, Chile, China, Greece, India, Indonesia,
Kenya, the Netherlands, Poland, Spain, Sweden, Switzerland and the United Kingdom.
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