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1. Project objectives for the period
COMPLEX is a 3-year project embedded in a 4-year time-envelope, a strategy that gives us a
few months’ time to recruit personnel at the beginning and a few more at the end for
dissemination and exploitation. The project timetable is summarised in the Gantt chart
below, which has been abstracted from Annexe 1.
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The first 12 months of the project have been set aside for set-up. The RTD work packages (2
to 6) are to use this time to recruit, induct new personnel into the project, undertake a stateof-art review and assemble key resources (data and models). At the end of the first 12
months, work was due to begin on the development of new tools. This will be extended into
the second reporting period so that, somewhere between months 24-30, we will be ready to
begin the process of dissemination and exploitation. Dissemination and engagement (WP7)
in this first reporting period was to consist, for the most part, of stakeholder engagement,
the elicitation of views and concerns, press releases, public presentations and positioning
papers.

2. Work progress and achievements during the period
We have reviewed a substantial body of evidence to produce detailed scoping statements
for all our RTD work packages; these include state-of-art reports on disaggregation of
climate models and downscaling, space-time dependence between energy sources and
climate-related energy sources (CREs), scoping statement on climate change policy in the
Spanish, Swedish and Dutch case-study regions, a state-of-art report on economic modeling
approaches to climate/energy systems and another on the problems and approaches to
modelling non-linear (step-change) dynamics.
The first 9 months of our work was primarily focused on state-of-art reviews, while the
period between months 9 and 18 saw a shift of emphasis towards integration within the
team and with external stakeholders. Our reconnaissance activities were supplemented with
stakeholder engagement work in our main case-study domains (Sweden, Spain, Italy and
Netherlands) and substantial work on model development, description and integration. In
all, no less than 17 scheduled milestone meetings took place. Two of these were plenary
meetings that provided facilities for break-out integrative exercises and a joint plenary
session between COMPLEX and its sister project, ADVANCE.
COMPLEX has also been active in dissemination and exploitation activities. It takes a long
time to get papers and books written, through review and into press, but we have already
published one book and 7 articles and have 8 more articles under review and many more in
preparation. We have also completed 44 dissemination actions, ranging from press releases,
websites, interviews and social media to workshops, keynotes and conference papers.
The first fruits of this research are coming in. We have broken new ground with our work on
downscaling CREs, for example, and integrating hydro-power to intermittent CREs. The
university campus Fryslân and the province of Fryslân have funded a PhD with a subject
inspired by WP3. In Spain, the University of Alcálá has signed an agreement with OCT to
offer practical training and career development, and the Sigtuna Foundation has published a
book written by COMPLEX personnel for early career researchers.
The “Roadmap to a Climate-Neutral Uppsala” is a development project initiated by Uppsala
municipality and driven by stakeholders. COMPLEX has been working with the Roadmap
project, connecting to a wide range of local stakeholders, is developing a roadmap to fossil
free and climate neutral Uppsala, as part of a local long-term environmental policy and
strategic climate policy. This involves developing a number of scenarios on energy and nonenergy emissions, with a focus on concrete action options for local stakeholders.
Our modelling work is also proceeding well. The MADIAMS-SDEM model has generated
simulation results for the 21st and 22nd centuries that suggest a global carbon-tax would be
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an efficient policy instrument. SDEM simulations until the end of the 23 rd century, with the
climate module supplemented with the Atlantic THC box model (Zickfeld et al., 2004),
indicate that the BaU scenario and the scenario with the lowest carbon tax rate considered
(10 USD2000/tCO2) lead to a shutdown of the THC in the long term, while in scenarios with
stronger mitigation action (>20 USD2000/tCO2) an initial reduction of the THC is reversed,
the THC recovering in the long term.
The structure of the EXIOMOD General Equilibrium model has been simplified by
aggregating its sectors. We have introduced recursive dynamic following the Monash model
approach. Moreover, the effects of climate damages on the economy have been
incorporated into the model via changes in county-specific labour productivity and sector
and country specific total factor productivity parameters. The diffusion of the new
technologies are modelled. In addition, all the necessary data have been collected and
modified to extend the model data base (EXIOBASE).

2.1 Work package 1 (Management)
Progress, Results and Deviations are all described in the managerial section: 3. Project
management during the Period below.

2.2 Work package 2 (Climate-Related Energy)
2.2.1 Progress towards objectives and details for each task
Task 2.1, in addition to producing scoping report D2.1, prepared ground meteorological and
hydrological data over the case study areas of Italy and Norway. For the Mid-Norway case
an Engineer Internship was organised between Partners 6 and 7 in 2013 over 4 months
equally shared between Grenoble and Trondheim; Philémon Autin adapted and validated a
benchmark Stochastic Downscaling Model to develop meteorological scenarios from NCEP
reanalyses 1960-2010; he contributed to software and data exchanges. In support to this
work, two scientists of Partner 6 visited Norway for a week (B. Hingray and J. Chardon).
Partner 6 also hired a doctorate student, Damien Raynaud, in November 2013 to work on
the extension of d2gen, the “Downscaling Disaggregation weather Generator” of Partner 6,
to wind and solar variables. A first set of downscaled data for the present climate will be
delivered at the end of March 2014 (MS21).
Task 2.2, in addition to producing scoping report D2.2 and model report D2.3, initiated the
regional case studies by i) sharing detailed information on current numerical codes and
methods used to model hydropower production and on the complements needed for their
generalization to CRE (specific video meetings and documentation exchange in the Autumn
2012); ii) mobilising for ecological service valuation Partner 16 – BC3 who did an extended
literature review on “transferable benefit value for recreation use of rivers and lakes”; iii)
starting the CRE modelling exercise over the Italian and Norwegian case studies. For this last
point, a post-doctoral fellow, François Baptiste, is hired by University of Padova and worked
during 9 months in Padova before to move to Trondheim for 6 months. The Italian case
study gave rise to i) new perception of the most important production means to take into
account (run-of-the-river small hydropower represents 42% of the Italian hydro-electricity
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production) and ii) a first simplified representation of the regional CRE system reduced to
non-scheduled hydropower and solar farms, wind energy not being developed in the region
and the characterization of non-scheduled available energy being a very important
unknown. In support to this work a senior scientist of Partner 6 visited the Univ. of Padova
in November 2012 (4 weeks) and 2013 (1 week) (J.-D. Creutin). Regarding the Norwegian
case study, the region has been characterised (large reservoir hydro systems, focus on CRE
integration in terms of wind power development and small-scale hydropower), and the
geographic area was redefined in order to match the Norwegian TSO's electricity market
price area. This is useful with respect to modelling the energy production in the region. The
set-up of the hydrological model ENKI and the hydropower scheduling model ProdRisk for
Mid-Norway has started.
Task 2.3, in addition to producing D2.4 initiated a collection of “mitigation trajectories” that
can be considered as system flips or bifurcations. The construction of such a database will
give a set of critical examples of regional or national unexpected consequences of CRE
integration and management that will help to analyse the mitigation trajectories produced
by Task 2.2 in our regional case studies.
2.2.2 Further Information about the reporting period
During the reference period WP2 achieved a first important preparation objective consisting
in:


Documenting methods for downscaling climate model outputs for CRE resource
assessment (D2.1 in Task 2.1, under the lead of Partner 6 – CNRS);

A vast review of relevant scientific literature (almost 300 analysed papers) led to specific
recommendations for the disaggregation of climate model outputs into realistic CRE driving
data, and more generally led to new insights about multivariate downscaling, bias
correction, evaluation and uncertainty.
The disaggregation of GCM outputs for multiple CRE modelling is very seldom investigated
and the extension of existing downscaling methods (deterministic or stochastic) requires
careful preliminary analysis of the levels of co-fluctuation to be preserved for CRE simulation
across the relevant range of temporal and spatial scales (link with Task 2.2).


Analysing state of the art knowledge on the space time dependence between energy
sources and climate (D2.2 in preparation of Task 2.2, under the lead of Partner 7 –
SINTEF Energy);

Considerable literature is devoted to CREs, their space-time climatic variability and their
harvesting strategies (more than 140 analysed references among which ca. one forth of
technical reports). Most studies deal with subsets of one or two types of CRE, none tackles
hydro-, wind- and sun-power together. Transition towards an increased share of CRE
production appears to be an underdetermined problem where the choice of harvesting
strategies may be more influential than climatic variability.


Selecting modelling tools for CRE production simulation able to produce regional
scenarios (D2.3 for Task 2.2A, under the lead of Partner 5 – University of Padova);

The proposed modelling tools are situated in the context of the current scientific and
technical literature. They describe the main processes governing regional CRE production,
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namely: i) the hydrological inflow to the hydropower reservoirs and the wind/sun/biomass
energy production and ii) their balance with energy demand under water storage
requirements for irrigation, low flow maintenance and recreational activities. Given the
large dimensionality of this optimization problem and the associated data requirement, the
work proposes simplifications to approach a feasible solution. The specific modelling tools
used in the context of COMPLEX are distinguished for the two case studies together with the
temporal and spatial resolution used for their implementation, their interconnection and
linkages.


Designing a methodological framework for impact and risk assessment (D2.4 in
preparation of Task 2.3, under the lead of Partner 13).

The proposed probabilistic framework aims at assessing the impact and risk related to
mitigation scenarios to produce in our two case studies under present and future climate. It
will makes use of ensembles of CRE production scenarios and of a set of criteria quantifying
the performance of CRE production systems. It will also take advantage of the multiplicity of
climate scenarios and CRE production variability to quantify uncertainty using a probabilistic
approach. The first step in the definition of this framework has been to perform a literature
review for the following topics: (i) Metrics for quantifying the performance of CRE
production systems using the Reliability-Resilience-Vulnerability paradigm; (ii) the use of
multimodel ensembles to quantify uncertainty in climate projections. Report D2.4 presents
this literature review (more than 150 references) and paves the way for the definition of the
framework that will be effectively used in the case studies.
2.2.3 Significant results
The downscaling of GCM outputs for multiple CRE modelling is very seldom investigated – we
show that the extension of existing downscaling methods (deterministic or stochastic)
requires careful preliminary analysis of the levels of co-fluctuation to be preserved for CRE
simulation across the relevant range of temporal and spatial scales. (Report D2.1)
Integrating hydropower and intermittent climate-related renewable energies is an open
question for hydrology – we analysed three specific challenges that integration of
hydropower with solar and wind energy sources is placing to the hydrological community
and which are central to the effective use of renewable energy and water resources, namely:
i) to initiate hydro-meteorological frameworks for the analysis of space-time co-fluctuations
between runoff regimes and solar radiation, wind and temperature climatology; ii) to
understand how land-use and climate change may affect the nature of these co-fluctuations;
and iii) to develop quantitative analysis of the interactions between the use of water for
power generation and its use for other purposes, including the preservation of aquatic
ecosystems. (article submitted to the review HP-Today)
Importance of small-hydropower production in the Italian case study and its sensitivity to
climate characteristics – we consider a full energy supply scenario from a hybrid system
composed by PV systems and run-of-the-river (RoR) power plants (a kind of “wild” energy
that increased steadily from 35% of the whole hydropower energy production in 1999 to
42% in 2009 in Italy). A transect of decreasing altitude going from snow-dominated to
rainfall dominated precipitation regimes illustrates a range of possible changes in the future.
We show that the complementarity between the different hydropower regime and the solar
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production to feed the demand appears to evolve at hourly to yearly time scales
characteristic of the main storage means (batteries, dams, etc…). (article in preparation for
Renewable Energy).
Convergence toward a unique uncertainty framework – an extensive literature review on the
quantification of uncertainty from multi-model ensembles revealed a convergence towards
the use of fully probabilistic approaches. These approaches allow moving beyond climatic
averages to describe more specific features of the climate system, such as variability, spatial
and temporal dependences, inter-variable dependence, etc.. These characteristics are of
primary importance in the context of energy production from several renewable sources.
(Report D2.3)
Past CRE integration studies are clearly scale-specific and related to a couple of energy
sources while this integration is clearly a multi-energy and multi-scale problem – an
extensive literature review revealed a large number of studies about the intermittency of
solar, wind and hydro power production and how to cope with it at different scales, for
different regions and climates of the world. Almost none of these studies integrate more
than two energy sources and very few deal with more than one scale of time or space.
(Report D2.2 and article in preparation)
2.2.4 Deviations from Annexe 1: Causes and Impact
So far no deviation from the work described in Annexe 1 have occurred. The only minor
adjustments made concern the geographic extent of the case studies that grown in order to
encompass a wider range of climatic conditions and more technologic homogeneity. In Italy
the study scope grown from the Piave basin to a wider area covering also the Adige basin
(ca. 20000 km2). In Norway, the study scope encompasses the electricity market price area
of the Mid-Norway region (NO3 region) doubling the surface initially foreseen (100000 km 2).
2.2.5 Use of Resources
So far resources are used as scheduled.

2.3 Work package 3 (Climate-Policy Options)
2.3.1 Progress towards objectives and details for each task
In the first phase WP3 realized and submitted the required Deliverables and Milestones
(D3.1 –Spain Scoping Statement, D3.2 – Netherlands Scoping Statement, and the D3.3 –
Technical report on PLUS4CMP model design and specifications) + (MS1 – First Plenary
meeting, MS2- Assessment of the state of the art in policy instruments, MS3 – PLUS4-CMP
model design, MS4-Second Plenary meeting, MS5- Internal project workshop and revised
model design).
Subsequently, in the Netherlands case-study, several meetings with stakeholders included
the national level (in the framework of the national Energy Accord of the Social Economic
Council) and the inter-local level (in the framework of the association of Sustainable Villages).
The latter form the basis for a series of case studies in which the model design will be used.
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The Spanish case study set up a webpage for the WP3 (http://spcomplex.wordpress.com/) to
facilitate communication with stakeholders. In this first phase of the stakeholder
engagement process, we have held several meetings necessary to identify the best region to
work in for the model design. Several interviews were carried out at the national level (the
Ministry of Industry, several supra-regional Agencies and Energy Companies) as well as at
the regional level. Following that, at the regional level, a first workshop of problem framing
was held in the Navarre region with 20 stakeholders (from public administration, business
and civil society). We have also been involved in a workshop of participatory modelling –
assessment of future scenarios in the south of Spain (Doñana) which allows the team to set
the basis for future scenario developments in COMPLEX.
To get acquainted with the land use modelling software that is included in the model several
courses have been followed, firstly in the premises of OCT in Spain during the spring of 2013
followed by a trip to Maastricht to the offices of RIKS in Autumn 2013 and Winter 2014.
These courses have been followed by several researchers in WP3 and also WP4 as a way to
integrate the three teams working in collaboration.
To get acquainted with the policy implementation theoretical framework (CIT) included in
the model a workshop in December 2014 in The Netherlands was held in which all WP3
researchers and also some researchers from WP4 and WP6 participated. Previously, we also
had several sessions in Spain regarding the participatory process techniques to be used in
which several Spanish experts were invited to share methodologies with the Spanish
Complex team as well as there was some participation from The Netherlands team too.
The Dutch scoping statement led to the conclusion that the highest potential to become a
“game changer” in the transition toward a low carbon energy production rests with the fast
increase in local sustainability initiatives. For this reason the empirical case study and
parameterisation efforts are directed towards a number of such cases. The assessment of
the state of the art in policy instruments led to the surprising (for us) conclusion that while
there proves to be some thousands of papers regarding the effects of policy instruments on
low carbon energy production, there are actually only a few dozen that are based on sound
empirical research, the majority being based on model studies or theoretical reasoning.
The Spanish scoping statement has been published as a state of the art on Climate change
challenges for the different countries and regions and how Spain is dealing with the
European overarching objectives for the road map of 2050. Nonetheless, the extent to which
these policies will be successful depends on the attitude and position of the stakeholders
involved in the process. However, actions aimed to mitigate climate change, specifically
those related to the implementation of renewable energy installations, can generate effects
that may be harmful in other areas, despite their benefits in terms of reduced greenhouse
gas emissions at the point of production. In terms of land use, for example, food production
and the renewable energy generation may find themselves in competition for the same land
areas. This may give rise to social conflicts or rejection of policies aiming to promote the
development of renewable energies. Many actors are involved in the complex decision
making process that surrounds the implementation of renewable energies for a low carbon
future. The debate about how to achieve successful implementation of renewable energy
technologies and their associated infrastructure is still open. In the Spanish case study,
several indicators have been developed to assess the different situations among the six
Autonomous Communities studied aiming to generate a participatory modelling process in
at least one of this regions. The integrated dynamic model proposed will simulate the
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complex interaction of the interlinked domains (economy, patterns of land-use, social
cohesion and compliance) by focusing on the implementation of RELF. Thus macro-scale
drivers (top-down policy decisions, economic climate, subsidy regime etc) must be
considered together with micro-scale drivers (local mobilisation in support of or against RELF,
local land availability, local development priorities. This macro-micro scale feedback
approach is key to the integrated model design that is proposed here.
Moreover, a land use modelling tool is currently under development by the Spanish partner
in the WP3 team and was presented at FOSS4G (2013) in Nottingham. This tool will be
developed further in the COMPLEX project in the coming year.
2.3.2 Significant results
The University Campus Fryslân and the Province of Fryslân in the Netherlands decided in
March to provide a grant of 180,000 Euro to start a PhD study in their province with a
subject inspired by the implementation research part of Complex WP3. This study will be
additional to the Dutch part of the WP3 study (also with other cases), but we hope for useful
synergies. A master student of Twente University has decided to also start a master thesis
study inspired by the implementation research part of Complex WP3.
At the Spanish National level, the University of Alcalá has signed an agreement with the OCT
who will offer training and practical career development experience in Geographical
Information Systems and environmental research to Master's degree programme students.
OCT has also been collaborating with the University of Alcalá on a flagship national research
project about participatory modelling in natural areas (DUSPANAC), funded by the Spanish
National Parks Institution from the Ministry of Environment and we are currently looking for
synergies. There have been others sources of cooperation in landscape planning and cultural
landscapes with two research groups at the Polytechnic University of Madrid through the
Campus of International Excellence network.
2.3.3 Deviations from Annexe 1: Causes and Impact
Our deviations from annexe 1 are very slight and arise because of the success of early
stakeholder engagement work. We have had to allocate more resources to dissemination
and interaction in order to meet this demand. We are very pleased and excited by the high
degree of active stakeholder participation which, we believe, will greatly enhance project
impact in the long-term.

2.3.4 Use of Resources
The resources used in the period reported are close to the levels foreseen in the DoW. No
major deviations from the programmed tasks have taken place. However, OCT have been
required to dedicate more time to management and dissemination than was planned and
this will be reflected in the financial report. This time will be recovered, in part, by reducing
the OCT's management time dedication in the subsequent years of the project.
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2.4 Work package 4 (Sweden, Stockholm, Mälar)
WP4 contributes to the overall objectives of the COMPLEX project, in the form of a regional
case study, inserted in a multilayered decision making frame concerning societal processes.
In order to serve this overriding objective, we also use and develop specific models designed
to address certain issues of interest, in particular related to land use, energy and behavioural
change. Hence, WP4 will provide an analysis of possible pathways for transition to a low
carbon society in the Stockholm-Mälar region, aiming at the identification of bottlenecks and
thresholds, as well as opportunities for individuals and public and private bodies.
2.4.1 Progress towards objectives and details for each task
The work package is well on the way with its tasks, despite some initial budget and
recruitment problems. During the first 18 month period, we have worked on both of our two
tracks i.e. the process and stakeholder identification, and on the model selection,
development and simulation. Below, we will describe the situation for the different WP4
tasks at some detail.
The first task (4.1) concerned a literature study on the state of art with regard to the primary
WP objectives, i.e. socio-economic and land use dynamics in the Stockholm-Mälar region. It
also involved an exploration of relevant methods and models and how they could be either
utilized or developed. The task was carried out as planned and our scoping report
(deliverable D4.1) was submitted in early July (with a few weeks’ delay, primarily due to the
parallel organization of a big international conference which Liljenström was responsible
for). Since our first submission, we have revised our scoping report in response to
suggestions and in order to include new relevant information, partly based on a stakeholder
workshop held in February 2014. Our revised version of D4.1 was submitted in early April
2014.
Our second task (4.2) concerned stakeholder identification and contacts, which we have
been engaged with since the start of the project. The stakeholder contacts have served
several purposes: a) Information gathering (about what these types of actors are doing in
terms of planning and preparations with regard to low carbon transformations i.e. in terms
of long term planning operations; how their mindsets are with regard to these challenges
e.g. issues of importance, perceptions of options etc; and ideas on collaboration patterns
and of problem areas; how back up text material looks like e.g. planning documents etc.), b)
constructing a network of an interesting diverse set of actors, for future contacts for the
project (e.g. as candidates for the planned workshop), c) providing a possibility to mutual
exchange between our project and actors dealing with planning and forward oriented
functions as a basis for a growing possible joint production of knowledge together with a set
of stakeholders e.g. by setting up mutually oriented discussion events – and in the longer run
mutually designed policy creation “theatres” as a form of policy advice event (e.g. in the
tradition of dynamically oriented interactive policy creation processes), d) channelling
preliminary positions from the WP4 research group to fora of stakeholder actors (e.g. as
responding to invitations to provide key note presentations at different kinds of meetings),
and e) to open discussions with other academic groups dealing with similar activities for the
purpose of joint ventures for parts of possibly common agendas.
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Our Task 4.3 concerns cost-benefit analyses of technologies for fossil free energy and its
national and international context; assessments of investment and operational costs and risk
profiles over time. A numerical dynamic land use model (forest, arable land, wetlands, lakes,
and urban areas) within a chance constrained programming framework is being employed
for optimal allocation of different outputs such as food, fibre, feed, energy, biodiversity, and
carbon and nutrient sequestration, and assessment of conflicting interests. An analysis of
model compatibility, comparability, standards, and space-time scales will also be carried out.
The work within this task is primarily performed by IMG and a student, and has so far
resulted in a minimization of social costs for transition to a low carbon society under
consideration of water quality targets. A discrete dynamic model is constructed with two
main low carbon options: reductions in use of fossil fuel, and construction of carbon sinks.
Both options will also affect water quality (Lake Mälaren and the Stockholm archipelago).
Costs of fossil fuel reductions are calculated as associated decreases in consumer surplus
from oil products, coal, and gas. Costs for carbon sink provisions are measured as
management costs and opportunity cost of land.
The model is divided into 52 drainage basins which are aggregated into 36 municipalities, 5
counties, and 1 overall region, the Stockholm-Mälar region. The model will account for
heterogeneity among regions with respect to land use, costs of measures, and policy
implementation capabilities. Further, uncertainty in reaching carbon and water quality
targets are introduced in terms of chance-constrained programming which rests on safetyfirst decision rules under uncertainty. The model will be used for assessing minimum social
costs paths (totally and for different jurisdictions and actors) towards low carbon StockholmMälar region under a number of different future state developments and scenarios, such as
technological and economic development, and institutional learning. A prototype ready for
refinements and developments will be presented and discussed in the WP4 team in June
2014, and delivered (as D4.2) in September 2014.
IMG has also contributed to the publication of two working papers as a part of Task 4.3. One
on the impact of climate labelling on the demand for milk in the Mälar region (Matsdotter, E,
Elofsson, K., Ahrving, J., 2014. Got green milk? A field experimental trial of consumer demand
for a climate label. Working Paper 2014:02, Department of Economics, SLU, Uppsala), and
one on the role of social capital for compliance with environmental regulations (Gren, I-M.,
Andersson, M., Holstein, F., 2014. Violation of environmental regulations as a disinvestment
in social capital. Working paper 2014:05, Department of Economics, SLU, Uppsala)
Task 4.4 involves the development of a computational model relating cognitive aspects to
spatio-temporal considerations, as implemented on land use at a local and regional scale.
The objective for this model is to find optimal balances of various stakeholder interests.
Work on this has begun in collaboration with teams in WP3, where the use of Metronamica
as a tool is being employed for land use modelling. Different approaches where various
cognitive aspects, notably related to values and preferences are being explored and a
prototype model will be developed during the coming months, in order to have a
presentable model (D4.3) delivered by December 2014.
The work with this task has been delayed, primarily as a result of recruitment problems
(where a couple of potentially good modelers eventually could not be involved, for different
reasons). Most of the preparatory work has been done by HL, but a research assistant was
employed in Dec 2013 and currently there are two students assisting with this task. Soon (in
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April) we will employ a more experienced computer scientist (modeler/programmer) from
Stockholm, as soon as the technicalities are solved.
Tasks 4.5 and 4.6 have not yet been started but will do so soon. Task 4.5 concerns a survey
on place-based information and data demands and potential retrieval across stakeholders,
such as local entrepreneurs, governmental authorities, project participants, and general
modelers/scientists. Scenarios on paths and endpoint 2050 for the Stockholm-Mälar region
will be developed, together with stakeholders. Task 4.6 involves an analysis of
environmental, institutional, technological, and economic time dependent factors, ensuring
long term productivity of land, including empirical assessments of implementation and
enforcement of policies and drivers for voluntary initiatives at different hierarchical scales.
Policy instruments aiming at regional, county, municipality and individual levels will also be
explored and developed here. We plan to carry out these tasks in close collaboration with
WP3 and COMPLEX advisors.
For Task 4.7, work has been performed in collaboration with local stakeholders, developing a
model (in the software LEAP) for energy supply, transformation and use, and its associated
greenhouse gas emissions, in Uppsala municipality from now until 2050 (Roadmap to a
climate neutral Uppsala). Reference scenarios have been modelled, based on current trends
and government policy under implementation. Currently, work is ongoing to develop local
scenarios in collaboration with local actors. One paper for a scientific journal is being
planned, and intended to feed into D4.4.
2.4.2 Significant results
The Roadmap to a climate neutral Uppsala is a development project initiated by the Uppsala
municipality and managed by the Mälardalen Energy Agency, so it is a stakeholder-driven
project that has involved us as researchers, which gives excellent opportunities for uptake of
concepts and results from the Complex research into the ongoing local long-term and shortterm planning of the municipality, and its collaborating stakeholders. We are involved in
spatial and traffic planning, energy systems planning, climate reporting and methodology
development. A paper on this will be published.
IMG and a doctoral student, George Marbuah, will investigate which factors influence
successful environmental performance at Swedish municipalities and counties with a focus
on the Mälar region. Econometric analyses are used which rest on data from official statistics
and poll investigations. The work will be published in a scientific journal. The results will also
be used for the parameterization of variables in the numerical optimization model for costeffective pathways towards low carbon society.
IMG and a research assistant, Wondmagegn Tirkasson, are currently working on a study
investigating behaviour with respect to use of fossil fuel for transports in Swedish counties,
which will provide important input into the analyses of policies combatting carbon dioxide
emissions from this sector.
Based on the research work developed within WP4 in the first 18 months, we will advance
further with some of the themes and publish scientific papers in international journals. We
will elaborate on a selection of such themes with examples from Uppsala municipality and
from some of the stakeholder contacts in the coming months.
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2.4.3 Deviations from Annexe 1: Causes and Impact
Due to errors in budgeting and initial recruitment problems at SU and SLU, some of the tasks
have had a delayed start. This has resulted in, among others, that some resources have not
been used as planned, but instead has been saved for use when new recruitments are made
and for boosting our project in the coming months.
2.4.4 Use of Resources
There also seems to be a need for re-allocation of resources, primarily to complete WP4
Tasks 4.3 and 4.4, with deliverables D4.2 and D4.3 due in the autumn of 2014. There is now
an agreement with Stockholm University (DSV) to provide specialist(s) on modelling and
simulation, who can assist the modelers at SLU. Financial resources for this would come
from SLU and from saved person months for Stephan Barthel (SRC/SU), who has been on
leave for six months and who will now permanently leave the project in the summer 2014,
being replaced later in 2014/15.
To summarize the action plan, with reference to deliverables and milestones:
Recruitments:
3) Assoc prof. Sebastiaan Meijer, KTH (professional modeler, simulating societal systems and
processes) will be engaged ASAP, primarily for work on tasks 4.3 (headed by Ing-Marie
Gren) and 4.4 (headed by Hans Liljenström). The associated deliverables D4.2 and D4.3
will be completed by September and November 2014, respectively
4) If conditions permit, Mohsen Bashang, SLU could be engaged for assistance on land use
modelling and GIS (Tasks 4.3 and 4.5)
Below is a table with the person months for each one of the WP4 team distributed on tasks.
There are also estimates on the resources we have put in without charging DG Research. I
believe we are more or less on-target with our costs, even if there have been some reallocation with regard to the distribution on tasks and time. As we have discussed before,
due to some initial recruitment problems, and the parental leave of Stephan Barthel, we
have saved some of the planned resources for boosting our project at later stages. We have
now recruited an experienced researcher, Sebastiaan Meijer from KTH (partly moving to
DSV/SU). He will start working with COMPLEX next week and assist us in the modelling work
and in the stakeholder engagement. In addition, we have also recruited a research assistant
from KTH, Azadeh Hassannejad Nazir, who will assist us with primarily the cognitive
modeling of Task 4.4. She too will start on WP4 this month.
As an outcome of the stakeholder workshop held in Sigtuna late February, and through
discussions with stakeholders before and after the workshop, it has been clear that transport
is of major concern to many stakeholders in the Stockholm-Mälar region. The transport
competence of Sebastiaan Meijer is therefore most helpful, in addition to the support we
are getting from Roger Seaton, who visited us recently. With those two specialists on
transport and stakeholder engagement, the WP4 team had a very constructive meeting in
Sigtuna last week, which can be considered an extra, non-anticipated, milestone. Roger will
return soon, in the beginning of June, and will follow up on the discussion started last week.
He will also attend the modelling meeting we have scheduled for June 10, when primarily
Ing-Marie will present her modeling work in Task 4.3. The work on the cognitive and land use
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models (primarily Task 4.4) will speed up in May, when both Huayi and Azadeh can work in
collaboration and under my supervision. We believe the Metronamica introduction that
Huayi got at the course in Mastricht, and with Richard’s support, will be quite useful for our
own land use modelling, and hopefully we can link this to the work that Richard and Vero do
in Spain and that Hans and Cheryl do in the Netherlands. Roger’s closer contacts with these
groups and their work will also be quite useful for our collaborative work.
In addition to our current work on the scheduled WP4 tasks, there are new possibilities to
expand some of the work that Cecilia and her group is doing on bioenergy and the Roadmap
to a Climate Neutral Uppsala. More extensive work relating to transport in the StockholmMälar region also seems quite promising, but all of this would require additional resources, if
such were available. In short, we believe we are on track with our work in WP4, catching up
on some of the tasks that had a slow start, partly as an effect of the new recruitments and
Roger’s role as facilitator for our internal and external collaborations. We hope to be able to
report on our successful work in primarily Task 4.3 and 4.4 by the 3rd plenary meeting in
October. Please, let me know if there is anything else you need for the current 18 month
report.

Task: 4.1 4.2 4.3 4.4 4.5 4.6 4.7
SLU:
Hans Liljenström
Cecilia Sundberg
Huayi Lin
Ing-Marie Gren
George Marbuah
Elina Matsdotter
Wondmagegn Tafesse

2.5
0.8

0.5

1.5

0.1
0.2

3
1
3

1
3

5
3

3

SU:
Uno Svedin
Stephan Barthel

2
0.4

0.8
1

0.2

AGORA:
Nick Winder

0.2

2.5 Work package 5 (Energy, Socio-Economic, Climate Modelling)
2.5.1 Progress towards objectives and details for each task
Task 5.1: Literature review (TNO, UT, U Sussex, BC3). The task was finalized by the
production of the two deliverables (Deliverable 5.1 and Deliverable 5.2)
The WP5 team are currently reworking D5.1 and D5.2 into a journal article.
a. Deliverable 5.1 “Reporting on the state-of-the-art review of climate-energyeconomic modelling approaches”. (TNO, UT, U Sussex, BC3)
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The report presents an extensive state-of-the art review of climate-energyeconomic models utilizing different modelling approaches: the report surveys a
total of 25cliamte integrated assessment models, 7 main environmental
computational general equilibrium models, and the existing literatures on
climate-related system dynamic and agent-base modelling approaches. It covers
the historical evolution of these modelling approaches, classification of the
models, most recent developments and future research areas.
b. Deliverable 5.2 “Reporting on the literature review of modelling abrupt nonlinear climate change responses”. (TNO, UT, U Sussex, BC3)
This report presents a review of existing literature on the non-linearity,
thresholds and irreversibility in the presence of environmental tipping points,
their importance for policy measures and challenges for climate-energy-economic
impact assessment modelling. The review starts with studying the catastrophe
theory and critical transitions as well as complexity aspect of non-linearity in
natural and socio-economic systems. It also provides a prototype model of
pollution management problems in the presence of environmental tipping points,
threshold and irreversibility to illustrates the theoretical framework of the critical
transition theory. Moreover, the report surveys non-linearities, thresholds and
irreversibilities in economic literature and policy documents. Finally, the report
addresses challenges for climate-energy-economic impact modelling tools in the
presence of abrupt non-linear responses focusing on three main modelling
approaches in COMPLEX, Integrated Impact Assessment models including General
Equilibrium models, system dynamics modelling, and agent-base
modelling approaches.
Task 5.2: Development of methodological approach (TNO, UT, U Sussex, BC3). This is one of
the core tasks of WP5. The objective of this task is to prepare the conceptual design of the
integral system of models. Following is a list of progress made to achieve the objectives of
this task.


Current development of the main modelling blocks in the system of models

FUND model
FUND has been open source since 1999. It has recently been moved to GitHub to allow for
multi-user version control and watermarking to prevent abuse. The model is presently being
reprogrammed from C# into Python and Matlab, primarily to allow more researchers to
contribute to the further development and application of the model. FUND has been
compartmentalized since 2005, so that alternative model specifications and configurations
are readily tested and compared. As part of the current reprogramming, we will be able to
simultaneously run different model set-ups, so that structural sensitivity analysis and
ambiguity analysis become routine. The method for doing so is described in a paper that is
currently being revised for Computational Economics.
UoS collected all data necessary to conduct a pooled-migration model of bilateral
movements between all countries over a 10 year period with climate at origin as a push
factor and climate at destination as a pull factor. We collected all data necessary to study the
16 | P a g e

impact of climate on migration decisions of Mexicans in the USA, as well as the impact of
climate on their economic performance. We are working on extending the dataset to include
migrants from other Latin American countries. Once estimated, the migration equations will
form the basis for a new migration module in FUND.
EXIOMOD and RHOMOLO CGE models
EXIOMOD is a Computational General Equilibrium (CGE) model. The model incorporates the
representation of 43 main countries of the world. EXIOMOD is a dynamic, recursive over
time, model, involving dynamics of capital accumulation and technology progress, and stock
and flow relationships. EXIOMOD combines economic, environmental and social domains in
an efficient and flexible way: as a social effect we can for instance trace the effects of
specific policy on income redistribution and unemployment. The model captures both direct
and indirect (wide-economic and rebound) effects of policy measures. EXIOMOD allows for
calculation of detailed sectoral impacts at the level of 129 economic sectors. For the
environmental impact the model includes representation of all GHG and non-GHG emissions,
different types of waste, land use and use of material resources.
RHOMOLO regional-economic model implemented at the level of NUTS2 regions for all EU27
countries. The model integrates economic, environmental, energy and social dimensions in
one unified framework. RHOMOLO is especially developed for an ex-ante impact assessment
of the European Cohesion Policy (ECP).
In the course COMPLEX project the following modifications have been implemented to the
EXIOMOD model: (1) the structure of the model was simplified by aggregating its sectors to
nine main categories of economic activities; (2) we have introduced recursive dynamic
following the Monash model approach; (3) the effects of climate damages on the economy
have been incorporated into the model via changes in county-specific labour productivity
and sector and country specific total factor productivity parameters; (4) modelling the
diffusion of technologies (endougenised diffusion) and replacing the aggregated production
function by the so-called vintage capital.
TNO team has also collected the data to expand the model database ‘EXIOBASE’: (1) data
temperature and precipitation by country groups for IPCC scenario A1B (4 degrees increase
in temperature by 2100) and ENSEMBLES scenario E1 (mitigation scenario with 2 degrees
increase in temperature by 2100); (2) literature review on climate change damages functions
are conducted and all the available information of their parameters from different IA models
are collected; (3) data on sector specific climate change damages from “DARA Climate
Vulnerability Monitor 2012” for 2010 and 2030 (see http://daraint.org/climate-vulnerabilitymonitor/climate-vulnerability-monitor-2012/ ), This data was interpolated to 2050 using the
climate damage functions from WITCH-AD model; (4) data on projections of population,
labour force, and labour and total factor productivity until 2050 from ‘Europe Aging report
2012’ for EU27 countries and for other countries of the world from OECD economic outlook;
(5) collected data on the evolution of energy prices, energy and technological mix from
‘World Energy Outlook 2050’ that has been based on POLES runs.
MADIAMS system dynamics model
An out-of-equilibrium economic module of Multi-Actor Dynamic Integrated Assessment
Model System (MADIAMS) previously reported in (Hasselmann and Kovalevsky, 2013) has
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been linked to a climate module adopted from (Kellie-Smith and Cox, 2011) to provide a full
Integrated Assessment model. The economic module includes a climate damage function
reducing the effective global economic output (GWP) and dynamic equations for the
endogenous carbon and energy efficiency improvement through investments recirculated
into the economy from global carbon tax revenues. The model was calibrated against
stylized macroeconomic facts. Projections have been computed for a business-as-usual
scenario and for several mitigation scenarios assuming different global carbon tax rates.
(MPI-M) A family of MADIAMS-like models has been developed that demonstrates the close
connection between the stabilisation of the global financial system and effective climate
policies. Examples are given of alternative stabilization policies that can lead either to major
recessions and unemployment or to stable economic growth supported by an accelerated
decarbonisation of the economy (Hasselmann, 2013).
(NIERSC, MPI-M) A prototype out-of-equilibrium model hierarchy has been developed in
MADIAMS to explore the insights that can be obtained by abandoning the assumption of
market clearing (e.g. supply is no longer assumed to be equal to demand). It is shown that
the prototype model hierarchy can yield rich macroeconomic dynamic behaviour including
stable growth, business cycles, boom-and-bust events, and pronounced recessions
(Kovalevsky and Hasselmann, 2014a).
(NIERSC, MPI-M) The Structural Dynamic Economic Model (SDEM) – an Integrated
Assessment model representing a prototype of MADIAMS – has been further developed to
incorporate strongly nonlinear climate damage functions (Weitzman, 2012) including
possible abrupt climate changes due to the shutdown of the Atlantic thermohaline
circulation (THC). To address the latter effect, a four-box model of the Atlantic THC (Zickfeld
et al., 2004) has been incorporated in the climate module of SDEM. Projections were
generated for a business-as-usual scenario and for several mitigation scenarios assuming
different global carbon tax rates (Kovalevsky and Hasselmann, 2014b).


Modelling Workshop on recent developments in models, integration of modelling
results, policies, and validation

In order to be prepared to finalise the conceptual framework of the system of models within
task 5.2, which will be reported in D5.3, an internal workshop “Integrated approach towards
energy-economy-climate modelling for policy analysis” was conducted in Hoofddorp (The
Netherlands), including all WP5 partners as well as WP3 and WP6 reptresentative and some
external modelling experts. Workshop report was produced based on the discussions from
this workshop, specifying progress made in the task, defining next steps to be performed
within WP5, and establishing the linkages with other WP’s. The report of the workshop can
be found in the COMPLEX modelling Workshop report.


Progress towards D 5.3 “Reporting on the development of the methodological
framework for the system of models” is under preparation.

Along the developments made in each of the modelling blocks, the following activities are
carried out specifically for the preparation of D5.3. The new PhD student at WP5-UT, Ms.
Leila Niamir, actively works on the design and architecture of CEE ABM to be integrated with
CGE model EXIOMOD (hybrid CGE-ABM) under Dr Filatova’s supervision and in collaboration
with TNO team. The integration methodologies were discussed among the model developers
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of WP5 as well as the WP6 partners who are responsible for the output integration and
validation activities. The work goes according to planning and we expect D 5.3 to be
submitted on time.
Task 5.3: Stakeholders workshops and consultation (TNO, UT)
We plan to organize two special workshops (MS53 and MS54) which include participation of
various relevant stakeholders including policy makers, academic community, International
organisations and sector organisations. The main goal of these workshops will be to discuss
the main behavioural and other assumptions made during the development of
methodological approach as well as different building blocks and elements of the modelling
system. The outcomes of these workshops will be used in order to further deepen and
modify the proposed methodological approach. MS53 was initially planned for month 12,
however, we decided to replace it with an internal modelling workshop so that we can
conclude the first draft of the modelling suit framework to be discussed by a group of
experts in MS54 meeting in month 23. For a detailed report on the modelling workshop
please see COMPLEX modelling Workshop report.
Task 5.4: Data collection and analysis (TNO, UT, BC3).
See the description of the progress of Task 5.2 for data collections and primary simulation
runs and analysis. An EU wide survey for the energy market in the agent-base model is also
under development to be conducted this year.
Task 5.5: Implementation of the modelling system (TNO, UT, U Sussex, BC3).
The task starts by translating the methodological framework developed in Task 2 into
concrete mathematical formulas and algorithms. Further the developed formulas and
algorithms are implemented using a number of programming and modelling languages.
Some progresses have been already made for this task, for a detailed specification please
see the progress of Task 5.2, Current development of the main modelling blocks in the
system of models.
Task 5.6: Validation and testing (TNO, UT, U Sussex, BC3).
A few activities have been already conducted for the preparation of the task. Projections
were generated for a business-as-usual scenario and for several mitigation scenarios
assuming different global carbon tax rates by MADIAMS-SDEM and EXIOMOD for the output
comparison as a part of the validation under WP6-IIASA.
2.5.2 Significant results
The results for the 21st and 22nd centuries computed with the MADIAMS-SDEM model using
the climate module adopted from (Kellie-Smith and Cox, 2011) (no Atlantic THC module) and
the strongly nonlinear Weitzman climate damage function (Weitzman, 2012) indicate that
global carbon tax as an economic instrument for reducing GHG emissions is highly efficient:
long-term temperature increases would be much lower for the higher carbon tax rates
considered. Furthermore, scenarios with strong mitigation action are economically
sustainable in the long term. While the BaU scenario maintains the most rapid economic
growth throughout the 21st century, it ultimately leads to global economic collapse in the
22nd century. In contrast, scenarios with stronger mitigation action provide reduced growth
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rates in the short- and mid-term, but lead to sustainable economic dynamics in the 22nd
century.
SDEM simulations until the end of the 23rd century, with the climate module supplemented
with the Atlantic THC box model (Zickfeld et al., 2004), indicate that the BaU scenario and
the scenario with the lowest carbon tax rate considered (10 USD2000/tCO2) lead to a
shutdown of the THC in the long term, while in scenarios with stronger mitigation action
(>20 USD2000/tCO2) an initial reduction of the THC is reversed, the THC recovering in the
long term.
UoS collected all data necessary to conduct a pooled-migration model of bilateral
movements between all countries over a 10 year period with climate at origin as a push
factor and climate at destination as a pull factor. Once estimated, the migration equations
will form the basis for a new migration module in FUND.
The structure of the EXIOMOD CGE model was simplified by aggregating its sectors. We have
introduced recursive dynamic following the Monash model approach. Moreover, the effects
of climate damages on the economy have been incorporated into the model via changes in
county-specific labour productivity and sector and country specific total factor productivity
parameters. The diffusion of the new technologies are modelled. In addition, all the
necessary data have been collected and modified to extend the model data base
(EXIOBASE).
First simulation and integration of outputs: Projections were generated for a business-asusual scenario and for several mitigation scenarios assuming different global carbon tax
rates by MADIAMS-SDEM and EXIOMOD for the output comparison (as a part of the
integration task under WP6-IIASA)
2.5.3 Deviations from Annexe 1: Causes and Impact
None of the critical objectives have been compromised. MS53 was initially planned for
month 12, however, we decided to replace it with an internal modelling workshop so that
we can conclude the first draft of the modelling suit framework to be discussed by a group of
experts in MS54 meeting in month 23. The workshop was a great success. For a detailed
report, please see the COMPLEX modelling workshop report. For the reasons discussed
under Resources below, D5.1 was also a little delayed, but the delays have had no missioncritical impacts. The rest of the work should be going as planned due to the measure taken.
2.5.4 Use of Resources
According to Annexe 1, by the end of month 24 (deadline D5.3), approximately 31% of the
total person-month in WP5 should be allocated to the project. Below is a detailed figure of
the actual allocation of person-months per partner (~98% of the total resource use). The
detailed financial report with a specification of resource use will be submitted by each
partner using form C.
NIERSC, MPI-M: Resources are used in accordance with Annexe 1.
UT: In WP5 UT has 51 person-months planned (Annexe 1, p28) from which, approximately
20% has been already used. As mentioned above, by the end of month 24 (deadline D5.3),
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approximately 31% of the total person-month in WP5 should be allocated to the project. It is
less than planned because of the 3 months gap due to the change in personnel (PhD
candidate). All the remaining person-months will be used to fulfil the WP5-UT commitments
on the COMPELX project.
TNO: In WP5 TNO has 48 person-months planned (Annexe 1, p28), from which,
approximately 23% has been already allocated. As mentioned above, by the end of month 24
(deadline D5.3), approximately 31% of the total person-month in WP5 should be allocated to
the project. The remaining persons-month (8%) will be allocated to the finalisation of the
conceptual framework, development of EXIOBASE database, further development of
EXIOMOD as planned, and preparation of the report D5.3 in the next 6 months (month 24).
BC3: In WP5 BC3 has 21.50 person-months planned (Annexe 1, p28), from which, 83% has
been already allocated. Most of the BC3 contribution to WP5 was planned to be allocated in
Task 1. Therefore, the resource used with BC3 is in accordance to the plan and DoW Annexe
1.
Overall, the resources are used in WP5 is in accordance with the plan (Annexe 1).
2.5.5 The University of Sussex
1)
Professor Richard Tol, PI at Sussex, was unable to attend either of our plenary
meetings and only attended two of other meetings by Skype. His contribution to the project
has been made good by other WP6 partners. This has been a source of some inconvenience
to partners, whose workload has been increased, but has had no impact on deliverables as
specified in Annexe 1 and was not reported to the co-ordinator. When Sussex sent no
delegate to Vienna the co-ordinator asked the WP leader, Dr Saeed Moghayer, to contact
Professor Tol and explain that Sussex was now formally in default of its contractual
obligations. (Milestones are mandatory under Annexe 1). Dr Moghayer met with the coordinator again in Twente after the Vienna meeting. The process took some weeks, but in
April, Dr Moghayer confirmed that UoS participation had been minimal.
2)
A PhD student within WP5-UT team was expected to start in spring 2013 according to
Annexe 1. Initially we hired Mr. Felix Peniche, who worked on COMPLEX from April till
November 2013. However, few months after the start it became clear that his participation
in COMPLEX is impossible for two reasons: (1) the candidate wanted complete academic
freedom while it was impossible to do within a EU-funded project, which has agreed
planning, milestones and deliverables in its core; (2) his wife and a baby could not follow him
to his job location, which made him travel back to the family abroad a lot. Thus, due to a
mismatch in expectations and these family circumstances. After discussion, Mr. Peniche
voluntary withdrew from this PhD trajectory.
This fact raised several changes in the original planning. Specifically, D5.1 was a bit delayed
to accommodate the delays caused by debates about the content and unforeseen travels.
Moreover, WP5-UT team had to find a replacement for this PhD position to assure the
smooth continuation of the project. Naturally, no additional funding was asked from EU or
other partners as UT takes the financial burden of covering additional months of PhD itself.
The new PhD student – Ms Leila Niamir – has started in February 2014.
To avoid any further delays on deliverables and planned work with other COMPLEX partners
Dr Filatova (UT) (i) performed most of the work on D 5.2 herself; (ii) engaged an MSc
student, Meron B. Tariku, whose MSc thesis is focused on developing and ABM with a focus
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on the demand side of energy market and behavioural change among households leading to
reduced CO2 emissions. Some conceptual elements of an ABM as well as review of existing
ABM CEE peer-review articles is being performed within this MSc; (iii) and assured a quick
bureaucratic processing on the reopening of the position and a speedy start of the new
strong PhD candidate. Ms. Niamir had a quick start under Dr Filatova’s supervision.
Specifically, after 2 months within COMPLEX she has:


Made a presentation at TNO WP5 modelling meeting on February 17-18 2014;



Submitted an application to the Dresden summer school (July 2014) to discuss her
initial ABM design with experts in the field;



Submitted a short paper to the Social Simulation Conference (ESSA 2014)
http://www.bsc.es/essa/home-page discussing the conceptual model of a CEE ABM;



Submitted an application to the ESSA@work workshop (September 2014) to get
experts’ feedback on the design of CEE ABM and the collection of relevant data;



Work in progress: a journal paper reviewing ABMs for CEE.

2.6 Work package 6 (Model Integration)
As stated in DoW, the goal of this work package is to build and analyse the hierarchy of
models developed and applied within the COMPLEX project and beyond it, to coordinate
interaction between the project’s WPs, and to integrate models and knowledge generated in
case studies. The models developed and used by COMPLEX’s partners vary in types
(including empirical models, conceptual models, computer simulations, and data sets), in
dimensions, in levels of complexity, in disciplinary scopes, and in degrees of spatial and
temporal resolution. Operating in a highly diversified model space, we aim at deriving
knowledge integrated across the models’ types, scales, disciplinary scopes, dimensions, etc.
The WP6’s intermediate results have proved to help WP2-WP5 colleagues better assess their
achievements, their biases and causes of gaps.
Additionally we address the issue of model uncertainty, including sensitivity analysis and the
model validation problem. We look across models’ complexity levels and geographical scales
to understand the operation of complex hierarchical systems. Particularly, in collaboration
with WP5 we compare and reconcile the outputs from complex and simplified models for
social-environmental systems. We analyse how complexity can be communicated to
stakeholders and policy makers.
In what follows we describe our interim achievements across tasks.
2.6.1 Progress towards objectives and details for each task
Task 6.1 is dedicated to constructing and analysing the project model space. Information on
the models used within the COMPLEX project was collected. The models were classified
against several systemic criteria – complexity, scale, disciplinary bias, etc. This exercise
creates two impacts. First, it helps the COMPLEX project partners collaborate internally by
providing clear descriptions of the models in use, including their inputs and outputs. Second,
it provides a basis for a new type of model documentation, the need for which becomes
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more and more obvious in the contemporary science given that more and more new models
of different types are being developed.
Under Task 6.1, the WP6 team produced Deliverable D6.1 – A model repository (the main
authors: Alexey Voinov and Getachew Belete – UT). The document reviews existing
repositories, presents a ‘library’ of COMPLEX-based models (16) and provides early-stage
recommendations on model standards and model specifications. Based on D6.1, a MS68
Web portal for model distribution is currently being developed.
Task 6.2 is dedicated to integration of models/modules into meta-models. Both software
and ‘human-ware’ solutions are being explored relying heavily on participatory involvement
of model developers, users, experts and stakeholders. We explore how various modelling
paradigms can be integrated, how model-data frameworks can be optimized for purposes of
calibration, scenario analysis and decision support. This task is based on the results of Task
6.1; we will be working on it in the second half of the project’s lifetime.
Task 6.3 aims at development and application of a novel Bayesian methodology for posterior
integration (reconciliation) of independent probabilistic models describing uncertain systems
from different perspectives. The methodology rests on selection of the models’ posteriorly
compatible outcomes.
Via Task 6.3, WP6 met Milestone MS62 – WP-targeted collaboration plan 1 (WP4 and WP5).
The WP6-WP5 collaboration plan assumes joint work on application of the Bayesian
posterior integration methodology to assessment of randomized trajectories produced by
independent (simplified and detailed) models for social-environmental systems. This
research effort was originally not mentioned in DoW. The WP6 and WP5 teams came to an
agreement to extend their collaboration into the model integration area at the COMPLEX
First Plenary Meeting (Sigtuna, Sweden, October 13-15, 2012).
Via Task 6.3, WP6 met also Milestone MS63 – WP-targeted collaboration plan 2 (WP2). The
document is based on the COMPLEX research plan, the lists of COMPLEX’s Milestones and
Deliverables, outcomes from the COMPLEX First Plenary Meeting (Sigtuna, Sweden, October
13-15, 2012) and follow-up discussions between the WP6 and WP2 team members. The plan
assumes that the WP6 and WP2 teams will adapt and apply the Bayesian posterior
integration methodology to analysis of the outcomes from independent climate prediction
models in CRE research.
Task 6.4 aims at development and application of stochastic data-driven models to
assessment of system flips.
Via Task 6.4, WP6 met Milestone MS62 – WP-targeted collaboration plan 1 (WP4 and WP5)
in its part related to collaboration between WP6 and WP4. The document is based on the
COMPLEX research plan, the lists of COMPLEX’s Milestones and Deliverables, outcomes from
the COMPLEX First Plenary Meeting (Sigtuna, Sweden, October 13-15, 2012) and follow-up
discussions between the WP6 and WP4 team members. In discussions at the COMPLEX First
Plenary Meeting, the WP6 and WP3 teams agreed to extend Task 6.4 by setting up a WP6WP3 collaboration, which was not mentioned in DoW, and provided a plan for a joint WP6WP3 research effort. The two plans suggest that WP6-WP4-based and WP6-WP3-based
research will focus on design of phenomenological data-driven stochastic models employing
the idea of coarse graining; the models will be used to assess pre-cursors of structural flips in
regional dynamics; applications to a Sweden case study and a Spain case study are assumed.
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In discussions at the COMPLEX First Plenary Meeting it was decided that, from a
methodological perspective, the WP3-based research of the dynamics of land use patterns
(that may survive abrupt structural changes) would fit Task 6.4 better than issues of
synthesizing integrated knowledge and revealing feedbacks, perused in WP2-based CRE
research; a WP6-WP2 collaboration based on Task 6.4 was omitted in the WP6-WP2
collaboration plan (Milestone MS63).
Table 1 summarizes the changes in Tasks 6.3 and 6.4, documented in MS62 and MS63.

Task

Collaborations announced Current collaborations
in DoW

Documented in

6.3

WP2

WP2, WP5

MS62

6.4

WP2, WP4

WP3, WP4

MS63

Table 1: Changes in collaborative efforts under Tasks 6.3 and 6.4
Task 6.5 orchestrates efforts in integration of computational models, conceptual models and
mental/verbal/graphic stakeholder models. The task includes (i) development of a novel
methodology for ‘soft’ integration (reconciliation) of independent overlapping probabilistic
models (the methodology is presented in the WP6-WP5 and WP6-WP2 collaboration plans –
Milestones MS62, MS63), and (ii) implementation of methods for ‘hard’ integration of
complementing models/modules; in the latter aspect, the task largely relies on results from
Task 6.1 and Task 6.2, and will be implemented in the second half of the project’s lifetime.
Via Task 6.5, WP6 met Milestone MS61 – Systems analysis general collaboration strategy.
The systems analysis strategic document was written by COMPLEX’s WP6 team based on the
COMPLEX research plan, the lists of COMPLEX’s Milestones and Deliverables, and outcomes
from the COMPLEX First Plenary Meeting (Sigtuna, Sweden, October 13-15, 2012). The
document states that the project’s collaboration strategy in systems analysis aims at
synthesizing pieces of knowledge provided by particular disciplinary models; interlinking
mutually complementary models; comparing models; and assessing the reliability of
modeling results through cross-verification. The strategy includes collaborations between
the WP6 team and other WP teams, and collaborations between partner institutions within
WP6. The strategy assumes that WP2 – WP5 provide data, models and simulation results,
and WP6 uses those to characterize the key features of the complex systems under
investigation and to integrate knowledge obtained from different sources. The integration
results are discussed with the WP2 – WP5 teams, and the final conclusions are jointly
derived. The strategy assumes organization of stakeholder participatory workshops jointly
with WP7.
Task 6.6 focuses on policy instruments for moving to a low carbon economy by 2050. Here
we review state-of-the-art and connect the developed modelling tools to policy making.
Milestone MS2 – Assessment of the state of art in policy instruments etc. contributes to Task
6.6 [PREPARED BY HANS BRESSERS]
Under Task 6.6, a report on Milestone MS64 – List of mitigation indicators was prepared (the
main authors: Elena Rovenskaya, Alena Puchkova, Brian Fath – IIASA, and Dmitry Kovalevskiy
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– NIERSC). The report carried out an extensive review of existing literature on mitigation
indicators. We classified them into three groups: (a) direct physical metrics (such as
emissions and cumulative emissions, cumulative radiative forcing and albedo), (b) sourcesbased indicators (such as emissions per unit of GDP, emissions per capita, energy-related
indicators, the use of renewables, agriculture-related indicators, carbon footprints, etc.), and
(c) impact-based indicators (such as food security, water stress, human health constituting a
socio-economic impact; glacier shrinkage, annual precipitation, wind, etc., constituting an
environmental impact). A paper based on the report is currently being prepared; the paper
will be submitted to a peer-reviewed journal in the second half of the project’s lifetime.
At the special session on mitigation indicators and environmental strategies at the 2nd
Plenary Workshop (IIASA, 18-20 November, 2013) Milestone MS65 – Environmental
regulation strategies associated with Task 6.6 was intensively discussed and it was decided
that it would be moved forward to a later stage of the project until other project partners
from WPs 2-5 carry out more of their research and could contribute more to it.
Task 6.7 focuses on analysis of uncertainty and sensitivity of models within COMPLEX’s
modeling suite. Specifically we aim at understanding how a model’s complexity is related to
its ability to reveal structural changes in the dynamics – loss of equilibrium, tipping points,
emergent properties, attractors, etc. We also explore how uncertainty propagates as models
are integrated. The task will be implemented in close collaboration with WP5 in the second
half of the project lifecycle; the SDEM/MADIAMS model (NIERSC and MPG) and EXIOMOD
model (TNO) will be employed.
Task 6.8 focuses at model validation via a series of consultations and discussion sessions on
validation problems. It confronts more traditional approach being ‘goodness of fit’ used as a
validation principle by WP2 and WP5 against more non-orthodox ideas employed by WP3
and WP4 that assume qualitative shifts between past and future regimes.
2.6.2 Significant results
WP6 is scheduled to deliver its principal results in the second half of the project’s life.
2.6.3 Deviations from Annexe 1: Causes and Impact
No significant deviations.
2.6.4 Use of Resources
Broadly in line with the provisions of Annexe 1.

2.7 Work package 7 (Dissemination, Integration and Exploitation)
2.7.1 Progress towards objectives and details for each task
Tasks 7.1 and 7.2 got off to a good start at the first plenary meeting, where it was decided
that a master’s student already working as a web developer for the Agora for Biosystems
would assume responsibility for developing the COMPLEX website. In accordance with the
discussions in WP6 it was decided, if possible, to use public repositories for models and
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create a portal on our web page that would lead visitors directly to these facilities. The
project website and Facebook Pages are in place and updated regularly. At the time of
writing, work is underway to develop the web portal.
Work on Task 7.3 (Preparation, regular update and dissemination of project's
communication materials) went entirely according to plan. We have produced a factsheet
and brochure, and several press releases. Stakeholder dialogue in Sweden, Spain, the
Netherlands, Norway and Italy has been described in WPs 2 to 5 above. In addition to these,
WP7 wishes to report the following stakeholder engagement exercises and dissemination
actions:
Interaction with various stakeholders (energy producers, environment agencies, regional
authorities) through i) the review of reports D2.1 and D2.2 (6 reviewers – 3 in France, 2 in
Italy and 1 in Norway) and ii) the organisation of 5 workshops and seminars in Italy (3) and
Norway (2). Both processes helped a better mutual understanding (formal presentations of
the project, description of the operational problems met) and brought back to the project
important feedbacks such as attracting attention on energy storage and backup capacity.
A conference session (HS5.4/CL4.8/ERE1.16) was organized at EGU 2014 General Assembly
under the Water Management Operations and Control Program entitled “Hydropower and
other renewable sources of energy for a sustainable future: modelling and management
issues”; ii) communicating at specialised/general conferences (ICEM 2013, EGU 2014) ; iii)
submitting first scientific papers (2), iv) visiting research institutions (Indiana Univ., The Univ.
of Iowa)
WP3’s Scoping statements became the basis for several conference papers: BC3 Summer
School 2013, Enschede 2014 and Resilience 2014 (See the Disseminations Task Description).
The Dutch team will be in the Enschede conference this next spring, whilst the Spanish team
will travel to present the WP3 work in the Resilience 2014 congress. Scientific articles are
also been developed thanks to this first phase of work in the Environmental Modelling
Software Journal as well as in Energy Policy (still in process).
Along these first 18 months of work, the Spanish team has carried out meetings with the
whole community of stakeholders at the national level as well as internal meetings with the
COMPLEX partners in Madrid in order to fulfill the collaboration aims between WP’s. Trips to
Sweden (between WP3 and WP4) in 2013 and 2014 will also support to establish linkages of
collaboration.
The stakeholder identification and engagement has been made by Swedish team members,
Stephan Barthel (SB), Ing-Marie Gren (IMG), Hans Liljenström (HL), Cecilia Sundberg (CS), or
Uno Svedin (US), separately or together. Below, we give some examples of these activities,
as they have developed over the past 18 months.
Since the beginning of the project, CS has been working in close collaboration with Uppsala
municipality, in particular with a project on “Roadmap to a low-carbon, fossil-free Uppsala”.
Uppsala municipality, in collaboration with a wide range of local stakeholders, is developing
a roadmap to fossil free and climate neutral Uppsala, as part of a local long-term
environmental policy and strategic climate policy. This involves developing a number of
scenarios on energy and non-energy emissions, with a focus on concrete action options for
local stakeholders. The municipality has an established collaborative network on climate
issues with universities, the energy utility, real-estate companies, private enterprise and the
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civil society. In the project, SLU is modelling the scenarios in the LEAP software, and doing
further development on modelling food and bioenergy. The model has a territorial system
boundary, but shifting to, or including, consumer perspectives and life cycle perspectives is
being investigated. US and HL have also participated in a seminar (Feb 2013) at SLU with
representatives from Uppsala municipality.
In Nov 2012, US participated in a major conference for Swedish municipalities and counties
in Stockholm (at the Piperska Muren) related to sustainability and paths towards 2050 in the
climate domain , including a number of stakeholder presentations and discussion groups
involving representatives from ministries, county and municipality, as well as actors from
industry, academia and civil society.
In spring 2013 US and HL had several contacts and meetings with “Stockholm on the Move”,
a spatial planning exhibition at Färgfabriken in Stockholm, exchanging information and
collaborative plans, including the participation in a number of seminars on the planning
processes in the Stockholm County.
In Jan 2013, US participated in an international conference on the topic of multilayered
sustainability governance at the UN University, Tokyo.
In Feb 2013, HL and US participated in a seminar at the EU office in Stockholm and the
COMPLEX project was presented at that occasion.
In Mar 2013 US attended a conference at Uppsala Castle with Mälardalsrådet (all three
political sub committees had separate seminars, all attended), and with industrial gatherings
(hearings, talks and exhibition) organised by BioGas Öst and other industrial actors.
In Mar 2013, US participated in a national conference in Stockholm on national and regional
resilience issues, organized by MSB, Myndigheten för Säkerhet och Beredskap (Swedish
National Agency for Security).
In Apr 2013, HL and US participated in a workshop on climate and society, at the Sigtuna
Foundation. This was a follow-up on a debate article in Dagens Nyheter with several authors
(including HL) present.
In Jun 2013 US participated with an invited talk at the Nordic Environmental Social Science
Biannual Conference NESS in Copenhagen, and another invited talk at a joint discussion
seminar with the Västerås Municipality long term planning team in Västerås.
In Jun 2013, a post conference workshop (of the ICCN2013) at the Sigtuna Foundation was
organized by EurAgri on agriculture research with social connotations in the span between
the individual and society. HL, US and SB participated.
In Sep 2013, HL participated at an exclusive conference on Climate Adaptation at Grand
Hotel in Stockholm, with many national and local stakeholders and policy makers, including
companies, NGOs and various authorities. Many contacts were taken at this event, with
some follow-ups.
Three days in Oct 2013, HL and US attended a conference on the Intersection of Society and
Nature in Sustainability Research, organized by Uppsala University and SLU. HL gave a
presentation of the COMPLEX project.
In Oct 2013, US participated in a seminar on climate change at the Royal Swedish Academy
of Sciences, Stockholm.
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In Nov 2013, HL and US made a field trip to Eskilstuna, where we met with representatives
from Eskilstuna Municipality departments in involved in strategies for climate and energy, as
well as in long term planning. We gave PPT presentations on COMPLEX and WP4 and
engaged in informal discussions with a number of sector representatives. A field study to the
municipality waste handling facility at a wetland was included.
In Nov 2013, US participated in a conference at Södertörn Högskola organized by the
Stockholm Regional Planning Authority (RUFS2010 follow up), as well as in a special seminar
on Resilience in conjunction with the delivery of the Volvo Prize at the Royal Swedish
Academy of Sciences.
In Dec 2013 US participated in a Conference Day organized by BioGas Öst on the theme “BioGas-Tinget”. Including speeches by representatives from the Government and from the
opposition in the Parliament, representatives from industry, exhibition section etc.
In February and March 2014 US participated in three events organized by the think tank
Global Utmaing (“Global challenge”) on Swedish and EU energy and climate change issues
(including the German “Energiwende” in comparison to the Nordic countries energy policies).
In Mar 2014 US and CS participated in a conference organized by Uppsala Municipality for
celebrating their Climate Award, including an excursion day for town planning in Uppsala.
In May 2014 US will present part of the preliminary results from WP4 at the Resilience
conference in Montpellier, www.resilience2014.org. Accepted paper.
WP7 organised two plenary meetings, one in Sigtuna, Sweden and the other at Laxenburg
near Vienna and held two preliminary meetings and a very successful joint session with
ADVANCE (our sister project) at the plenary meeting in Vienna as part of task 7.8. Work on D
7.6 has so far been restricted to this report and the publications listed below. All is going in
accordance with Annexe 1. Task 7.7 (business plans and exit strategies) is not due to begin
until the final 18 months of the project.
2.7.2 Significant results
Our list of publications over the first 18 months is as follows:
Accepted or Published:






Hasselmann, K. (2013). Detecting and responding to climate change. Tellus B,
65:20088–20104.
Kovalevsky, D. V. and Hasselmann, K. (2014a). A hierarchy of out-of-equilibrium
actor-based system dynamic nonlinear economic models. Discontinuity, Nonlinearity,
and Complexity, 3 (in press).
Voinov, T. Filatova “Pricing strategies in inelastic energy markets: can we use less if
we can’t extract more?” Frontiers in Earth Science, November 2013, pp 1-15
Winder IC & Winder NP 2013: An agnostic approach to ancient landscapes:
conversations about the cultural anthropology of archaeological research. Journal of
Archaeology and Ancient History: 9. http://www.arkeologi.uu.se/Journal/no-9winder---winder/?languageId=1
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Winder NP and Winder IC 2013: The Behavioural Ecology of Project-Based Science: a
Plesionic Approach. Sigtunastiftensen Human Nature Series: Volume 1. Book: isbn
978-91-976048-0-2 http://www.sigtunastiftelsen.se/filer/Thebehaviouralecology.pdf
Winder, IC. and Winder, NP. 2014: Reticulate evolution and the human past: an
anthropological perspective. Annals of Human Biology Special Issue: the Human
Biology of the Past. In press.
Under Review / Revision:
Kovalevsky, D. V. and Hasselmann, K. (2014b). Assessing the transition to a lowcarbon economy using actor-based system-dynamic models. Proceedings of the 7th
International Congress on Environmental Modelling and Software, San Diego,
California, USA, 15-19 June 2014 (submitted).
T. Filatova, G. Polhill, S van Ewijk “Shocks in coupled socio-ecological systems: what
are they and how can we model them?” (Under revisions) Environmental Modelling
& Software
François, B., M. Borga, S. Anquetin, J.-D. Creutin, K. Engeland, A.-C. Favre, B. Hingray,
M. H. Ramos, D. Raynaud, E. Sauquet, J. Sauterlete, C. Vidal, and G. Warland, 2014:
Integrating hydropower and intermittent climate-related renewable energies: a call
for hydrology. Submitted to Hydrological Processes Today.

2.7.3 Deviations from Annexe 1: Causes and Impact
Mr Felix Peniche, initially hired in Sweden to work on the website (WP7) and later recruited
as a student to work on WP5 proved unwilling to co-operate with the terms and conditions
of the Annex. Mr Peniche spent a lot of time exploring options and struggling to understand
project discipline. These delays had knock-on impacts for our Project Dissemination Plan.
The project’s co-ordinator, and personnel from Agora, SLU and Newcastle were all involved
in this action. The finished website, though visually attractive, proved difficult to maintain
and the first draft of the Dissemination Plan made it clear that some sort of software audit
would be required.
In the event it became clear that the site was unfit for purpose. It had been implemented as
a content management system using free software that made it difficult to maintain. Mr
Peniche, who by now had applied for and won a post as doctoral student on WP5, was
relieved of his responsibilities for the website. A new website was developed at Newcastle,
at no cost to DG Research. The project’s website is now maintained by the co-ordinator and
the Project’s Operations Manager, who also maintains the project’s Facebook Page. Mr
Peniche had also accepted responsibility for maintaining a video record of the first plenary
meeting. These responsibilities have now been transferred to Stockholm University.
2.7.4 Use of Resources
Broadly consistent with Annexe 1. The deficient service provided by Mr Peniche has been
supplemented with resources from UNEW (we hired an external web developer) at no cost
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to DG Research. Website maintenance will hereafter be undertaken from Newcastle under
direct supervision from the project leader.

3. Project management during the period
3.1 Consortium management tasks and achievements
We begin with a list of tasks as set out in Annexe 1, together with a brief status report.
Task 1.1: Oversee all regulatory protocols, manage pre-existing intellectual property rights
and regulate the project as a whole.
Status: On Schedule.
Task 1.2: Convene and facilitate Steering Board and organise all 4 Plenary meetings of the
Consortium to coincide with ordinary Steering Board Meetings.
Status: On Schedule.
Task 1.3: Ensure compliance and delivery of all contractual obligations
Status: See below.
Task 1.4: Monitor and maintain best practice in the field of Social Justice and Equal
Opportunity.
Status: Our Operations Manager, Thereza Webster, convened a meeting at the IIASA plenary.
Only female members of the team attended in order to allow women a chance to discuss
issues they might be less comfortable with in a mixed group. No such issues were raised and
the group reported to the plenum, where a lively discussion developed. The preliminary
report has been presented elsewhere as a milestone. We felt it important to monitor gender
balance and to provide mentoring, particularly for early career scientists and contractors,
many of whom are women. Jasper Van Vliet and Roger Seaton of our International Advisory
Board have been particularly generous in this mentoring role, both before the Vienna
meeting and since. We are very grateful.
The discussion also highlighted the issue of English for non-native speakers as a significant
barrier to participation. We have no extra financial resources to devote to this work. Heather
Winder, a retired library and information officer who had joined the team as a volunteer to
work with OCT (Spain) volunteered to provide some assistance to other partners with
English.
Finally, we note that DG Research does not cover statutory sickness pay or parental leave.
Early career researchers, disabled people and young women are among those most likely to
need this support. In principle, large institutions can budget for these costs, while SMEs and
CSOs often struggle to do so.
Task 1.5: Provide Financial support & Guidance to Consortium
Status: A presentation on the first periodic report including financial guidance to the
Consortium has taken place during the Second Plenary meeting in Austria in November 2013.
Additionally, throughout the year the leading partner Contract Financial Management
personnel and the project operations manager have been providing specific support for
partners as required.
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Task 1.6: Ensure best practice in respect of Natural Resources Management and Sustainable
Development.
Status: only two issues have been raised. One is travel. It is ironic that research on low
carbon economy should be so dependent on air transport. Many of our WPs use Skype
meetings to reduce this dependence. We note with interest that our first project officer
attended the start-up meeting on Skype, but did so from home because the facility was not
available at his place of work. Routine Milestone meetings can often be handled this way,
but large groups and trouble-shooting meetings must be carried out face-to-face. Some
delegates at Vienna complained that the use of memory sticks to carry presentations and
briefing documents was unsustainable and recommended greater use of cloud computing.
They were of course free to work without these devices and invited to provide evidence that
cloud computing, with its use of internet infrastructure, had a smaller carbon footprint than
a memory stick.
Task 1.7: Provide a contact point for Stakeholder Engagement, particularly the maintenance
of stakeholder interaction records, accommodation, travel and support for stakeholder
meetings.
Status: On Schedule.
Additional Task (not in Annexe 1). Discussions with our first project officer at start-up gave
us to understand that DG Research would be pleased if we could provide guidance
addressed to students and early career researchers hoping to develop careers in the ERA. Of
course there were no resources to do this, but we received strong encouragement from
both project officers and decided to see whether some external synergy could be achieved.
Isabelle Winder, an early career researcher working on comparative anatomy and landscape
dynamics among early hominis and related primates at York university, has a detailed
understanding of the training materials developed by Nick Winder over the last 30 years. She
has been teaching these methods as part of a research-skills module and was awarded two
Vice Chancellor’s Awards for teaching excellence.
Isabelle and Nick designed and wrote a book (print and e-book versions) that was typeset
and published by the Sigtuna Foundation as the first volume in its series: Human Nature. The
e-book is available as a free download (see below) and has been used in Nick’s dissemination
actions and described by Isabelle in an invited seminar and a conference keynote. This
collaboration has also produced two papers in peer-reviewed journals, with a third in
advanced draft.
3.1.1 Problems and Solutions
Our management plan works on a system of ‘boundary conditions’. Boundary conditions are
a little like parking sensors on a car, they should sound before things go badly wrong. As long
as deliverables and milestones, our main boundary indicators, occur as scheduled, WP and
task leaders are left to manage the WP or task as they see fit. This section will deal solely
with circumstances where a boundary condition was tripped and top-down intervention was
required.
1)
The website and dissemination strategy were delayed. Mr Felix Peniche, hired as a
web developer in Sweden and later as a doctoral student in CSTM has proven to be a rich
source of managerial challenges. A great deal of time was spent trying to negotiate
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compliance with Annexe 1 and even more managing his exit strategy. His detrimental impact
on WP7 and WP5 has been managed very effectively and I would like to express my
gratitude to CSTM, the Sigtuna Foundation and the COMPLEX Operations Manager for their
patience and professionalism. The cost of his exit strategy and the cost of building a
replacement website have not been passed on to DG Research, but were carried by
partners. The delays have been substantial, but no mission-critical effects have been felt.
2)
The absence of Sussex from our meetings had been a low-level source of
managerial concern ever since the start-up meeting. When Sussex failed to attend the
second plenum, project boundary conditions were compromised and the co-ordinator raised
the issue formally at the AGM in Vienna. The leader of WP5 explained that they had made
the deficiency good internally and undertook to make contact with Professor Tol, the Sussex
PI, again. We learned from this contact that a Phd student had been appointed some months
earlier and that Professor Tol had devoted some time (about a month) to the project.
The COMPLEX co-ordinator contacted Sussex University directly to alert them to the
likelihood that a Compliance Notice would be delivered in accordance with the Consortium
Agreement. Sussex University was unaware of the mismatch between contract and delivery
and have assured us of their commitment to the project and of Professor Tol’s goodwill.
They have offered to negotiate a change of personnel and guaranteed compliance in the
future. Again, no mission-critical effects have been felt and the problem has been contained,
but more work is required to resolve it satisfactorily.
3)
SU’s effort and part of the work undertaken by SLU has been hampered by costing
errors. Some deliverables have been slightly delayed and others have required revision.
Again, project boundary conditions were activated and the co-ordinator took an active
interest in developments in Sweden. Both Stockholm and SLU have a strong, on-going
commitment to the project and have placed additional resources at our disposal at no cost.
Cecilia Sundberg has joined the team to work on Uppsala, for example, and Stockholm will
provide additional modelling support. However, the distinction of stakeholder engagement
exercises from dissemination actions has proven difficult to maintain, partly because expert
personnel had not been hired or recruited ‘in-house’.
The empirical work we had planned to identify and engage with stakeholders has not been
as strong as was originally planned. Specifically, we have less contact with commercial
stakeholders than had been expected. Happily, the WP4 team is already embedded in the
policy community and a number of citizen initiatives. It is already directing its attention to
well-focussed problems in transport policy, energy and land-use. Colleagues from Spain and
the Netherlands are working closely with WP4 to enhance value and achieve economies of
scale. The Sigtuna Foundation has been generous in its provision of additional support and
investment. Alf Linderman and Roger Seaton, two of our external advisors, have generously
invested their own time gratis. Model development has started a little later than we would
have liked, but all our mission-critical deliverables are in place.
4)
The WP reports suggest that resources are being used in broad accordance with
Annexe 1 and most of our partners have submitted Forms C that support this – they have
spent about 1/3 of the allocated budget and we are now about 38% of the way through.
When allowance is made for uncertainties due to recruitment delays and start-up
investment, most partners are very close to the estimated resource budgets in Annexe 1.
However there are some notable exceptions.
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UoS has spent about 30k € in a period when a spend of 53k € would have been
expected after 18 months.
SU has spent about 34k € when a spend of 100k would be nearer the level expected
at 18 months
SLU have spent 91k €, when I would have expected a spend of about 200k
TNO have spent 128k €, when 265k € sounds closer to the mark.

All these partners have been working on work packages that report they are using resources
in accordance with Annexe 1 or, in the case of WP4, are chronically under-resourced. There
is a clear mismatch between the WP reports and Forms C that suggests some partners are
not managing resources in accordance with Annexe 1. If these trends were maintained, the
COMPLEX project would be facing a substantial underspend – more than 600k € over the
project’s lifetime, or 11%.
These discrepancies require explanation. The situation with Sussex is straightforward. The
team has not been integrated fully into the consortium. This will be rectified in the second
reporting period. Stockholm and SLU, having failed to budget enough to recruit new
personnel, were slow to explore other options and did not commit resources to synergy
between research teams and personnel already in-house early enough. They have now
explored these options and negotiated a plausible fall-back plan. Conversations with Dr
Saeed Moghayer of TNO indicate that the number of person-months is scheduled to increase
in the second period and that the personnel budget is substantially correct. However, for
operational reasons, TNO seems likely to request a substantially smaller contribution from
the EU and the balance, currently projected at 100 k€, may be available for vire.
Proposed Solutions
It is clear that COMPLEX must tighten its accounting disciplines to ensure that the current
underspend is managed effectively. In the next reporting period, these four partners will be
required to prepare interim reports on the use of resources to date. An updated Form C and
a page of text submitted every 6 months will be sufficient. Each tranche of money will be
withheld until the updated Form C has been received and scrutinised by the management
team in Newcastle. Small discrepancies between budget and actual expenditure will be
ignored, especially if money is held in reserve for activities scheduled in Annexe 1 and the
deviation is justified in the accompanying text, but henceforth these partners will operate on
a ‘use it or lose it’ basis. If the money isn’t being used, budgets will be cut.
When the budgets are being set for the second reporting period, each of these 4 partners
will see a reduction of budget that eliminates their underspend over the first 18 months. SLU
will lose 110k €, TNO will lose 135k €, SU will lose 70k € and Sussex will lose 20k €. The
intention is not to punish partners, but to generate a contingency pot of 335k that will be
used to vire money between them. Each of these 4 partners, together with the Sigtuna
Foundation, which has been subsidising mission-critical activities in WP4, will be invited to
bid for a share of that money. To win a share, they will need to demonstrate:
1)
2)

that mission-critical tasks would be compromised without those resources, OR
that strategic investment in the tasks and activities they propose will materially
enhance project impact.
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The result will be an internal ‘call’ that will vire budgeted resources between partners and
tasks. One representative from each partner institution and supplementary members of the
steering board will be consulted about resource allocation. The negotiations can probably be
resolved using skype and e-mail.
I will expect Sigtuna, for example, to bid for resources to hire Roger Seaton on a day rate to
work on transport and stakeholder engagement. The pot will also allow SLU and SU will bid
for funds to resource WP4 properly. I also propose to use a small sum (1-2k €) to maintain
our website, responsibility for which has shifted from Sigtuna to Newcastle. I am grateful to
my Operations Manager, Thereza Webster, for taking this on, along with many other tasks.
In addition to these financial measures, I propose that Professor Uno Svedin, who leads the
Stockholm team, focus most of his future attention on WP7 (dissemination, which is a
particular interest and area of expertise) I thank him for taking on responsibility for the
film, among other key tasks. Professor Sebastiaan Meijer will be SU’s anchorman on WP4
from the beginning of the next reporting period, thereby separating RTD and stakeholder
engagement from dissemination actions at SU. Dr Mohsen Bashang (SLU) may be able join
the team to strengthen the empirical dimension of the work if funding is obtained from the
contingency pot. I will make myself available to work more closely with the WP4 team over
the next reporting period.
I also suggest that the University of Sussex be invited to put an empirical scientist onto the
project as PI and work beyond the confines of WP5. The university of Sussex is strongly
committed to the success of the project and has recruited an able graduate student to work
on demography, climate and FUND. I intend that UoS shall remain involved in the project
and be properly funded for its work, drawing on the contingency pot if needed. I have
already discussed the possibility of appointing an econometrician who will work closely with
WP5 and may take an interest in the work undertaken by WP4 and possibly WP3.
These managerial adjustments will ensure that our current underspend is redirected within
the project in a way that maximises impact and ensures continued compliance with the
terms and conditions of Annexe 1.
3.1.2 Changes in the consortium
Dr K. Engeland, member of the key staff of Partner 7 – SINTEF – ENERGI AS, left the Company
and was replaced by Dr J. Sauterlete without introducing difficulties in the Norwegian case
study. This change has had no impact on Annexe 1.
3.1.3 Project meetings, dates and venues
Many of our key project meetings are scheduled Milestones:

Milestone name
1 First Plenary Meeting

WP

Delivery
Lead
Achieved
date from
beneficiary
Yes/No
Annex I
1 AGORA

01/12/2012 Yes
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41 WP4 start-up meeting
61 System analysis
general collaboration
strategy
62 Wp-targeted
collaboration plan 1
63 EP-targeted
collaboration plan 2
64 List of Mitigation
Indicators
23 Stakeholder workshop
2 Assessment of the
state of art in policy
instruments
51 WP5 start up meeting
52 Interaction workshop
11 Consortium agreement
3 PLUS4-CPM model
design
4 Second Plenary
Meeting
5 Internal project
workshop and revised
model design
53 Consultation with the
expert group (EU
policy -makers)
42 Focus group on social
aspects

4 SLU
6 IIASA

01/12/2012 Yes
01/12/2012 Yes

6 IIASA

01/12/2012 Yes

6 IIASA

01/12/2012 Yes

6 IIASA

01/04/2013 Yes

2 PADOVA
2 TWENTE

01/10/2014 Yes
01/05/2013 Yes

5
7
1
6

01/02/2013
01/01/2013
01/10/2013
01/09/2013

TNO
TNO
UNEW
OCT

Yes
Yes
Yes
Yes

1 UNEW

01/12/2013 Yes

5 OCT

01/01/2014 Yes

5 TNO

01/09/2013 Yes

4 AGORA

01/02/2013 Yes

3.1.4 Project planning and status
Our Managerial Strategy is working. It is correctly identifying situations where the project is
at risk of deviating from Annexe 1 and transferring control from task or WP leaders to the
co-ordinator and, through him, to the Steering Board. These boundary challenging events
trigger a flip from bottom-up, responsive managerial action to top-down regulation. Some
individual scientists have found the experience uncomfortable, but the effect of this
managerial firmness for the consortium as a whole has been that the project stayed on-track
and operated within resource budgets in all but four partner institutions. The apparent
surplus these partners have generated will be pooled and vired in a way that ensures
delivery in accordance with Annexe 1 and maximises impact. We enter the second reporting
period in good shape, delivering in a timely, lawful, efficient manner.
The great challenge for the second reporting period will be integration, both the technical
integration of simulation models and databases and the conceptual integration of diverse
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mindsets and stakeholder perspectives. The managerial team is looking forward to this with
great interest and enthusiasm.
3.1.5 Impact of possible deviations from plan
None that would affect compliance with Annexe 1.
3.1.6 Changes to the legal status of any of the beneficiaries
There is a potential change of legal status with respect to the acquisition of the small and
medium enterprise (SME) registration status at the national Spanish level to allow for the
OCT's future business development in the field of research. OCT’s financial model has
changed due to difficulties reporting total costs. This change has had no impact on Annexe 1.
3.1.7 Development of the Project website
The project website is up and running and under continuous maintenance. Our FB page is wellmaintained and we have good links with other projects and partner institutions.
The original plan for this work required us to develop our own web portal. However, DG
Research specifically asked us to integrate with our sister-project, ADVANCE, and this, coupled
with feedback from partners and external stakeholders, has led us to favour pre-existing
repositories and create a portal that links visitors seamlessly to those repositories. This facility
has now been implemented in outline and will be populated with models over the coming
months:
http://www.complex.ac.uk/models/index.htm
This strategy will enhance project legacy by keeping models in the public domain long after the
COMPLEX project comes to an end.
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