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Executive summary
The main objective of COMPLEX WP 5 is the development of a system of integrated ClimateEnergy-Economic (CEE) models with the emphasis on utilizing the regime-shifts of economicecological systems, modeling non-linear processes of diffusion and pervasive technical
change and its implication, and representation of economic sectors with a significant
potential for mitigation and resource efficiency. The main modelling blocks of the CEE
system of models are Integrated Assessment models (IAMs), Computational General
Equilibrium (CGE) models, System Dynamics (SD) and Agent-Based models (ABMs). Although
each of these models have key advantages in a particular domain they may miss some
crucial feedbacks or elements that are likely to cause non-marginal changes in CEE systems.
In the previous reports, D5.3, we presented a framework for an integrated approach which
combines the strengths of these models by utilizing the state-of-the-art in climate,
economics, energy technology, and individual behavioral change literature as well as in
modeling techniques including computational and integrated modeling.
The modelling work will be further embedded in a scenario framework based on The Shared
Socioeconomic Pathways (SSPs) (cf. Kriegler et. al. , 2014) to facilitate the integrated analysis
of future climate impacts and mitigation. The strength of CEE system of models is that it can
offer a comprehensive analysis of climate mitigation policy options with a detailed
geographical, economic and environmental differentiation. It has a high degree of
endogeneity that allows mentioning all indirect effects and the feedback of the climate ,
energy, social, and economics systems.
The modelling blocks of the COMPLEX CEE system of models are:
1. EXIOMOD is a CGE model and is particularly well suited to evaluate the impact of
policies related to climate change and resource efficiency at the macroeconomic,
sector and household levels. Environmental extensions of EXIMIOD allows for
measuring the impact of various economic activities on emissions and water, land
and resource use.The global coverage including trade flows allows for analyzing the
impact of various economic activities on the environmental indicators in other
countries. This feature is particularly convenient to estimate footprints per
country.The modular approachof the new version of EXIOMOD allows for separating
direct and indirect effects, and in particular rebound effects.
2. ABM energy market: models economic systems as an adaptive complex system of
many interacting heterogeneous agents. Agents can represent real stakeholders,
such as households, firms, farmers, various governmental institutions. While
economic models described above are best suited to track the macro-costs of
mitigation policies, direct and indirect effects of policies across multiple markets, key
economic sectors, and countries, they exhibit certain limitations.
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3. FUND (the Climate Framework for Uncertainty, Negotiation and Distribution) is an
integrated assessment model linking projections of global populations, economic
activity and emissions to a simple carbon cycle and climate model, and to a model
predicting and monetizing welfare impacts caused by climate change.
4. GCAM is a dynamic-recursive model with technology-rich representations of the
economy, energy sector, land use and water linked to a climate model that can be
used to explore climate change mitigation policies including carbon taxes, carbon
trading, regulations and accelerated deployment of energy technology. Main output
includes projections of future energy supply and demand and the resulting
greenhouse gas emissions, radiative forcing and climate effects of 16 greenhouse
gases.
5. MADIAMS is a system dynamics model that goes beyond the general equilibrium
paradigm by explicitly taking into account the imbalances of supply and demand. The
evolution of the economy is governed by the strategies of a few key economic actors
(firms, households, investors, banks, governments, etc.), all of which strive to reach
independent, often conflicting, goals.
Each of these models require a database. In this report, the model database of these
modelling blocks and their developments are presented. This includes a detailed description
of the CGE EXIOMOD and energy market ABM family. The database of the computable
general equilibrium (CGE) model EXIOMOD is organized and displayed as a Social
Accounting Matrix (SAM), which is a framework that provides a visual display of the
transactions as a circular flow of national income and spending. The report present the
construction of the SAM as well as the environmental, energy, resource, and waste
extensions. The energy market family of ABMs uses some macro and meso level economic,
energy, and environmental data but majority of the rules specifications will be based on the
micro level data coming from a survey study. The survey is used to elicit individual level
attributes and decisions stages in the 3 case study regions in EU (Spain, Netherlands and
Sweden). The other three models have repetitively smaller and less detailed database/ data
sources which are briefly described and depicted in the form of summary tables.
The report is structured as follows. Each of the chapters represents one of the above
mentioned building blocks of the Complex CEE system of models. Each chapter starts with a
brief description of the latest version of the models. This is then followed by a detailed
description of the model database and its development. In Annex 1, the main data sources
which are used in the construction of the model databases are presented.

1. EXIOMOD
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1.1. An overview of the model
EXIOMOD is a Computable General Equilibrium Model (CGEM). It therefore takes into
account the interaction and feedbacks between supply and demand as schematized in Figure
1.1. Demand (consumption, investment, exports) defines supply (domestic production and
imports). Supply defines in return demand through the incomes generated by the
production factors (labor, capital, energy, material, land, etc.). In this research, we use a
standard Walrasian closure to guaranty the equality between supply and demand: prices and
quantities are perfectly flexible and adjust within each time period to clear every market.

Figure 1.1: Architecture of a CGEM

EXIOMOD can extend the standard Input-Output (IO) analysis in two main directions: (1) to
CGEM analysis, and (2) to specific topics such as environmental impacts, energy, or
transports. Whereas EXIOMOD 1.0 was a standard CGEM with a Walrasian closure,
EXIOMOD 2.0 is based on a modular approach specifically designed to conduct both IO
6

analysis and CGEM simulation. With this modular approach and depending on the subject
under investigation, the modeler can easily change the regional and sectorial segmentation
as well as the level of complexity regarding the specification of the model by switching on or
off specific blocks. In this study, we have switched on blocks that allow substitution between
energy and capital-labour as well as differentiated household consumption patterns over
time. The rest of the model is kept in its basic form to simplify the interpretation of the
results.

The main objective of this modular approach is to overcome several criticisms formulated to
standard CGEMs (e.g. see Grassini, 2007; André et al., 2010 for an overview of most common
CGEM criticisms). In particular, an important issue for the analyses of results obtained with a
multi-sector and/or multi-region CGEM is the abundance of linkages and effects which are
difficult to separate from one to another. Because of the general equilibrium framework the
direction of causalities is by definition non identifiable. Moreover, the results heavily depend
on many assumptions such as the level of elasticity, closing rule, underlying data for the
sector disaggregation. To some extent, CGEMs have become too complex to answer specific
questions which are paradoxically embedded in them. Typically, whereas CGEMs use IO
database, the complexity of their production and consumption structure makes it difficult to
isolate IO from CGE effects.
On the contrary, EXIOMOD can distinguish different key effects embodied in CGEM which
can greatly help the interpretation of the results. In particular, it can separate volume and
price effects. The volume effects are directly derived from the IO analysis whereas price
effects come from the general equilibrium framework. Moreover, EXIOMOD can isolate
direct and indirect volume effects by distinguishing different type of multipliers (multipliers
of intermediaries, of investments and of consumption). In this study, we use the IO analysis
to derive raw material consumption indicator (see box in Section Error! Reference source
not found.) while the full CGE model is used for estimating the economic and environmental
effects of the different scenarios.

The current version of EXIOMOD uses the detailed Multi-regional Environmentally Extended
Supply and Use (SU) / Input Output (IO) database EXIOBASE (www.exiobase.eu, Tukker et al.,
2009). This database has been developed by harmonizing and increasing the sectorial
disaggregation of national SU and IO tables for a large number of countries, estimating
emissions and resource extractions by industry, trade linking countries per type of
7

commodities. Moreover, it includes a physical (in addition to the monetary) representation
for each material and resource use per sector and country. Using the full potential of this
database, EXIOMOD can divide the global economy into 43 countries and five Rest of World
regions, and into 163 industry sectors per region. The model includes a representation of 29
types GHG and non-GHG emissions, different types of waste, land use and use of material
resources (80 types). Table 1 summarizes the key elements of the model.

Table 1: Key elements of the EXIOMOD

N

Element of
EXIOMOD

Dimension

Main outputs

1

Households

Five income quintiles

Consumption of goods and services,
expenditures, incomes and savings

2

Firms

Grouped into 164 types
of sectors

Outputs, value added, use of factors of
production and intermediate inputs, investments
and capital stock

3

Governments

Federal governments

Governmental revenues and expenditures by
type including main taxes and subsidies, social
transfers to households, unemployment benefits

4

Markets for
factors of
production

Three education levels,
gender, 28 occupation
types, 171 types of
natural resources
including land, water,
materials, biomass and
energy

Wages, unemployment levels, natural resource
rents, return to capital, supply of and demand for
factors of production

5

Markets for
goods and
services

200 types of goods and
services

Prices of goods and services, supply of and
demand for goods and services

6

International
trade

44 countries and five
Rest-of-the-World
regions, 200 types of
goods and services

Trade flows of goods and services between the
countries, use of international transport services

7

Savings and
investments

National investment
bank

Total savings, depreciation, new investments and
change in sector-specific capital stock

8

Use of materials

80 types of physical
materials

Use of materials by each of 129 production
sectors and their extraction

9

Generation of
emissions

29 types of GHG and
non-GHG emissions

Emissions associated with energy use, emissions
associated with households’ consumption and
emissions associated with general production
process

10

Waste and

Various types of waste
treatment and recycling

Representation of waste treatment and recycling
8

recycling

by type of material

sectors as a part of the economy
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1.2. EXIOMOD database: EXIOBASE
EXIOBASE (Exiopol database) is a database of detailed global multiregional environmentally
extended Supply and Use tables (MR EE SUTs) and input-output tables (IOTs). It was
originally developed by TNO, Norwegian University of Science and Technology, the Institute
of Environmental Sciences, Groningen University, SERI, Wuppertal Institute, Gesellschaft für
wirtschaftliche Strukturforschung and the Institute for Prospective Technological Studies in
the EU projects EXIOPOL (A New Environmental Accounting Framework Using Externality
Data and Input-Output Tools for Policy Analysis) and CREEA (Compiling and Refining of
Economic and Environmental Accounts). The second version of the database, EXIOBASE2,
uses 2007 as its base year and covers 43 countries, 163 industry sectors, 200 product
categories by country, 80 resources and 40 emissions (Wood et al., 2015).
A Supply-Use table (SUT) is an accounting framework that describes the supply and use of
goods and services in a country (Eurostat, 2008). An SUT consists of two coherent tables, the
Supply table and the Use table, unified through a common Supply-Use framework. Whereas
the supply table of a Supply-Use framework reports on imported and domestic supplies by
product and supplier type, the use table reports on their use in terms of intermediate
consumption, final use and exports by industry (Eurostat, 2008; Wood et al., 2013).
EXIOBASE attempts to unite the SUTs of 43 countries into a single database, including data
from EU27, Australia, Brazil, Canada, China, India, Indonesia, Japan, Mexico, Norway, Russia,
South Korea, South Africa, Switzerland, Taiwan, Turkey, United States of America, and 5 rest
of the world regions (Wood et al., 2015).
The resulting single country SUTs are extended in EXIOBASE with data on primary resources
(energy, land, materials and water) and outputs of waste and emissions (to water and air) to
form so-called Environmentally Extended SUTs (EE SUTs). According to Tukker et al. (2013)
the integration of environmental and economic accounts “[…] is in principle the most
coherent system to analyse how the environmental impacts of consumption relate to
environmental impacts of production and vice versa” (Tukker et al., 2013, p. 52) and offers
significant advantages over the segregated use of individual SUT and environmental tables.
Yet the level of realism provided by mere single country EE SUTs is still limited. Tukker et al.
(2013) and Tukker and Dietzenbacher (2013) identify three shortcomings of single country EE
SUTs, namely (i) neglecting trade links between countries, and consequently, the
environmental and socio-economic impacts originating from international trade; (ii) a
mismatch between the level of differentiation typically incorporated by single country SUTs
and those required for global environmental impact assessments, thereby limiting the
analyses of impact intensities related to different sub-sectors (e.g. agriculture, mining,
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transport, etc.); and (iii) the insufficiency or incapability to deduce certain global
relationships from single country EE SUTs, including ecological footprints, external costs or
material flow indicators.
EXIOBASE attempts to overcome these issues by unifying and harmonising the single country
EE SUTs into a multi-region EE SUT (MR EE SUT). This is accomplished by linking the 43
national EE SUTs via international trade. More specifically, linking occurs through a semisurvey method (Bouwmeester, 2011) using various auxiliary data sets on trade (see Tukker
et al., 2013 and Wood et al., 2015, for an extensive description). The resulting MR EE SUT
comprises data on many different levels of aggregation, from mesoeconomic industry data
to data on a global scale (see Figure 1 for an illustration of the EXIOBASE MR EE SUT). The
MR EE SUT in EXIOBASE represents 95% of the global GDP (Tukker et al., 2014).

Figure 1.2: Illustration of an EXIOBASE Multi-region environmentally extended Supply-Use table. Adapted from www.exiobase.eu,
accessed 29/09/2015.

An accounting framework related to an SUT for describing the economy of a country is an
Input-Output Table (IOT). An IOT is a transformation of an SUT, hence an IOT and SUT share
a one-to-one relationship. While an SUT is regarded as an accounting framework which
primary aim is to provide consistent insights into a country’s statistics, the primary purpose
of an IOT is to provide an analytical framework (Eurostat, 2008). The derivation of an IOT
from an SUT is an analytical process achieved by assuming particular relations between the
11

inputs and outputs (technologic and sales structure assumptions; see Eurostat, 2008, for
details). One of the most important analytical features of an IOT is the ability to derive
multipliers, which can be used to assess the implications of a change in production for each
sector of the economy on the final demand of a particular sector’s output, and vice versa
(e.g. Miller and Blair, 2009). IOTs also commonly form the basis for computable general
equilibrium (CGE) models (Tukker et al., 2013).

Figure 1.3: A summary of the transformations and outputs in EXIOBASE. Adapted from “Exiopol – Development and Illustrative Analyses
of a Detailed Global MR EE SUT/IOT” by Tukker et al., 2013, p. 61.

Similar to the development of an MR EE SUT, applying an SUT to IOT transformation in
EXIOBASE leads to a Multi-region Environmentally Extended IOT (MR EE IOT; see Figure 2).
EXIOBASE is capable of producing the most prevailing IOT variants, including product by
product IOTs (based on either product technology or industry technology assumptions) and
industry by industry IOTs (based on either fixed industry sales or fixed sales assumptions; see
Tukker et al., 2013). The resulting MR EE IOT features a hands-on analytical data set that can
be used for all sorts of analyses, for example the impact assessments of water consumption,
domestic extraction, acidification, and related environmental resources (Tukker et al., 2013),
multi-regional footprint analysis (Wood et al., 2015), or making country factsheets on
environmental footprints related to GDP (Tukker et al., 2014). The MR EE IOT embedded in
EXIOBASE is illustrated in Figure 3.
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Figure 1.4: Illustration of an EXIOBASE multi-region environmentally extended input-output table. Adapted from www.exiobase.eu,
accessed 30/09/2015.

National accounts are also integrated into EXIOBASE. EXIOMOD, being a CGE model, requires
a fully balanced Social Accounting Matrix (SAM) as its core database. In the supply and use
system receipts and payments are balanced for product and activities accounts, but it is not
clear how incomes of final consumers (household, government and investment agent) are
formed and how this incomes correspond to the expenditures of these final consumers. A
Social Accounting Matrix is constructed by supplementing the information from supply and
use system with data from National Accounts in order to achieve balance on all the markets.
This process is done in three steps. Firstly, factor earnings and taxes from value added block
are assigned as incomes to specific types of final consumers: wages and profit go to
households, taxes to the government and depreciation to the investment agent. Secondly,
income transfers between final consumers are recorded. The data on income transfers come
from National Accounts, specifically the following transactions: income and wealth tax, social
13

contributions, social benefits and net savings. And lastly, residual unbalances in the accounts
of final consumers are corrected via international transfers.

Table 2: Summary EXIOMOD Databases
Name of database: EXIOBASE 2
Source/owner: TNO
Short description
-

What
EXIOBASE is an Environmentally Extended Multi-Region Supply and Use / Input Output (EE
SUT/IOT) database. This database consists of supply-use and input-output tables, which capture
the economy in transactions between different actors such as households, sectors and
government.

-

Who
This database was developed in the FP7 projects EXIOPOL and CREEA. In a current FP7 project
called DESIRE, time series are being developed.

-

How
In these projects a large number of SUTs were harmonized and detailed, emissions and resource
extractions were estimated, and the national SUTs were linked to each other with trade flows.

-

What for
The international input-output table can be used for the analysis of the environmental impacts
associated with the final consumption of product groups, for instance the estimation of footprints.

-

Dimensions
The tables are provided both in monetary values as well as physical values for various
environmental indicators. Also the database has global coverage and a very detailed sector
classification.

Variables covered
-

Demographic indicators: –

-

Economic indicators: supply and demand of 163 sectors (EUR), households (EUR), government
(EUR), investments (EUR) and trade partners (EUR).

-

Energy indicators: –

-

Environmental indicators: resources (kt), land use (km2), water use (Mm3) and emissions (kg)

-

Lifestyle indicators: –

-

Technologic indicators: –

Coverage
-

Geographical coverage: 43 individual countries: EU27, AU, BR, CA, CH, CN, ID, IN, JP, KR, MX,
NO, RU, TR, TW, US, ZA; and 5 rest of the world regions.

-

Time span covered: 2007 (annual)

Access/usage rights: Restricted
Information available on: www.exiobase.eu

2. Agent Based Models
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2.1. An overview of agent-based modeling efforts
Two basic agent-based models (ABMs) are being developed: ABM1 is a regional agent-based
market model (NUTS2 region) and ABM2 is a smaller-scale test version at the level of a
municipality. The initial base model of ABM1 was presented and published as a peer-review
paper (Niamir and Filatova, 2015b).
ABM1: Current version of the agent-based model presents an application of the retail
electricity market ABM to the Navarre region of Spain. The demand and supply sides of
energy (electricity) market are simulated using NetLogo with GIS and R extensions. We
explore the dynamics of market shares of low-carbon electricity in the scenario where a
household’s choice on the type of electricity (grey or green) is driven exclusively by
preferences vs. when market-clearing mechanisms is explicitly modeled. We also contrast
the results for a population of household with homogeneous vs. heterogeneous preferences
and awareness of climate change as well as incomes (Niamir and Filatova, 2015a).

Table 3: Key elements of ABM1
N

Element of ABEM

Dimension

Main outputs

1

Household’s economic
characteristic

Generated based on five
income quintiles

Energy consumption (electricity and gas),
incomes and savings

2

Household’s sociodemographic
characteristic

Based on size of
households (5 categories)

Households size, average age,
education, language, awareness of
environment and climate

3

Dwelling
characteristics

Based on size of dwelling

Dwelling size, age, region, energy label

4

Energy suppliers

Electricity and gas
suppliers

Energy production, share of low-carbonenergy vs. fossil fuels, profits and
investments

5

Market for energy
prices

Energy prices (low-carbon
and fossil fuels)

Demand and supply of energy, energy
prices

6

Market for goods and
services

Share of energy vs. other
goods and services

Share of energy in households budget

7

CO2 emissions

Households foot prints

Emissions associated with energy use,
emissions associated with households’
consumption

Federal governments

Governmental revenues and
expenditures by type including main
taxes and subsidies, social transfers to
households, unemployment benefits

9

Government
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ABM2: looks exclusively at the demand side and operates at a smaller geographical scale (a
city level). ABM2 is applied to a Dutch municipality of Dalfsen, which is one of the pioneering
green municipalities in the Netherlands. At the micro level ABM2 looks at households
decisions to install PVs, insulate or continue business as usual. At the macro level it looks at
the aggregate energy saved due to individual measures (in m3 and kw saved) as well as the
amount of CO2 saved, diffusion rate of various types of insulation and solar panel, and
financial costs for households and eventually the government in case there are subsidies
provided. ABM2 is spatially explicit (GIS maps are uploaded and urban areas are denoted) so
that spatial neighborhood effects of diffusion can also be traced.
Table 4: Key elements of ABM2
N

Element of ABM

Dimension

Main outputs

1

Households
income

The various income
categories are defined based
on the CBS data

A population of households with
heterogeneous incomes representing the
properties of the actual population

2

Households
utility

Consisting of 4 dimensions:
economic, environmental
concerns, social influence and
comfort

Overall utility an individual receives by
pursuing an action

3

Weights

Weights that a household
places on the 4 dimensions

Represent priorities people assign to various
dimensions

4

Social network

Social ties between
households

A set of ties represent a network where
opinions about energy efficient measures
can be exchanged

5

Energy and CO2

Energy and CO2 savings

Cumulative electricity and gas and
corresponding CO2 saved due to behavioral
change

6

Total costs

Monetary investments on
households and government
levels

Costs in euros

7

Diffusion rate

Rate of diffusion of a
particular energy saving
measure

S-curve presenting the trend in the
municipality
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2.2. ABM Economic, Energy, and Environmental Database
ABM1 uses some macro level data but majority of the rules specifications will be based on
the micro level data coming from a survey. The macro level data that is used in ABM is
available from the EU statistical databases, i.e. data on energy use and incomes. We also use
data from several regional/governmental reports and databases. In our first case study
(Navarra, Spain) our partner BC3 provided the data based on Household Budget Survey.
Currently we are designing a survey to elicit individual level attributes and decisions stages in
the 3 case study regions in EU (Spain, Netherlands and Sweden).
Table 5: Summary ABM1 Databases: survey data to be collected end 2015-beginning 2016
Name of database:
Source/owner:
Short description
What
ABEM-DB stands for Agent-based Energy Market database. This database consists of empirical
data of behavioral change of households in transition to low-carbon economy, which captures
households’ socio-demographic characteristic, their dwelling characteristics, energy consumption
and usage patterns, households social networks and interactions, and their actions.
-

Who
This database is developing as survey research for “Agent-based Model” of EU FP7 COMPLEX
project and PhD trajectory of Leila Niamir.

-

How
This database is based on empirical data which comes through the survey in 3 different case
studies in EU countries.

-

What for
The input-output of this database can be used for the ABEM simulation and the analysis of the
social networks and policies impacts associated with the energy consumption of households, their
characteristics, awareness and usage patterns.

-

Dimensions
The tables provide the different behavioral change of households, their energy consumption and
eco-friendly decisions.

Variables covered
-

Demographic indicators: Household’s size, education, gender, age, career, language, religious

-

Economic indicators: Household’s total income, savings and investments

-

Energy indicators: Household’s energy (electricity and gas) consumption

-

Environmental indicators: environmental awareness

-

Lifestyle indicators: energy usage patterns, investment on appliances

-

Technologic indicators: different green energies (solar, wind, biomass, …)

Coverage
-

Geographical coverage: 3 individual regions (NUTS2) in EU: Navarra-Spain (ES22), OverijsselThe Netherlands (NL21), Stockholm-Sweden (SE11).

-

Time span covered: end of 2015-beginning 2016 (annual)

Access/usage rights: Restricted
17

Information available on: -

For the ABM2 we collected the data for the case-study region including (1) the GIS map of
the municipality of Dalfsen with specific neighborhoods (wijken) and districts (buurten) used
to locate individual houses on the map; (2) household database with the characteristics such
as house age, size and type as well as average household income in the zip ode area.
Household agents are differentiated by the type, size and age of a house they own and their
income; (3) data on socio economic groups and their attitudes towards innovative
technology based on the TNS_WIN ( “Waarden In Netherlands”) model of Aalbers et al
(2006) which includes 8 consumer categories and their value patterns. In addition, we ran a
small questionnaire during the stakeholder workshop in Dalfsen with the goal to understand
what forms their utility and to elicit priorities (weights) that individuals place on those
various dimensions. In particular, the factor ‘comfort’ came up during the workshop as a
very important one and is being integrated in the ABM2 consequently.

2.3. ABM1 Behavioral database (Survey research)
In order to create a database for the agent-based part (ABM) of the modeling framework we
need to perform a series of surveys and in in-depth interview with households. The aim of
these surveys is to understand their behavior with respect to energy use and adaption of
new technologies/products.
The survey is based on the psychological theories of behavioral change. Based on the
literature there are 3 main theories one can apply here: Theory of Planned Behavior (TPB)
(Ajzen, 1991; Armitage and Coner, 2001), Norm Activation Theory (NAT) (Onwerzen et al,
2013; Bamberg et al, 2007) and Protection Motivation Theory (PMT) (Delaney et al , 2013).
TPB is more commonly used in the field of Energy and Agent-based modeling (Faiers &
Neame, 2006; Wall et al, 2007; Faiers et al, 2007, Richetin et al, 2010; Onwerzen et al, 2013).
This theory is an extension of the Theory of Reason Action (Ajzen, 1980) and tries to link
beliefs and behavior. In other words, it is designed to explain and predict human behavior in
specific contexts, which would be useful conceptual framework for dealing with the
complexities of human behavior. TPB highlights the role of individual intentions in
performing a particular behavior. Moreover, it traces the impact of attitudes, subjective
norms, and perceived behavioral control on the actual action. NAT also adds interesting
insights that seem useful for the COMPLEX goals. In particular, with this theory we want to
capture the two main elements, awareness and responsibility in context of environmental
issues, especially climate change and energy. In other words, households must be aware of
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the consequences of behavior before feeling responsible for it. We consider PMT less useful
for the context of our project.

The survey to capture the behavioral changes of household is based on the TPB and NAT.
The questionnaire will be distributes online as this is the usual format surveying agencies
employ these days. We plan to use the services of TNS-Nipo. We target 3 NUTS2 regions in
the EU: Navarra-Spain (ES22), Overijssel-The Netherlands (NL21), and Stockholm-Sweden
(SE11). The case studies have chosen based on a range of criteria: different climate zones,
level of low-carbon energy technology diffusion, difference in culture and GDP.
The survey is closely aligned with the design of the ABM1 and will serve as its main database.
In addition, we also use the EXIOBASE, EUROSTAT related databases, and some regional HBS
databases. We aim to elicit household behavioral change in the process of transition to lowcarbon economy, and analyze how households make decision. We also want to compare the
differences between countries when running policy scenarios.

3. GCAM database
3.1. An overview of GCAM
The current version of Global Change Assesment Model (GCAM 4.0) is a dynamic-recursive
partial equilibrium model with technology-rich representations of the economy, energy
sector and land use linked to a climate model that can be used to explore climate change
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mitigation policies, including carbon taxes, carbon trading, regulations or accelerated
deployment of energy technology.
The model takes regional population and GDP growth of 32 world regions an assume that
these socio-economic factors drive the energy and land-use systems. The model simulates
from 2010- 2100 at 5 year interval priod. The model is developed to explore the potential
role of emerging energy supply technologies and the greenhouse gas consequences of
specific policy measures or energy technology adoption such as CO2 capture and storage,
bioenergy, hydrogen systems, nuclear energy, renewable energy, etc.
The model output includes projections of future energy supply and demand and the
resulting greenhouse gas emissions, radiative forcing and temperature change, consistent
with the assumptions about future population, economy, technology, and climate mitigation
policy.
Table 6: Key elements of GCAM
N

Element of
GCAM

Dimension

Main outputs

1

Socio-Economic
Activity

Regional population,
labor force and labor
productivity of 32
regions

GDP (Market Exchange Rate and PPP), GDP per
capita

2

Energy Supply

Regional primary
production: Coal, Oil,
Gas, Biomass,
Renewable energies
(solar, geothermal,
wind, and solar PV rooftop) and Nuclear

Primary energy supply and prices

3

Energy Demand

3 sectors: Building,
Industry and Transport

Final energy demand and prices

4

Agriculture and
Land-use

283 sub-regions in
terms of land use,14
crops and pasture

Land-use allocation, production and prices of
agriculture crops, fertilizes, feed demands,
biomass and food consumption

5

Emissions

Emissions of GHGs and
8 non-GHGs

GHGs and non-GHGs emissions by sector and
technology, and prices of these emissions in
policy scenarios.

6

Climate

Global

CO2 concentrations, radiative forcing and global
mean temperature

3.2. GCAM database
In the following table a summary of GCAM model database is presented.
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Table 7: Summary GCAM Databases
Name of database: Global Change Assessment Model (GCAM) database
Source/owner: Pacific Northwest National Laboratory
Short description
-

What
The Global Change Assessment Model (GCAM) is a climate integrated assessment model
developed to explore energy and climate futures under different socioeconomic and policy
scenarios. The model includes a database covering information from different data sources such
as the Integrational Energy Agency (IEA), the Energy Information Administration (EIA), the Food
and Agriculture Organization (FAO), the Global Trade Analysis Project (GTAP), the Model for the
Assessment of Greenhouse Gas Induced Climate Change (MAGICC), etc.

-

-

Who
The model is developed by the Joint Global Change Research Institute (Pacific Northwest National
Laboratory) with research affiliate status at the University of Maryland (USA).
How
The model combines representations of the global and domestic energy systems, economic
systems, agriculture and land use systems, emissions of greenhouse gases, and climate change
into a single platform, allowing for exploration of interactions between all of these systems
simultaneously.

-

What for
The model is for projecting varous energy and climate related information under different policy
scenarios.

-

Dimensions
The model has 32 world representative regions, it provides monetary and physcal values of the
energy mix, electiricity, agricultrure products etc.

Variables covered
-

Demographic indicators: Population and labour force (exogenous)

-

Economic indicators: GDP (MER and PPP), GDP Per Capita

-

Energy indicators: Primary energy supply by fuel (EJ), secondary carriers (i.e. electricity (EJ),
refined liquids (EJ)), final energy demand by sector (EJ)

-

Environmental indicators: Industrial and fossil fuel CO2 emissions (MTC), land-use change
emissions (MTC), GHGs (Tg), non-GHGs (Tg), land-use change (km2).

-

Lifestyle indicators:

-

Technologic indicators:

Coverage
-

Geographical coverage: 32 world representative regions

-

Time span covered: 2010- 2100 at 5 years interval

Access/usage rights: Open source
Information available on: http://www.globalchange.umd.edu/models/gcam/download/
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4. FUND
4.1. An overview of FUND
The Climate Framework for Uncertainty, Negotiation and Distribution (FUND) is a so-called
integrated assessment model of climate change. FUND was originally set-up to study the role
of international capital transfers in climate policy, but it soon evolved into a test-bed for
studying impacts of climate change in a dynamic context, and it is now often used to
perform cost-benefit and cost-effectiveness analyses of greenhouse gas emission reduction
policies, to study equity of climate change and climate policy, and to support game-theoretic
investigations into international environmental agreements.
22

FUND links scenarios and simple models of population, technology, economics, emissions,
atmospheric chemistry, climate, sea level, and impacts. Together, these elements describe
not-implausible futures. The model runs in time-steps of one year from 1950 to 2300, and
distinguishes 16 major world regions.

Table 8: Key elements of FUND
N

Element of
MADIAMS

Dimension

Main outputs

1

Population

Total; annual; 16
regions

Population size

2

Per capita
income

Average; annual; 16
regions

Per capita income

3

Energy intensity

Average; annual; 16
regions

Energy intensity

4

Carbon intensity

Average; annual; 16
regions

Carbon intensity

5

Other GHGs

Total per gas; annual;
16 regions

Emissions of CH4, N2O, SF6, SO2

6

Concentrations

Total per gas; annual;
global

Concentrations of CO2, CH4, N2O, SF6

7

Radiative forcing

Total; annual; global

Radiative forcing

8

Temperature

Average; annual; 16
regions

Surface air temperature

9

Sea level

Average; annual; global

Sea level

10

Impacts

Total per category;
annual; 16 regions

Impact of climate change
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4.2. FUND database
A summary of FUND model database is presented in the following table.
Table 9: Summary FUND Databases
Name of database: FUND
Source/owner: Richard Tol
Short description
-

What
FUND (The Climate Framework for Uncertainty, Negotiation and Distribution) is an integrated
assessment model of climate change.

-

Who
FUND was originally developed by Richard Tol and is now co-developed by David Anthoff and
Richard Tol.

-

How
Initially starting from a database for cost-benefit analysis and cost-effectiveness analysis, the
database has gradually developed into an extensive database by adding impact modules,
international trade and investment, alternative social welfare functions, technological change and
impact indicators, disease statistics, etc. It also includes a set of scenarios projecting temporal
economic and population growth, autonomous energy efficiency improvements and emission
changes.

-

What for
To study the role of international capital transfers in climate policy and the impacts of climate
change in a dynamic context, viz. perform cost-benefit and cost-effectiveness analyses of
greenhouse gas emission reduction policies, study equity of climate change and climate policy,
and to support game-theoretic investigations into international environmental agreements.

-

Dimensions
Monetary and physicial values for environmental factors. Global coverage divided into 16 world
regions.

Variables covered
-

Demographic indicators: 8 population indicators on population increase and decrease; population
factors related to environmental impacts (see below)

-

Economic indicators: Includes 25 socioeconomic figures on GDP, consumption, income,
population etc. in addition to separate socioeconomic figures for various environmental (impact)
indicators (see below).

-

Energy indicators:

-

Environmental indicators: 2 biodiversity indicators, 2 methane, 2 nitrogen, 2 sulfur hexafluoride gas
and 10 carbon cycle indicators, 2 climate dynamics indicators, 11 climate forcing indicators, 7
regional climate variables, 56 emission indicators, 3 geographical indicators such as land loss, 19
aggregate impact indicators, 17 agricultural impact indicators, 7 biodiversity impact indicators, 22
cardiovascular respiratory impact indicators, 8 cooling impact indicators, 29 death and morbidity
impact indicators, 11 diarrhoea impact indicators, 10 extratropical storm indicators, 7 forest impact
indicators, 8 heating impact indicators, 34 indicators on rising sea level, 7 tropical storm indicators,
14 vector-borne disease indicators, 8 water resources indicators, 2 ocean indicators, 8 population
indicators, 15 scenario certainty indicators.

-

Lifestyle indicators: -

-

Technologic indicators: -

Coverage
-

Geographical coverage: 16 major world regions (USA, Canada, Western Europe, Japan & Korea,
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Australia & New Zealand, Central and Eastern Europe, Former Soviet Union countries, Middle
East, Central America, South America, South Asia, South East Asia, China plus, North Africa, SubSaharan Africa, Small Island States).
-

Time span covered: 1950-2000 (calibration; annual); 1950-2300 (simulation; annual)

Access/usage rights: Open
Information available on: http://www.fund-model.org/
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5. MADIAM/SDEM
5.1. An overview of MADIAMS
A Multi-Actor Dynamic Integrated Assessment Model System (MADIAMS1) is an actor-based
system-dynamic model hierarchy to assess the impacts of climate mitigation policies. The
evolution of the modeled closed economy is governed by the interactions of a few key
aggregated actors (a firm, household, government, bank etc.) pursuing individual, often
conflicting, goals. The economy is treated as a nonlinear system described by a set of system
dynamic equations closed by the specification of the actors’ control strategies. An important
feature of MADIAMS is the explicit treatment of non-equilibrium processes.
The model MADIAMS, together with its simplified prototype SDEM (the Structural Dynamic
Economic Model) and several other actor-based system dynamics models developed within
EU FP7 COMPLEX project, comprise the MADIAMS model family.

Table 10: Key elements of MADIAMS
N

View 1

Element of
MADIAMS

Dimension

Outputs

Capital:
physical/human,
fossil-fuelbased/renewableenergy-based

Dynamics of physical capital, human capital,
and the stock of consumer goods.

Main outputs

View 2

Goods, supply &
consumption

Leontief production
function

Computation of production functions.
Distribution of production streams. Computation
of discounted intertemporal utilities (for
references only, MADIAMS itself does not imply
any intertemporal optimization procedures).

View 3

Earnings

‘Goods’ units/
Monetary units

Money created by banks. Wage dynamics.

View 4

Incomes

‘Goods’ units/
Monetary units

Income, savings and credit uptake.

View 5

Money
circulation

Monetary units

Dynamics of the financial system of the
economy

View 6

Control

Monetary units for

Actor response algorithms. Price dynamics.

1

Model M2-hk, a member of MADIAMS model family available for download from the MADIAMS homepage at Global Climate
Forum website (http://www.globalclimateforum.org/index.php?id=madiams) is described in Table 5. The model is coded in
Vensim ® DSS package, and is described in Table 5 following the ‘view’ structure of Vensim ® DSS models.
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algorithms

prices.

Inflation dynamics.

View 7

Normalized key
variables

24 key variables of
the model

Auxiliary view (normalization form
intercomparison of model outputs).

View 8

Business cycles

‘Goods’ units/
Monetary units

Dynamics of short-term economic fluctuations

5.2. MADIAMS/SDEM database
MADIAMS as a stylized model is calibrated to reproduce the basic stylized facts of economic
growth, and also to broadly agree with the data on global aggregate macroeconomic
dynamics for 1970-2000 available at the World Bank Open Data [URL:
http://data.worldbank.org/]. The stylized facts and statistical data mentioned define the
choice of numeric values for model parameters of MADIAMS. As such, MADIAMS does not
have any database incorporated in the model structure.
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7. Annex: Data sources
Name of database: EU KLEMS
Source/owner:
Short description:
 The EU KLEMS growth and productivity accounts include measures of output growth,
employment, and skill creation, capital formation and multi-factor productivity (MFP) at the
industry level for categories of capital, labour, energy, material, and service inputs. It
provides data on a detailed industry level, but also provides higher level aggregates, such as
total economy, market economy, market services, and goods production for all variables.

 There are additional industry level indicators, mainly aggregated from firm level data, which
is divided into four parts:
1. Patents
The Patents data is presented in two formats. The basic file presents the 25 countries for the period
1970-1999 with the highest level of detail, whereas the industry classification of the additional file
corresponds to the level of aggregation applied in the additional files of the EU KLEMS dataset.
2. R&D
R&D indicators allow for analyses investigating to what extent the differences in productivity growth
rates across countries as evident from the core EU KLEMS data can be explained by differences in
investments in innovative activity. Like the productivity data, EU KLEMS R&D data have been
compiled at the industry level. The data covers R&D stocks for 19 countries for the period 19802003.
3. Distributed Microdata Indicators
The firm level projects financed by the OECD, the World Bank, and various grants of EU member
countries, have generated micro-aggregated data that form the basis of the datasets delivered to
the EU-KLEMS project. The work made use of a common analytical framework and was conducted
by active experts in each of the countries. The framework involves the harmonization, to the extent
possible, of key concepts (e.g. entry, exit, or the definition of the unit of measurement) as well as
the definition of common methodologies for studying firm-level data. The data covers the 12
countries listed below. The time coverage of DMD data vary by country but mostly cover the 1980s
and the early to mid 1990s but some extend as far forward as 2004.

Limited Country Coverage: ES, FI, FR, DE, HU, IT, LV, NL, SL, SW, UK, US
4. Company Accounts
Industry level indicators of market structure (concentration and average age of firms) were derived
by aggregating information from company accounts using the Amadeus database. This database
contains information on about 120,000 companies in the EU-25, and so the primary advantage of
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using this resource is its extensive country coverage. The number of firms varies considerably by
country with the highest coverage in the UK followed by Germany, France, Italy and Spain. The data
covers the period from 1997 to 2006 for the countries listed below.
Limited Country Coverage: AU, BE, CZ, DK, ES, FI, FR, DE, GR, HU, IE, IT, LV, LI, NL, PL, SK, SW, UK
Variables covered:
The variables covered can be split into three main groups:
(1) labour productivity variables;
(2) growth accounting variables and
(3) additional variables
Geographical coverage: EU 27 and US
Time span covered: 1970-2005

Name of database: Community Innovation Survey micro-Data: CIS 3, CIS 4, CIS 2006, and CIS2008
Source/owner: EuroStat, European Commission(TNO has access via a 3-year contract)
Short description:


The third survey (CIS 3) was implemented based on the reference years 2000/2001. The
anonymised microdata can be accessed via a CD-Rom covering 15 EEA countries (BE-BG-CZDE-EE-EL-ES-HU-LT-LV-PT-RO-SK-NO-IS). It is also possible to access the non anonymised
microdata via the SAFE Centre at the premises of Eurostat in Luxembourg covering in
principle 23 EEA countries (BE-BG-CZ-DE-DK-EE-EL-ES-FI-FR-HU-IT-LT-LU-LV-NL-PT-RO-SE-SISK-NO-IS), depending on authorisation of use by these countries. The frequency of Community
Innovation Statistics is increased from 2004 onwards with a full survey every four years and a
reduced survey every two years after the main ones. The CIS 3 anonymised microdata refer to
the data collected at national level. In order to ensure comparability across countries,
Eurostat, in close cooperation with the EU Member States, developed a standard core
questionnaire for the CIS 3, with an accompanying set of definitions and methodological
recommendations. The responsibility for the survey at a national level is in most cases with
the National Statistical Office or a national Ministry. The CIS is designed to obtain information
on innovation activities of enterprises, as well as various aspects of the innovation process
such as the effects of innovation, sources of information used, costs etc. The CIS 3 is based on
the Oslo Manual (second edition from 1997) which gives methodological guidelines and
defines the innovation concept.



The CIS 4 questionnaire (reference year 2004) follows closely the one of CIS 3 and was
designed to meet the following goals: to maintain continuity with CIS 3 (as much as possible),
to reduce the length and difficulty of the CIS, to reduce item non-response rates, to improve
the usefulness of the data for academic or policy uses and to follow the revision of the Oslo
Manual (third edition from 2005). These goals were met by improving the coverage of
innovation types, by adding a few new questions, amongst others on organisational and
marketing innovation, by revising the questions on innovation activities and expenditures, by
deleting several questions and by altering several of the CIS 3 questions. The CIS 4
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anonymised microdata can be accessed via a CD-Rom covering 16 EEA countries (BE-BG-CZDE-EE-EL-ES-HU-IT-LT-LV-PT-RO-SI-SK-NO).


The CIS 2006 anonymised microdata (reference year 2006) covering 14 EEA countries (BGCY-CZ-EE-EL-ES-HU-LT-LV-PT-RO-SI-SK-NO).



The CIS 2008 anonymised microdata (reference year 2008) can be accessed via a CD-Rom
covering 16 EEA countries (BG-CY-CZ-DE-EE-ES-HU-IE-IT-LT-LV-PT-RO-SI-SK-NO). The CIS 2008
non anonymised microdata can be accessed via the SAFE Centre at the premises of Eurostat
in Luxembourg covering in principle 22 countries (BG-CY-CZ-DE-EE-ES-FI-FR-HU-IE-IT-LT-LULV-MT-NL-PT-RO-SE-SI-SK-NO), depending on authorisation of use by these countries.

Geographical coverage:
Year

Anonymised(CD)

CIS 3

BE-BG-CZ-DE-EE-ELES-HU-LT-LV-PT-ROSK-NO-IS

CIS4

BE-BG-CZ-DE-EE-ELES-HU-IT-LT-LV-PTRO-SI-SK-NO

CIS 06

BG-CY-CZ-EE-EL-ESHU-LT-LV-PT-RO-SISK-NO

CIS 08

BG-CY-CZ-DE-EE-ESHU-IE-IT-LT-LV-PTRO-SI-SK-NO

Non-Anonymised(safe center)
BE-BG-CZ-DE-DK-EE-EL-ES-FI-FR-HU-IT-LT-LU-LV-NL-PT-RO-SE-SISK-NO-IS

BG-CY-CZ-DE-EE-ES-FI-FR-HU-IE-IT-LT-LU-LV-MT-NL-PT-RO-SE-SISK-NO

Time span covered: 2000 – 2008 (biannual)
Sectoral Coverage:
2000-2006: NACE Rev.1(4 digits)
2008: NACE Rev.2 (4 digits)
Access/usage rights: Restricted

Name of database: Prodcom
Source/owner: Eurostat
Short description:
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Prodcom provides statistics on the production of manufactured goods. It uses the product codes
specified on the Prodcom List, which contains about 4500 different types of manufactured products.
Variables covered:
PRODCOM ANNUAL SOLD:


Exports by value expressed in Euro



Imports by quantity expressed in the unit indicated by UNIT



Imports by value expressed in Euro



Sold production by quantity expressed in the unit indicated by UNIT



Rounding base used for rounding sold production by value



Flag for sold production by quantity



Rounding base used for rounding sold production by value



Sold production by value expressed in Euro



Flag for sold production by value



Total production by quantity expressed in the unit indicated by UNIT

PRODCOM ANNUAL TOTAL:


Rounding base used for rounding total production by quantity



Flag for total production by quantity



Volume unit in which quantity is expressed

Geographical coverage:EU27countries
Time span covered: 1995-2010
Sectoral Coverage:
NACE Rev.1 and Rev.2 Sectoral Classification
PRODCOM Production Classification (4500 different types)
Suggested PRODCOM list for WP7:


16 23 20 00 Pre-fabricated buildings of wood



22 23 12 50 Plastic door and window frames



23 12 13 30 Multiple walled insulating glass units



23 14 12 10 Glass fibre matres (incl glass wool)



23 99 19 10 Slag wool, rock wool, mineral wool



23 99 19 30 Mixtures and articles of heat and sound insulating mateirals
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25 21 12 00 Central heating boilers



28 14 12 53 Central heating thermostatic radiator valves

Access/usage rights: Open access, Eurostat website

Name of database: European Community Household Panel (ECHP) Microdata
Source/owner: Eurostat (TNO has access, 3-year contract)
Short description:
The European Community Household Panel (ECHP) is a panel survey in which a sample of households
and persons have been interviewed year after year. These interviews cover a wide range of topics
concerning living conditions. They include detailed income information, financial situation in a wider
sense, working life, housing situation, social relations, health and biographical information of the
interviewed.

ECHP based data in the database:



99% of the "income and living conditions" domain under theme "Population and social
conditions" is derived from ECHP including indicators of :
o

relative monetary poverty and of

o

income inequality,

analysed in different cut-off thresholds: age, gender, activity status, tenure status


a selection of indicators of social exclusion and non-monetary deprivation derived from
ECHP, notably on housing. Of these, 4 have been chosen as structural indicators, namely the
o

the at-risk-of-poverty rate before cash social transfers,

o

the persistent at-risk-of-poverty rate and

o

the s80/s20 income quintile share ratio.

The at-risk-of-poverty rate after social transfers is a headline indicator.


A selection of indicators in the "health status" and "health care" collections of the "public
health" domain also under the above-mentioned same theme are derived from ECHP as well.

Geographical coverage:EU27countries
Time span covered: 1994-2001 (8 Waves)
Access/usage rights: Restricted
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Name of database: EU Income and Living Conditions (EU-SILC) Microdata
Source/owner: Eurostat
Short description:
The European Union Statistics on Income and Living Conditions (EU-SILC) is an instrument aiming at
collecting timely and comparable cross-sectional and longitudinal multidimensional microdata on
income, poverty, social exclusion and living conditions. This instrument is anchored in the European
Statistical System (ESS).
The instrument aims to provide two types of data:


Cross-sectional data pertaining to a given time or a certain time period with variables on
income, poverty, social exclusion and other living conditions



Longitudinal data pertaining to individual-level changes over time, observed periodically
over, typically, a four year period.

Social exclusion and housing condition information is collected at household level while labour,
education and health information is obtained for persons aged 16 and over. The core of the
instrument, income at very detailed component level, is mainly collected at personal level but a few
components are included in the household part of SILC

Variables covered:
The EU-SILC has been established to provide data to be used for the structural indicators of social
cohesion (at-risk-of poverty rate, S80/S20 and gender pay gap) and in the context of the two Open
Methods of Coordination in the field of social inclusion and pensions.
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-

Social inclusion,

-

computation of the so called "Laeken indicators",

-

including poverty rate,

-

persistent poverty rate (crossed by age, gender, household type, activity
status, work intensity and tenure status),

-

S80/S20,

-

Gini coefficient,

-

in-work poverty.

Remark: In future, most of the information on the "income and living conditions" domain under
theme "Population and social conditions" will derive from the EU-SILC.

Geographical coverage:EU27countries
1. Cross sectional UDB SILC 2004: 14 EU countries*: DE, DK EL, FR, IT, LU, AT, PT, FI, SE, NO, IE,
EE
2. Cross sectional UDB SILC 2005: EU27 except MT, BG and RO + NO + IS
3. Longitudinal UDB SILC 2005: Only 14 EU Countries (*)
4. Cross sectional UDB SILC 2006: EU27 except MT, BG and RO + NO + IS
5. Longitudinal UDB SILC 2006: 14 EU Countries (*) data 2004-2005
12 EU Countries data 2005-2006
6. Cross sectional UDB SILC 2007: EU27 except MT, BG and RO + NO + IS
7. Longitudinal UDB SILC 2007: 14 EU Countries (*) data 2004-2005
12 EU Countries data 2005-2006
8. Cross sectional UDB SILC 2008: EU27 except FR, MT + NO + IS
9. Longitudinal UDB SILC 2008: EU27 except DE, FR, and MT + NO + IS
10. Cross sectional UDB SILC 2009: EU27 + NO + IS
11. Longitudinal sectional UDB SILC 2009: EU27 except DE, FR, and MT + NO + IS

Time span covered: 2004-2009
Access/usage rights: Restricted
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Name of database: International Trade Database at the Product Level (BACI)
Source/owner: CEPII
Short description:
BACI is the World trade database developed by the CEPII at a high level of product disaggregation.
BACI is developed using an original procedure that reconciles the declarations of the exporter and
the importer. Original data are provided by the United Nations Statistical Division (COMTRADE
database). The harmonization procedure enables to extend considerably the number of countries for
which trade data are available, as compared to the original dataset. BACI provides bilateral values
and quantities of exports at the HS 6-digit product disaggregation, for more than 200 countries over
the period 1995-2007.
Variables covered:

Geographical coverage: Worldwide (more than 200 countries)
Time span covered: 1995-2007
Product Coverage: Product in the 6-digit Harmonized System (HS92 and HS96) classification)

Access/usage rights: BACI is available for researchers already subscribing to the United Nations
COMTRADE database. Users of BACI have to testify that their organization has a UN Comtrade Site
License subscription to download BACI.
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Name of database: Cambridge Econometrics database
Source/owner: Cambridge Econometrics (CE)/TNO
Short description:
Regional-economic database constructed on the annual basis by CE based on the EUROSTAT data.
The database includes time series of main-regional economic variables.
Variables covered:


Employment by type of economic sector:



Capital Stock by economic sector:



GVA by type of economic sector



Investment



Unemployment by type of economic sector



Remuneration



Hours worked



Population



Household Expenditure



Retail Spending



GDP

Geographical coverage:NUT3 and NUTS2 regions of EU27
Time span covered: 1995-2007
Sectoral Coverage: (NACE Rev.1)
Agriculture

A+B

Energy and Manufacturing

C+D+E

Construction

F

Distribution, Hotel & Restaurants, Transport, Storage and Communications G+H+I
Financial Intermediation, Real Estate, Renting and Business Activities

J+K

Non-Market Services

L+M+N+O+P

Access/usage rights: Restricted to TNO

Name of database: RHOMOLO regional database (TNO)
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Source/owner: European Community
Short description:
Regional-economic database developed for the RHOMOLO model of DG REGIO. The database covers
all NUTS2 regions of EU and includes economic, social and environmental variables.
Variables covered:


Production and consumption by 24 sectors/commodities



Inter-regional and international trade in goods and services



Emissions, pollution, waste and waste water



Population, migration, unemployment



RTD expenditures and education investments



Incomes by various population groups



Governmental expenditure by type

Geographical coverage: NUTS2 regions of EU
Time span covered: 2007
Access/usage rights: TNO Restricted

Name of database: UNIDO INSTAT4 database
Source/owner: United Nations Industrial Development Organization (UNIDO)
Short description:
The UNIDO INDSTAT4 database system was created for especially for the purpose of worldwide
cross-country (economic) analyses, based on a set of data that is comparable and consistent across
countries and over time. The database contains seven principle indicators of industrial statistics.
The INDSTAT4 database contains time series data from 1990 onwards. Data are available for
country, year and ISIC at the 3- and 4-digit levels of ISIC (Revision 3), which comprises 151
manufacturing sectors and sub-sectors. All value data are originally stored in national currency at
current prices. The system allows for data conversion from national currency into current US dollars
using the average period exchange rates as given in the International Monetary Fund International
Financial Statistics (IFS).
Variables covered:
•

number of establishments

•

number of employees

•

wages and salaries

•

output
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•

value added

•

gross fixed capital formation

•

number of female employees

Geographical coverage: 127 countries World wide
Time span covered: 1990 - 2008
Access/usage rights: purchased database: Internal use TNO only

Name of database: SSP Database (Shared Socioeconomic Pathways) - Version 1.0
Source/owner: IIASA
Short description:
The SSP database aims at the documentation of quantitative projections of the so-called
Shared Socioeconomic Pathways (SSPs) and related Integrated Assessment scenarios. The
SSPs are part of a new framework that the climate change research community has adopted
to facilitate the integrated analysis of future climate impacts, vulnerabilities, adaptation,
and mitigation.
Variables covered:
The database includes final projections for population and economic development, which are the
elements that are most used as basis of both integrated assessment and IAV studies. Specifically, for
the following elements final quantifications are available:
1. population by age, sex, and education;
2. urbanization; and
3. economic development (GDP)
In addition to the basic SSP socio-economic elements, the database includes preliminary SSP-based
scenarios by integrated assessment models (IAMs). The scenarios provide detailed global and
regional projections, among others, for:
1. energy supply and use;
2. land-use; and
3. GHG and air pollutant emissions;
4. average global radiative forcing and temperature change;
5. mitigation costs;
Geographical coverage: The consolitated results in the database are available at regional
aggregations of the World, five and 32 macro regions.
Time span covered: 2010-2100

40

Access/usage rights: Open

Name of database: Eurostat
Source/owner: Eurostat, Environment and Energy section
Short description:
The data is available based on Energy statistics- main indicators, quantities, and prices.
Geographical coverage:EU27countries
Time span covered: 2002-2013 (annual)
Sectoral Coverage:

Access/usage rights: Public http://ec.europa.eu/eurostat/data/database
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Name of database: Toelichting Wijk- en Buurtkaart 2012, 2013 en 2014 Respectievelijk Versie 3, 2
en 1
Source/owner: CBS
Short description
Detail maps on the scale of municipalities, neighborhoods and districts, which are derived from the
Key Register Cadastre (BRK). Codes are defined within the framework of the national coordinate
system.


The gemeente Dalfsen map (Shape file) with its neighbourhoods (wijken) and districts
(buurten) was used to locate houses on the map.

Coverage
- Geographical coverage: Gemeente Dalfsen, NL
Access/usage rights: Restricted to the COMPLEX project
Information available on: CBS.NL

Name of database: TNS-WIN Model
Source/owner: Aalbers et al (2006)
Short description:


TNS_WIN ( “Waarden In Netherlands”) model. In the model, the socio economic groups and
their attitudes towards innovative technology are incorporated. It does include eight
consumer categories and their value pattern.


Based on the value patterns, households were randomly classified in to different
consumer categories and assigned weights to respective utilities.

Access/usage rights: open
Information available: Aalbers, T. et. al. (2006)
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Name of database: Algemene gegevens woonlastenscan
Source/owner: Gemeenete Dalfsen, NL
Short description
- Algemene geevens woonlastenscan is a household data base of Gemeente Dalfsen in the region
of Overjessel. The database includes the Coordinate of houses, address, year of construction, size,
average income, number of households and type of houses. Selection of households is made based
on the type of house, income, size and year of construction.


The economic and environmental utilities are calculated based on the average income
and size of the households.



The social utility derived from the physical distance of the household

Coverage
- Geographical coverage: Gemeente Dalfsen households
Access/usage rights: Restricted to the COMPLEX project
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