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1. Final publishable summary report 

1.1. Executive summary 

PASHMINA aims to show that it is possible to better address global changes in a long term perspective 
(2030-2050) through the development of new, experimental tools (models and indicators) with enhanced 
capabilities to take into account the interaction between the economy and the environment, paradigm shifts 
in the energy-transport-environment nexus and the land-use and territorial functions. The main objectives of 
PASHMINA include: 
 Production of exploratory scenarios (qualitative storylines) of future global change options up to 2030 

and 2050, complemented by a quantitative analysis of key development indicators (GDP, well-being, 
etc.) undertaken by means of global long term meta-models; 

 Analysis of the consequences of the paradigm shifts in the energy-transport-environment nexus related 
to the urban functions: housing, mobility, recreation, etc.; 

 Analysis of the possible paradigm shifts in the land use and territorial functions related to agriculture, 
forestry and more in general ecosystem services: e.g. biofuels, biodiversity, ecosystems metabolism, 
etc.; 

 First development a new generation of global indicators and models, starting from already existing 
sustainability accounting and general equilibrium modelling frameworks and adapting these to make 
them (more) sensitive to paradigm shifts in the long-term perspective; 

 Pilot assessment of possible adaptation and mitigation strategies to tackle with different paradigm shifts, 
evaluating their trade-offs; 

 Production of a comparative evaluation of the advancements in modelling tools achieved by PASHMINA, 
and to disseminate those in the scientific and stakeholders communities. 

 
In fact, the project offers an umbrella for a number of activities, which were deployed according to the 
following workplan: 
 WP0 Project Management to (i) ensure the internal and external project representation (including 

contacts with the EC and all other relevant stakeholders), (ii) to guarantee the Scientific coordination and 
Financial management (WP leader: ISIS); 

 WP1 Global meta-analysis to produce comprehensive qualitative scenarios for Europe by scanning the 
range of development options up to 2030 and 2050. The main result of the WP is the production of a 
new generation of long term meta-models addressing the evolutions of key economic, social, 
technological and environmental indicators of the possible future states of the system at 2050 depending 
on different paradigm shifts. These long-term meta-models will be applied within WP1 to elaborate back-
casting exercises. Linkages downward with the transition scenario forecasts produced in the following 
WP2 Paradigm shift and urbanisation and WP3 Integrated assessment of landuse competition 
Workpackages will be explored (WP leader: MCRIT); 

 WP2 Paradigm shifts and urbanization to investigate the consequences of the paradigm shifts in the 
energy-transport-environment nexus related to the urban functions. The WP will combine three main 
research topics: a qualitative assessment of these consequences, the enhancement of global tools and 
models to quantify these consequences, and a GIS assessment of consequences on urban sprawl on 
specific local applications. The paradigm shifts analysed at global level in WP1 will be considered as 
driving and/or constraining forces in these local applications (WP leader: Enerdata); 

 WP3 Integrated assessment of land use competition to analyse the possible paradigm shifts in the 
land use and territorial functions related to agriculture, forestry and more in general ecosystem services 
(e.g. biofuels, biodiversity, ecosystems metabolism, etc.), generating new paradigm shift sensitive tools 
and testing them with a number of local level pilot applications. The paradigm shifts analysed at global 
level in WP1 will be considered as driving and/or constraining forces in these applications (WP leader: 
IfW); 

 WP4 New generation of global accounting and general equilibrium modelling frameworks to 
specify and make subject of first development a new generation of global indicators/models, starting 
from already existing sustainability accounting and general equilibrium modelling frameworks and 
adapting these to make them (more) sensitive to paradigm shifts in the long-term. This activity will take 
stock of the advancements produced in the WP2 and WP3 local applications, and of the description of 
paradigm shifts features and long-term impacts delivered by the WP1 global meta-analysis (WP leader: 
IIASA); 

 WP5 Optimal strategies and policies to direct and adapt to global change to define a "pilot" 
assessment of possible adaptation and mitigation strategies to tackle with different paradigm shifts, 
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evaluating their trade-offs. The assessment will be "pilot" because it will be based on the new generation 
of tools subject only of a first development in WP4; the aim therefore is not to produce a full impact 
assessment of the policy options, but more realistically to demonstrate how the assessment exercises in 
the long-term perspective could be improved by a further development and extensive application of the 
new tools generated by PASHMINA (WP leader: FEEM); 

 WP6 Dissemination and Stakeholders involvement to (i) involve a number of selected experts and 
stakeholders in a workshop supporting the WP1 qualitative scenario analysis (experts and stakeholders 
involved later in the WP5 pilot assessment of adaptation and mitigation strategies) and to (ii) disseminate 
the project results with the support of wiki-type web-based tools for cooperation and dissemination (WP 
leader: ISIS). 

 
The project is coordinated by ISIS (Institute of Studies for the Integration of Systems - Italy) and it brings 
together a large partnership of diverse actors that have worked together inside and outside European 
research projects for many years. The consortium includes 11 full partners and it is originated from the 
aggregation of research networks that have previously and repeatedly carried out successful RTD projects in 
the areas of future studies, economic analyses and modelling, sustainable development, landuse planning, 
TEE (Transport-Energy-Environment) planning and modelling, as well as in the development and application 
of advanced tools (GIS, metamodels, Delphi, participatory approaches to stakeholders involvement) to 
ensure that science can actually provide usable inputs to policy formula. 
 
List of Participants: 
 

Part. 

Role 

Part. 

no. 
Participant name 

Part. short 

name 
Country 

CO 1 Istituto di Studi per l'Integrazione dei Sistemi ISIS Italy 

CR 2 Austrian Institute for Economic Research WIFO Austria 

CR 3 Charles University Prague CUNI Czech Republic 

CR 4 Consejo Superior de Investigaciones Científicas CSIC Spain 

CR 5 Enerdata Enerdata France 

CR 6 Fondazione Eni Enrico Mattei FEEM Italy 

CR 7 Institute for World Economics IfW Germany 

CR 8 International Institute for Applied Systems Analysis IIASA Austria 

CR 9 MCRIT S.L. MCRIT Spain 

CR 10 
Société de Mathématiques Appliquées et de Sciences 

Humaines 
SMASH France 

CR 11 NERI - Aarhus University AU Denmark 

 

1.2. PASHMINA Concept and objectives 

This section outlines the overall approach which is proposed to undertake the implementation of the 
workplan. 
 
The overall picture of the Energy-Environment-Economy (E3) interaction and past transitions 
The overall approach is based on the conceptual framework provided by “ecological economics”, i.e. the 
study of the interactions between economic systems and ecological systems. The following is a very simple 

representation of the systems of interest of ecological economics (Common and Stagl, 2005)1: 

 

                                                 
1
 Common, M., Stagl, S. (2005) “Ecological Economics: An Introduction”, Cambridge University Press 
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The economy in the environment 
 

ECONOMY

ENVIRONMENT (Earth Planet)

Energy Matter

Energy

 
 
In it the “Economy” is the world’s economies treated as a single system, and the “Environment” is the whole 
natural environment, planet earth. The economy is located within the environment, and exchanges energy 
and matter with it. In making their living, humans extract various kinds of useful things – oil, iron ore, timber 
etc. – from the environment. Humans also put back into the environment the various kinds of wastes that 
necessarily arise in the making of their living – sulphur dioxide and carbon dioxide from burning oil, for 
example. Our environment – the planet Earth - exchanges energy, but not matter (if not in negligible 
quantities), with its environment, which is the rest of the universe. Human economic activity has always 
involved the material and energy exchanges with the environment shown in the figure, and it would be 
impossible for humans to satisfy their needs and desires – their wants – without interacting with nature. For 
most of human history, mainly because there were few humans, the level of interaction did not much affect 
the functioning of the environment, except locally. However, in the last three centuries the magnitude of the 
interactions has been increasing rapidly. The global scale of human economic activity is now such that the 
levels of its extractions from and insertions into the environment do affect the way that it works. Changes that 
the environment works affect its ability to provide services to human activity. One primary finding reported by 
the Millennium Ecosystem Assessment (MEA 2005) is that “over the past 50 years, human have changed 
ecosystems more rapidly and extensively than in any comparable period of time in human history, largely to 
meet rapidly growing demands for food, fresh water, timber, fibre and fuel. This has resulted in a substantial 
and largely irreversible loss in the diversity of life on Earth.” The trends in carbon dioxide (CO2) emissions 
and associated temperature changes also suggest a rapid acceleration of human impacts on the atmosphere 
over the last 50 years. 
 
The following is a more detailed representation of the relationships between human economic activity and 
the natural environment.  
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Economy-Environment interdependence 
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Again, the outer heavy-lined box represents the boundary of the environment system, planet Earth, which 
receive energy from its environment (the rest of the universe) in the form of solar radiation and discharge 
energy in the form of thermal radiation. The inner heavy-lined box represents the boundary of the economic 
subsystem. There are four lines crossing this boundary representing four classes of services that the 
environment provides to the economy: 
 Natural resources, extracted from the environment and used in production, including flow resources 

(solar radiation, wave power, wind power, hydropower and tidal power) and stock resources (renewable, 
i.e. biotic populations, and non-renewable, i.e. minerals and fossils fuels). 

 Waste sink: wastes arise in both production and consumption in the economy, but their real origin is in 
the flow of resources into the economy. Indeed, what economy does is to transform things. Production 
transforms input of resources, capital services and labour services into commodities, and wastes: 
consumption transforms commodities into satisfaction of needs and desires (wants), and wastes. It 
follows from the law of conservation of matter that the mass of flow resources from the environment into 
the economy is equal to the mass of the flow of wastes from the economy to the environment: of course 
the statement is true over the long term, as resources extracted from the environment may spend time in 
the economy locked up in durable consumption or capital goods, sometime taking perhaps hundred of 
years – as for instance for a building – to run down and return to the environment. Looked at in this way, 
the big-picture view of human economic activity over the long term involves three stages. First, low-
entropy matter – natural resources – is extracted from the environment. Second, that matter is 
transformed so that it satisfies human needs and wants. This transformation requires work and heat, and 
results in commodities that generally have lower entropy that the resources. Third, high entropy matter – 
wastes – is put into the environment. This picture shows a very important fact about the interdependence 
of the economy and the environment: using a larger mass of resources necessarily means generating a 
larger mass of wastes, or conversely reducing the mass of the waste flow requires reducing the mass of 
the resource-extraction flow. 

 Amenity services: the environment provides humans with satisfactions in such forms of pleasures and 
stimulation as, for instance, sunbathing, swimming and wilderness recreation. Environmental amenity 
service-consumption is different from the use of the resource-input and waste-sink services in that it 
does not necessarily involve any direct physiochemical impact. Indeed, the consumption of amenity 
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services provided by features of the natural environment is that it may be, and often is, a non-
consumptive process.

2
 

 Life support services: these make human life, and hence economic activity, possible. They include the 
purification of air and water; the stabilisation and moderation of the climate; nutrient cycling; the 
pollination of plants. 

 
The basic activities and components of the economy sub-system are: 
 Consumption: this is the use by human individuals of goods and services to satisfy some of their needs 

and wants. It is important to note that not all consumption is consumptive in the material sense. For 
instance, the consumption of food is materially consumptive, but the consumption of the services of art 
galleries is not. 

 Production: firms are the organisations that undertake the production of the commodities that 
individuals consume, combining inputs of labour services supplied by individuals, natural resources 
extracted from the environment and capital stock services. Not all of what firms collectively produce is 
consumed by households: investments (I) are done to produce capital goods which add upon the capital 
stock available in the economy at any given moment. 

 Capital stock has four component parts: 1) durable capital, i.e. the collection of durable equipment for 
use in production – tools, machinery, buildings, vehicles, roads and the like; 2) human capital, which 
consists of the stocks of learned skills, embodied in particular individuals, which enhances their 
productivity as suppliers of labour services; 3) knowledge capital, which is the accumulated knowledge 
and skills available to the economy that is not embodied in particular individuals, but resides in books 
and other cultural artefacts such as computer memories; 4) social capitals, which is the set of institutions 
and customs which organise economic activity – including activities such as politics, legislation, law 
enforcement and less measurable items such cultural norms and values.

3
    

 
It is useful to describe briefly past transitions in the humans-environment interaction in terms of the energy 
required on average by a human individual. One very important aspect of the first paradigm of interaction 
between humans and the environment – the hunter-gatherer phase – was the discovery of the controlled use 
of fire, based on the combustion of wood. The energy that an animal acquires in its food, and which is 
converted into work, body growth and heat, is called “somatic energy”. When the human animal learned how 
to control fire, it began the exploitation of “extra-somatic energy”, i.e. it began the only species on Earth able 
to exert more power than was available from its own muscles. The Human Energy Equivalent (HEE) is the 
amount of somatic energy required by a human individual. It is estimated that the use of fire by an individual 
in hunter-gatherer societies was, on a rough average, equivalent to the use of 1 HEE per capita, that is the 
total per capita use of energy in this phase of human history was about 2 HEE. 
Agriculture is a fundamentally different food-acquisition strategy to hunting and gathering. It involves the 
domestication of some plants and animals, the manipulation of their reproductive behaviour, and the control 
of non-domesticated plants and animals so as to limit their competition with, or predation of, the 
domesticated species. The point about agriculture as compared with the hunter-gatherer system of food 
production is that a larger proportion of the energy fixed by photosynthesis is appropriated by humans. It is 
estimated that by the end of the agricultural phase of human history, for the world as a whole, the average 
humans used some 2-4 HEE, of which 2-3 were extra-somatic. In addition to fire, still almost entirely based 
on biomass (mainly wood) combustion, the sources of extra-somatic energy were animal muscles, the wind 
and water. 
Towards the end of the agricultural phase in western Europe, there was an energy crisis due to the shortage 
of timber, the main source of extra-somatic energy at that time. The adaptive response to this crisis was a 
major feature of the second great transition in human history, that from the agricultural to the industrial 
phase. The decisive step in the initiation of the industrial revolution in England appears to have been the 
discovery of how to use coal in iron making. The need to move coal, and to supply food to the rapidly 
growing urban areas, put great strain on the existing transport system based on horse-drawn vehicles of 
kinds. In early nineteenth-century England the steam engine was successfully applied to the transportation of 
goods and people, and during that century Britain led the industrial revolution. By 1900 the average human 
used about 14 extra-somatic HEE, and by the end of 1900 used about 19 extra-somatic HEE. It has as the 

                                                 
2
 e.g observing geological features, water bodies, flora and fauna delivers satisfactions but does not entail any reduction or 

transformation in stocks existing in the environment. 
3
 Collectively these four are sometimes referred to as reproducible or human-made capital, to distinguish it from “natural capital”, 

which is a term used to refer to stocks of natural resources in the environment that deliver services to the economy. 
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average human had at his/her command 19 human slaves.
4
 Expressing extra-somatic HEE history in terms 

of human slaves is not fanciful. It makes concrete a very important reality: slaves were essentials to 
functioning of ancient empires, whereas given the availability of fossil fuels and the machinery to use them, 
modern empires do not need human slaves to move and/or transform matter in bulk. It has been estimated 
that at the rough average of 20 per capita extra-somatic HEE, all the work done in the world economy today 
would require an additional human population 20 times the size of the existing population, that is 120 billion 
people, which is clearly impossible. 
 
As a matter of fact, the increased use of durable capital in modern societies, powered by extra-somatic 
energy, has reduced the total amount of human labour time directly needed for a given level of production, 
and has particularly reduced the total amount of physically demanding work that gets done. As compared 
with societies from the agricultural phase of human history, modern industrial societies have a larger excess 
of human resources over the amount required to work physically at the provision of basic human needs. 
Those extra-somatic energy slaves enable modern industrial societies to devote more of their human 
resources to scientific and technological research, to education, to managing things efficiently. For those in 
works, the total number of hours of work in a modern industrial society are not much different from what they 
were in the past – there is a sort of daily activity time constant. The point is rather that the kinds of work that 
those in the labour force do, and the fact that the proportion of the population in the labour force is lower.

5
 

 
As a positive consequence, modern industrial societies have much greater potential for high rates of human 
capital accumulation and cultural evolution – with the increasing consumption of materially not consumptive 
services, and intellectual capital – than did agricultural societies. However, all this is coming at a cost for the 
environment which is increasingly unsustainable, as mentioned above.      
 
The approach to address future global changes in a long-term perspective 
The summary account of past energy transitions and of the current state of the Energy-Economy-
Environment interaction at the world level provides the framework from which the PASHMINA project started 
to look at possible and desirable future global changes. Again we will follow the “ecological economists” 
paradigm. Ecological economists do not share unqualified enthusiasm for economic growth as a dominant 
policy objective everywhere. There are two broad reasons for this: 
 The first is that they consider that for the world as a whole, economic growth is not necessarily, on 

account of the economy-environment interdependence, a feasible long-run objective. They recognise 
that the relationship between economic growth and the natural environment is complex and multi-
faceted. It is not true that economic growth always increases environmental degradation – the so-called 
Environmental Kuznets Curve (EKC) hypothesis tested with success for some pollutant concentrations 
states indeed the contrary, i.e. that as economic growth proceeds so environmental damage first 
increases, then level off, then declines, mainly due to the adoption of cleaner technologies in more 
affluent societies – nor it is true that it always decrease it eventually. Outcomes depend on what is 
happening to the size of human population, the pattern of consumption, and the technologies used in 
production. What is clear is that achieving sustainable development requires major changes to the 
technologies in use, which in turn requires investment and capital accumulation (in the different forms). 

 The second reason has to do with the desirability of economic growth. Ecological economists do not 
think that it is desirable in the rich economies, while they do think that is very desirable in the economies 
where there are many poor people. First of all, there is the question of global inequalities which are 
clearly unacceptable to many on equity grounds. What happens to these in the future depends on the 
relative growth rates of the various groupings of rich and poor countries. If the rich and the poor 
experience growth at the same rate, the difference between them in absolute terms increases, while in 
proportionate terms it remains the same. Reducing inequality in proportionate terms requires faster 
growth for the poor. Reducing it in absolute terms requires much faster growth for the poor. Secondly, 
fast economic growth is not necessarily desirable in the rich economies also from the point of view of 
their citizens. There are many indicators of well-being, other than per capita GDP, that show an 
interesting and important pattern: well-being indicators performance improves rapidly with GDP per 
capita at low levels of the latter (i.e. in the poor economies), but at higher levels the rate at which the 

                                                 
4 This global average for 1997 comes from a wide range of individual nations. In 1997, per capita extra-somatic energy use in the 
USA was 93 HEE, while in Bangladesh it was 4. In the USA the extra-somatic energy comes predominantly from the fossil fuels, 
while in Bangladesh it comes mainly from biomass.  
5 In regard to the latter, whereas in many agricultural societies most children entered the labour force well before puberty, in modern 
industrial societies most will not enter it before the age of 18, and many remain in education until early adulthood. Population ageing 
contribute to reduce working population in the industrialised countries. 
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indicator improves as GDP per capita increases falls. This pattern applies to standard well-being 
indicators such as life expectancy, infant mortality, adult literacy. In addition, and more importantly, it 
applies in relation to happiness indicators. To the extent that peoples’ needs and desires are more or 
less satisfied, we could expect them to feel more or less happy. For the last few decades psychologists – 
and a few economists – have been studying peoples feelings and investigating what makes them happy, 
by means of surveys. The fact that people answer these kind of surveys does not necessarily means that 
their happiness is being accurately measured. However, there are good reasons for believing that when 
this kinds of surveys are done carefully the answers that they elicit do mean something, that people who 
get higher scores are happier. Happiness

6
-income relationships have been extensively studied across 

individual in a given country, across country averages, or over time in given country, and all these 
investigations let emerge what seems to be a paradox: at low level of income the happiness index 
increases rapidly as per capita income increases, but beyond about $10.000 the relationship becomes 
much weaker. The reasonable conclusion is that economic growth is very important for improving human 
well-being at income levels typical of the developing world today, but not very important in that respect at 
income levels typical of the developed world today. 

 
In conclusion, if it is accepted that the ultimate goal of economic activity is human happiness via the 
satisfaction of wants and needs, and that poverty is a problem to be addressed, then inequality does matter, 
growth alone in not enough, and other well being indicators must be considered while addressing future 
global changes in a long-term perspective. 
This is what PASHMINA has built upon, as illustrated with the help of the following “concept” diagram, 
showing the concepts and dimensions needed to address global changes in a long term time perspective. 
 

The PASHMINA “concept” diagram 
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Future global changes, paradigm shifts in the energy-transport-environment nexus and territorial dynamics 
are seen in this diagram to follow a number – actually four – of possible paths of evolution along what are 
represented at a very basic level of understanding as: 
 the economic growth and - as far as technological development is the engine of economic growth 

especially in the long term – technology dimension (vertical axis). 

                                                 
6 measured as share of people feeling happy. 
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 the well being – as long as it is demonstrated that over a given income threshold this change is no more 
coupled with personal income growth – and societal/behavioural change dimension (horizontal axis). 
 

The two dimensions represent two “axes of uncertainty” of future developments, and it is possible to identify 
four different directions of global change as follows: 
 A shift towards an hyper-technological, individualistic and consumerist society (quadrant IV), where 

people production and consumption activities grow faster and are done increasingly alone, reducing the 
opportunities for social interaction (unhappy growth paradigm). 

 A shift towards a more sustainable growth society (quadrant I), where cleaner and more energy 
efficient technologies will help to do more things faster and better for the environment, but sustainable 
growth is achieved also due to more sustainable life-styles and consumption patterns, as for instance by 
living in more compact built environments, using more public transport, etc., poverty alleviation and more 
social cohesion and interaction (happy growth paradigm). 

 A shift towards a slow growth but happier society (quadrant II), where wants are increasingly satisfied 
by immaterial services with much reduced ecological footprint, without compromising but increasing 
instead population well being (happy growth deceleration paradigm) 

 A shift towards an increasingly constrained society (quadrant III) where both the technology and 
social dimensions fail to provide a better world, with people increasingly making their lives alone (with 
their own efforts, as in the ancient rural societies) and using simpler and slower technologies (unhappy 
growth deceleration paradigm). 

 
According to our discussion above of global inequalities and the relationship between income and well being, 
different directions would be ideal for different groups of countries in the world. In particular, rich countries 
might find a convenience to follow a “slow growth but happier society” path instead of the increasingly 
problematic “individualistic and consumerist society path”, or at least the “more sustainable growth society” 
pattern – although the latter if features by fast growth rates in the industrialised economies hardly can reduce 
the present global inequalities. Sustainable growth is obviously the best path for developing societies, 
although the appeal of the individualistic and consumerist models of development is usually stronger in poor 
societies. Finally, the “increasingly constrained society” path is clearly a negative one. 
In any event, global changes, paradigm shifts and the territorial dynamics they may trigger in a given context 
(e.g. the ensemble of EU countries on a large scale, or a region at the local scale) are analysed following a 
comprehensive approach, represented by showing: 
 On the left of the concept diagram: the key drivers (economic, social, cultural and technological) which 

cause the paradigm shifts, i.e. those global changes which contribute to shape technological and social 
transition pathways. Basically, the existence of a number of human beings’ wants (e.g. food, shelter, 
mobility, health, education, recreational activities, etc.) is taken as an invariant, whereas what changes 
over a long term perspective is: 

o How fast and well each category of want is satisfied (technological transition); 
o How the human beings relate among themselves – building social institutions and norms - to 

satisfy each category of want (social transition). 
 On the right and the bottom of the concept diagram: the effects of the paradigm shifts and associated 

territorial dynamics on society and the environment, i.e. in terms of societal changes (i.e. new distribution 
of the population by age, gender, immigration, employment rates, etc.), changes of energy & natural 
resources consumption and the associated changes of ecological footprint (in terms of CO2 emissions, 
air and water pollutants, waste production). 

 On the bottom-left corner: the policy response related to global changes, including the analysis of the 
trade-off between adaptation and mitigation policies and measures addressing environmental and 
climate changes, or societal changes (as for instance large immigration flows). Another cultural (i.e. not 
induced by explicit policies) response represented in the diagram is the spontaneous socio-economic 
learning process that the increasing energy and natural resource limitations may trigger, letting people 
become more aware and skilful in saving resources. The policy and cultural responses close the 
feedback loop, as they can affect the societal and technological transitions in several ways (e.g. 
research and infrastructure policies may influence the development of new technologies, socio-economic 
learning may influence the adoption of innovations, energy or carbon taxes can influence the people life-
styles, etc.). 

 
PASHMINA objectives 
The PASHMINA project has showed that it is possible to better address global changes in a long term time 
perspective (2030 – 2050), in particular making a first development of tools – new generations of models and 
indicators – with enhanced capabilities to take into account the interaction between the economy and the 
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environment, paradigm shifts in the energy-transport-environment nexus and the land-use and territorial 
functions. 
Specifically, the project has ensured: 
 The production of exploratory scenarios of future global change options up to 2030 and 2050. Qualitative 

scenarios (storylines) will be deployed to describe different options of economic, technological and social 
development available for Europe and other regions of the world. These qualitative scenarios will be 
complemented by a quantitative analysis of key development indicators (GDP, well being, etc.) 
undertaken by means of global long term meta-models, which will be enhanced for the purposes of the 
project. This is the objective of the first workpackage: WP1 – Global meta-analysis. 

 The analysis of the consequences of the paradigm shifts in the energy-transport-environment nexus 
related to the urban functions (housing, mobility, recreation, etc.), combining three main research topics: 
a qualitative assessment of these consequences, the enhancement of global tools and models to 
quantify these consequences, and a GIS assessment of consequences on urban sprawl on specific local 
applications. This is the objective of the second workpackage: WP2 – Paradigm shifts and urbanisation. 

 The analysis of the possible paradigm shifts in the land use and territorial functions related to agriculture, 
forestry and more in general ecosystem services (e.g. biofuels, biodiversity, ecosystems metabolism, 
etc.), generating new paradigm shift sensitive tools and testing them with a number of pilot applications. 
This is the objective of the third workpackage: WP3 – Integrated assessment of land use competition. 

 The first development a new generation of global indicators and models, starting from already existing 
sustainability accounting and general equilibrium modelling frameworks and adapting these to make 
them (more) sensitive to paradigm shifts in the long-term perspective. This is the objective of the fourth 
workpackage: WP4 – New generation of global accounting and general equilibrium modelling 
frameworks. 

 A pilot assessment of possible adaptation and mitigation strategies to tackle with different paradigm 
shifts, evaluating their trade-offs. This is the objective of the fifth workpackage: WP5 – Optimal strategies 
and policies to direct and adapt to global changes. 

 To produce a comparative evaluation of the advancements in modelling tools achieved by PASHMINA, 
and to disseminate those in the scientific and stakeholders communities by means of innovative 
dissemination tools (virtual library, wiki-web tools, webGIS application) and other dissemination activities. 
This is the objective of the sixth workpackage: WP6 – Dissemination and stakeholder involvement.  

 

1.3. Main S&T results/foregrounds  

 
PASHMINA project fulfilled its objectives fully. In the following sections the main results achieved in the 
different technical workpackages are summarised. 
 

WP1 Global meta-analysis  
(WP leader: MCRIT) 
 
The consortium explored which could be the key changes in the next decades investigating the strength of 
the drivers and assessing the weight and the range of the impacts. 
Three overarching questions have driven the analysis: 
 The current paradigm, based solely on the dominance of GDP growth, can be considered suitable or 

even desirable for European countries in the next decades?  
 In the ecological economics framework, which paradigm shifts can be imagined?  
 Which well-being indicators might capture this shifts? 
 
To answer these questions, pathways of societal transition were designed on the basis of the interrelations 
among two main dimensions: the technological and the behavioural one the other. To support the scenario 
building exercise, these dimensions were represented in a diagram where the technological axis defined the 
type of economic growth (industrial GDP versus cognitive GDP civilization) and the behavioural axis 
measured the care for nature and societal well-being (less care versus more care). 
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Based on the review of the 25 most prominent scenarios and two Delphi surveys involving more than 100 
experts, the researchers formulated four possible scenarios for future societies, spotlighting the possible 
shifts and alternatives for three main streams of investigation: 
1) The challenges in energy and climate, 
2) The transition in urban form and urban patterns, 
3) The changes in rural land use and ecosystem services. 
 
A sketch of the explorative scenarios of future European societies at 2050 can be described as follows: 

1. The Pear World - Growth beyond Limits: features the strengthening of corporate capitalism and 
market mechanisms, pursued globalization of goods and financial markets, a new technological 
wave in the form of ICT, nanotechnologies and biotechnologies. Totemic measure of progress: GDP 

2. The Apple World - Growth within Limits: assumes that a low-carbon economy and adequate 
biodiversity protection can be achieved with currently identifiable technologies and at moderate 
economic costs without damaging opportunities for human development, provided that a number of 
barriers to achieving the right policy conditions and institutional settings are overcome. Totemic 
measure of progress: GDP and GHG. 

3. The Potato World Stagnation: the key question is whether the growth in material flows could remain 
within the limits for climate change, natural resources' availability, global ecosystems' health and 
biodiversity loss, as well as help to alleviate global poverty. The answer would be negative, and the 
world is set to collapse. Totemic measure of progress: GDP and environmental costs indicators . 

4. The Orange World - Beyond Growth the present measurement of growth is abandoned. A new 
frame is set up to account features of wellbeing "beyond GDP", including self-production and 
services rendered by nature, taking into account the realities that do not pass through the market or 
get irrelevant evaluation by a market. A new techno-economic and social paradigm emerges. 
Totemic measure of progress: Well-being/sustainability indicators. 

 
The qualitative scenarios features were quantified by the forecast of 50 key variables undertaken through 
metamodelling work that provided socioeconomics, transport, energy, environment and territorial portraits of 
the world and its main regions, including Europe, in the next forty years. 
The PASHMINA metamodels have been contrasted with a 1950-2050 baseline built from a wide range of 
existing reports and submitted for comments to the two rounds of Delphy. The long term forecast have 
elaborated with a multidisciplinary approach taking into consideration: key relations, megatrends, seeds, 
limiting factors and wildcards.  
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The metamodel work allowed a comparison, across scenarios, of the shifts forecast for each variable. Below 
is provided an example of the changes foreseen in each scenario for the variable of urban population as 
share over total population: 

 
The results of the WP1 activities are reported in the 'Qualitative Scenarios and Forecast' (deliverable 1.1) 
and 'Quantitative scenarios, as evolution of the qualitative' (deliverable 1.2), both available on PASHMINA 
website (www.pashmina-project.eu).  
 
Moreover, through PASHMINAWiki tool (http://www.pashmina-project.eu/wiki) it was possible to actively 
contribute in defining future challenges, seeds and transitions. In fact, PASMINAWiki aimed at reviewing and 
updating the Scenarios through a participatory approach between experts of different fields. 
 
Last but not least, a PASHMINA Knowledge Library was created, which gathered on-line 300 documents 
concerning the reports produced, the model used and the modelling paradigm elaborated for long-term 
forecast studies carried out at EU and World level. The Library, which is still available online, can be browsed 
by theme - socio-demography, economy, transport, energy, environment and governance-or by category 
trends, scenarios, new technologies, policy documentation and databases. 
The library was constantly updated with new documents during the project lifetime. 
 

The results achieved under WP1 are presented in the following documents, available for download on the 
PASHMINA website: 
 D1.1 – Qualitative scenario 
 D1.2 – Forecast and quantitative scenarios, as evaluation of the qualitative. 

 
 

WP2 Paradigm shifts and urbanization  
(WP leader: Enerdata) 
 
Within WP2, the consortium analysed the paradigm shift in the Urban Energy and Transport Nexus.  
A change of transport-energy paradigm away from ICE-petrol will be unavoidable in the coming decades for 
climate change reasons. It will be facilitated by the increasing scarcity of oil. It could result from a 
generalisation of the use of electricity in the road transport (as earlier in the rail transport), which could 
afterwards pave the way to the use of hydrogen in fuel cells, both of them avoiding diffused, non 
sequestrable, CO2 emissions at the level of the vehicles. 
 
Several studies, reports, already provide reliable materials about costs, performances and industrial issues 
related to these break-through technologies. But their impacts on/ compatibility with mobility requirements 
have not yet been assessed. Their impacts on the overall energy system and on the environment, which can 
be enormous if we consider what has been the case with the petrol-ICE paradigm, have not yet been 
seriously assessed, only very poorly with conventional energy models structured according to the existing 
energy system. 

http://www.pashmina-project.eu/
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Another major weakness of most studies carried out up till now is their very poor accounting for the 
geographical differences and spatial variation of the changes brought about by new paradigm, although 
these dimensions appear more and more crucial to properly assess interactions between mobility, energy 
and the environment.  
PASHMINA attempted to overcome these limitations in various ways. 
 
From a purely analytical perspective, mobility has been mostly assessed in a deterministic way as a 
consequence of economic growth (so-called “coupling”). This was revisited in PASHMINA, considering that 
this historical "coupling" was merely a consequence of the paradigm in which the transport-energy-
environment nexus has developed during the last decades.  
From a modelling side, almost all existing models necessary to investigate quantitative consequences of 
paradigm shifts have been structured and calibrated on the basis of the existing paradigm. With an intrinsic 
contradiction between the characteristics of these models and their pretention to assess the consequences 
of paradigm shifts. PASHMINA has tempted to overcome these contradictions, relying on previous research 
development on modelling, as the VLEEM(1) project, dedicated to capture implications of sustainability on 
the very long term. Emphasis has been put on societal and macro-economic consistency issues related to 
urbanization, as well as the consistency between the deployment of new technology clusters for mobility, 
deployment of new mobility services and changes in behaviours. 
 
In addition, innovative GIS analysis and modelling has contributed to enhance the above outcome of 
PASHMINA by highlighting the importance, constraints and potential of the territorial dynamics, while 
analysing paradigm shifts and new socio-economic concepts in a long term perspective. 
 
Last, an innovative modelling effort was undertaken to endogenise urban dynamics in the framework of the 
dynamic recursive Global Equilibrium model IMACLIM-R to address macroeconomic consequences of 
changes in urbanization pattern. 
 
Based on these enhanced models, PASHMINA provided new visions for the EU corresponding to the 
PASHMINA scenarios that encompass real paradigm shifts, i.e. "Apple", "Orange" and "Potato". 
 
These visions attempted to overcome the most critical weaknesses in previous EU-2050 visions, which are: 
 Very few ruptures taken into account in the existing socio-economic model and related mobility pattern; 
 Mostly focused on individual technologies, not on new clusters; 
 No interactions between new technologies and behaviours and social organization. 
 
Innovative approaches and tools 
From an analytical viewpoint, here are the main innovations brought about by PASHMINA:  
 Segmentation and description of urban reality versus carbon issues; 
 Urbanization and macro-economics; 
 Mobility behaviours and accessibility under constraints on speed and space use in various urban 

environments; 
 New technologies and services for mobility, interaction with behaviours and city organization, 

identification and characterisation of new technology clusters merging transport technologies and 
renewables. 

 
From a modelling viewpoint, the main innovations were as follows. 
 IMACLIM-R: urbanization and macro-economics; 
 Spatial disaggregation into a system of cities; 
 Attractiveness of cities and migrations of firms, jobs and population; 
 VLEEM-TILT: urbanization, behaviours, mobility, technology, energy and emissions. 
 
Urbanization pattern development and related speed, time-use and car equipment dimensions in mobility 
modelling: 
 Technology clusters development according to urbanization pattern; 
 GIS: Mapping impacts of paradigm shifts on urban development; 
 Mapping impacts of paradigm shifts on urban development; 
 Impacts of speed and other complex factors on dwelling location; 
 Impacts of transport systems decisions on accessibility. 
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New quantitative visions of the EU to 2050 
The new quantitative visions of mobility, accessibility, energy and emissions in European urban areas 
according to PASHMINA scenarios tried to answer fundamental questions regarding post-carbon transitions 
and related paradigm shifts: 
 "Apple" scenario: what can technology do, if basic trends in behaviours, urbanization and mobility mostly 

continue? 
 "Orange" scenario: what can be expected from deep changes in behaviours «beyond tangibles», and 

more compactness in cities? 
 "Potato" scenario: what might happen if physical limits are not anticipated and Europe experience 

recurrent crises? 
 

Lessons and policy findings 
PASHMINA brought about rather positive lessons about the progress of knowledge required to assess the 
consequences of paradigm shifts, as far as the transport-energy-environment nexus in relation to 
urbanization is concerned:  
 we are now much better equipped to assess the consequences of deep changes in the society on 

mobility and related energy and emissions, 
 we have much better insights in the conditions of change in transport technologies, its inter-action with 

mobility and its potential key role in new technology clusters around renewables, and  
 we have a much better understanding of the interactions between transport decisions, mobility and 

accessibility. 
 

But PASHMINA did not answer all the questions, and among the negative lessons that we can draw at this 
stage: 
 we remain still very poor in metrics for welfare - beyond tangibles, 
 we made only little progress on the value of time, in particular in view of macroeconomic feed-backs of 

speed constraints. 
 

Below are reported the major policy findings of PASHMINA: 
 
Technology 
 If mobility pattern does not change, new technologies and services could, at best, halve direct and 

indirect EU GHG emissions by 2050, i.e. far away from what is required to keep the earth temperature 
increase below 2°C. 

 In addition, this "factor 2" reduction could only be achieved in case of a rapid penetration of electricity in 
short distance mobility, with an electricity generated from non-CO2 emitting technologies, renewables 
and nuclear. 

 If the EU is able to master the paradigm shift in transport technologies, in particular from the industrial 
point of view, this may well contribute to sustain the economic growth in Europe 

 Complementarities between electro-mobility and renewables do exist, and new technology clusters could 
emerge in Europe, as win-win solutions. 

 
Behaviours and social innovation 
Mobility pattern will have to change in any case in the EU before 2050: either because CO2 emissions of 
transport must cope with 2°C / 450 ppmv target by 2050, or because a direct consequence from broader 
changes in social priorities (“beyond tangibles”, Orange scenario), or because it will be painstakingly forced 
by oil scarcity (Potato scenario). 
Social innovations required to foster thrift mobility behaviours include: 
 Re-shaping core cities and suburbs to increase accessibility with less distances; 
 Favouring zero energy and + energy building concepts in new constructions to foster new decentralized 

transport-energy clusters; 
 Rationalizing mobility needs thanks to new technology clusters and new services, through reduced 

autonomy requirement. 
 

Economic threats 
 Broad changes in social priorities towards “beyond tangibles” may result in a lower – but better 

distributed - GDP growth; 
 If nothing changes deeply in mobility and technology, the oil shock will be very painful, and the loss in 

GDP important; 
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 Investing in urban densification could substantially reduce the costs of the transition towards sustainable 
urban systems. The current levels of public debt of many Member States, at national and regional levels, 
are however a strong obstacle to any significant action in this direction. 

 
A risk of increasing social inequality is highly possible (more people close or below the poverty threshold, 
and a small class of people capturing an increasing share of the global wealth). Moreover, the risk may 
worsen because of oil prices if poor people cannot afford to purchase new efficient technologies. 

 
The WP2 partners assessed also the impacts of paradigm shifts on interactions between energy, 
transport and the environment, and related economic consequences. In fact, during the first 18 months 
of the project SMASH has developed an innovative modeling tool that allows endogenising urban dynamics 
in the framework of its dynamic recursive model, IMACLIM-R. More precisely the model, inspired by the new 
economic geography (NEG), computes trajectories of worker and firm populations of large urban areas that 
are endogenous to the working conditions and cost-of-living specific to each area. These trajectories, by 
impacting on the average density of the modeled countries or regions, influence transportation demand, with 
obvious consequences on fuel consumption, carbon emissions, congestion, etc. An application has been 
developed on the United States, and is described in the deliverable reporting on the theoretical model. 
 
Moreover, AU worked on mapping the changes in urban sprawl and related transport infrastructures. 
Within the first part of the project, AU worked on setting up GIS based tools for mapping and analysing the 
importance of spatial structures, urban pattern and related transportation networks, departing from the 
situation in the Greater Metropolitan Area of Copenhagen and its surroundings within the Eastern Danish 
Islands. 
 
Accessibility of city centres, working places and recreational activities via public and private transportation 
plays a major role in peoples decisions on places to live, their commuting patterns and travel time and 
distance and modes of transport chosen. In order to model current accessibility and possible consequences 
of paradigm shift in peoples transport behaviour and selection of transport modes, analysis and models for 
public and private transport have been developed (Fuglsang 2011a, Fuglsang 2011b). Besides their 
application in WP2, the accessibility model has been included in the Land use competition model LUCIA 
(Land Use Change Impact Analysis), adopted to handle PASHMINA requirements as part of AU's 
contribution to WP3. 
 
AU contributed also the analysis of transport behaviour and citizens response and demand for transportation 
as seen from an environment sociological view and in a spatial and regional planning perspective. This 
activities is still on-going and looks at spatial planning in Denmark, and the outcomes of the Danish 
Transport Behaviour Studies undertaken in Denmark. For the time being knowledge obtained has been 
included in discussions and design of the GIS mapping and modelling tasks. 
 
Other research allocated to PASHMINA is a master thesis on 'Urban Space and Sustainable Mobility' that 
examines ways in which urban planning can influence human mobility behaviour towards more sustainable 
transportation.  
 
The study combines urban planning theory with methods developed by architect Jan Gehl and mobility 
research theory within the environmental sociology. The study centres on a case study of Kgs. Lyngby, a car 
dominated suburb of Copenhagen, and is finalised with a proposal for redesigning the suburb's spaces for 
transport infrastructure in favour of pedestrians. 
 

The results achieved under WP2 are presented in the following documents, available for download on the 
PASHMINA website: 
 D2.1 - Policy brief on methodology applied to assess economic consequences of interactions between 

transport, energy and the environment 
 D2.2 - Policy brief on GIS specifications and how to use it in local applications to assess geographical 

consequences of paradigm shifts 
 D2.3 - Maps of geographical consequences of paradigm shift in local applications 
 D2.4 - Policy brief on economic consequences of changes in interactions between transport, energy and 

the environment related to paradigm shifts, in local applications 
 D2.5 - Policy brief on consequences of the paradigm shift on transport-energy-environment nexus 
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WP3 Integrated assessment of land use competition 
(WP leader: IfW) 
 
Within WP3, the consortium analysed the paradigm shift in the Global Land use and Ecosystem 
Assessment. 
 
Land use models are used to understand and interpret the complexities and interdependencies between bio-
physical and socio-economic systems. Three different types of models have been used in PASHMINA to 
analyse paradigm shifts in land use and territorial functions related to agriculture, forestry and more in 
general ecosystem services.  
 
GLOBIOM (Global Biosphere Management Model) 
Enforcing rigid levels of biofuel targets might come at a severe cost in terms of increasing food price 
volatility, which is already partially under threat due to increasingly volatile yields. In addition, environmental 
implications also point to the advantages of more flexible mandates. 
 
Therefore, policy actions should focus directly on the positive and negative, environmental and social effects 
linked with biofuel production, rather than on biofuel production itself. An effectively sustainable expansion of 
biofuels requires criteria that target any agricultural production and a larger group of countries. 
 
Moreover, adaptation in the livestock sector is a necessary condition for sustainable future development, and 
it has to be taken into account when designing future policies. Again, flexibility is at the heart of a robust 
adaptation strategy. 
 
DART (Dynamic Applied Regional Trade) 
Biofuel policies are likely to remain an important driving force in world agricultural markets over the next 
decades. A special attention is needed in establishing an appropriate level and cost-effective policy mix. 
 
By-products generated during the production process of biofuels and vegetable oils play an important role 
determining on the one hand revenues for biofuel producers and on the other hand the net effect on land use 
changes. Omitting by-products in the analysis may lead to misleading conclusions. 
 
Accounting for land heterogeneity is crucial in land use modelling, because land use decisions and planning 
imply an evaluation of the crop production requirements based on their biophysical limitations and potentials 
for crop production. 
 
LUCIA (Land Use Change Impact Assessment) 
Changes in planning practice generate direct impacts on the urban and natural landscapes. Through 
implementing adjusted planning strategies, urban sprawl can be counter-acted, which may result in more 
sustainable land-use patterns, e.g. shifting the focus of transport from individual towards public personal 
transportation.  
 
The inclusion of new indicator maps (such as accessibility to working places, areas for recreational activities 
and property values among others) in land-use competition models like LUCIA could provide important 
supplemental information for planning practice. This allows to optimize location of residential areas relative to 
work and recreational areas and in addition reflect consequences for other types of land-use. 
 
An in-depth analysis of land-use competition considering specific regional problems has been studied in 
PASHMINA. Using different methods, the partners carried out studies to explain land use transitions in 
Andalusia under different climate policy scenarios, to model future land-use with a specific focus on transport 
flows in the Copenhagen metropolitan area, and to provide an integrated assessment of changes in 
ecosystems in the Czech Republic: 
 
 Case study “Andalusia”. Based on an econometric model, this case study identified land use drivers and 

estimated a reaction function for landowners in Andalusian agroforestry lands. The main 
recommendation for policy makers was that they have to take into account inertia when designing land 
use policies in general, and specifically climate change and renewable energy policies that depend on 
large scale land use changes. Carbon sequestration policies and biofuel production are prime examples 
and our results suggest that these policies will need a long period of time to change current land uses.  
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The results showed also that non-monetary factors are at least as important as net income and subsidies 
for the landowner and therefore models that focus exclusively on monetary incentives will likely 
overestimate the amount of land that changes as a reaction to a given increase in monetary incentives. 

 Case study “Copenhagen Metropolitan Area”. Based on the LUCIA land use competition model and 
Danish land-use developments and planning practice over 20 years, this case study models future land-
use with a specific focus on transport flows. The PASHMINA'S scenario outlined and associated 
paradigm shifts were translated into the real world context of the Copenhagen case area. 
The outcomes of the three scenarios were clearly distinct in terms of travelling distances and population 
distribution in the area, leading to different possible accessibility and thus possibility to choose more 
environmental friendly and public transportation. Furthermore, it has been demonstrated that political 
decisions and spatial planning should favour more dense and/or agglomerated urban development 
(Apple and mainly Orange Scenarios). In the Apple Scenario, closeness to public transport (mainly rail) 
already is favoured. The Orange Scenario focus is laid on urban densification, mainly in suburbs and 
villages. This enables and enhances the possibilities of establishing new public transport infrastructure 
as many people then will live close to these. On the other hand, scattered places of living (Pear 
Scenario) and working places leads to a demand more private, individual transport by car.  

 Case study “Czech Republic”. Based on an integrative approach that enables to investigate the impacts 
of driving forces on the state of ecosystems and biodiversity and to measure the corresponding welfare 
changes in monetary terms, this case study analysed land-use patterns that have been induced by the 
transition process in the Czech Republic since 1990.  
The patterns of land-use changes as well as its driving forces sharply diverge in the long run. This has to 
be considered when designing land-use policies. Carbon sequestration policies and renewable energy 
policies may be especially associated with large scale and long-run land-use changes, for which the 
estimation of welfare effect changes should be taken into account. 

 
The transition economies deserve detailed analysis of patterns and driving forces that induce land-cover 
changes during the transformation phase because of unevenly spatially distributed suburbanization, 
landscape fragmentation and unfavourable land-use trends.  
 

The results achieved under WP3 are presented in the following documents, available for download on the 
PASHMINA website: 
 D3.1 - PASHMINA Policy Brief on development resp. extensions and on data description 
 D3.2a - PASHMINA Policy Brief on Land Use Transitions in Andalusia under Different Climate Policy 

Scenarios 
 D3.2b - PASHMINA Policy Brief with model applications (IfW) and Case study b 

 
 
WP4 New generation of global accounting and general equilibrium modelling frameworks 
(WP leader: IIASA)  

and 

WP5 Optimal strategies and policies to direct and adapt to global change  
(WP leader: FEEM) 
 
The results of the WP4 and WP5 are presented together because the work carried out by the WP 
participants was strictly interrelated and focused on the analysis of the paradigm shift in the global 
economy. 
 
As part of the activities of PASHMINA, FEEM, IIASA, SMASH and WIFO teamed-up to develop a “new 
generation” of modelling tools that allow examining radical paradigm shifts from a quantitative perspective. 
 
Four state-of-the-art modelling tools were enhanced to simulate the shift from a scenario of growth that 
follows the current development trajectory to two scenarios of growth that require a marked departure from 
the current growth paradigm – i.e. a paradigm shift.  
 
The “PEAR” scenario was the “business-as-usual” scenario of PASHMINA. The major thread of the “PEAR” 
scenario was “growth beyond limits”. The two alternatives to the “PEAR” scenario were the “APPLE” and the 
“ORANGE” scenarios. The “APPLE” world had environmental protection and sustainable development in 
general as core values. The “ORANGE” scenario represented a more radical departure from the current 
growth paradigm because it was built around the idea of a “new welfare” paradigm. Individuals steer away 
from consumerism and substitute material with immaterial consumption. In the PASHMINA project this “new 
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welfare” scenario was called “ORANGE”, because as the rough skin of the orange fruit, the “new welfare” 
paradigm emphasizes local diversity, asymmetries and rich social textures instead of uniform, global 
materialism. 
 
By providing a quantitative assessment of the implications of the paradigm shifts, PASHMINA aimed at 
guiding the action of policy makers. Far from being prescriptive, or positive, the scenarios illustrated how 
different assumptions on key drivers of the global economies affect important variables such as income 
distribution, emissions and food security. The scenarios cannot be used to determine the socially optimal 
development paradigm, partly for the simple but fundamental reason that they are backed by different sets of 
preferences, which makes each of them socially optimal in its own right. More modestly, the scenarios 
should be used to assess plausible implications of specific changes in preferences over material and 
immaterial consumption, population growth, productivity growth, land use patterns, environmental values etc. 
 
Each model had its own specificities and was used to shed light on a different aspect of the paradigm shifts 
under study. All models used the same assumptions on basic drivers such as population growth and 
productivity growth. In some cases, variables of one model were used as input to other models. Apart from 
changes in a few selected drivers, the models were retained full flexibility in adjusting optimally other 
variables to the new exogenous trends.  
 
In many cases the PASHMINA scenarios departed substantially from the standard reference scenarios of the 
models. The analysis presented is therefore strictly confined to the scope of the project and does not imply 
an endorsement of the scenarios, nor any judgment over the realism nor the desirability of those scenarios. 
 
Energy and climate 
 The world is inhabited by 9.6 billion people in 2050 according to the PEAR scenario. In the APPLE and 

ORANGE scenarios global population is equal to 8.8 and 8.4 billion in 2050, respectively. This means 
that the APPLE scenario has 800 million people less than the PEAR scenario in 2050 and the ORANGE 
scenario 400 million people less than the APPLE scenario.  

 What is the impact of different fertility assumptions on global CO2 emissions in 2050, keeping anything 
else – e.g. fossil fuel resources endowment, exogenous productivity growth, etc. – constant? Scenarios 
generated by the WITCH model of FEEM show that the impact on emissions of 1.2 billion people less is 
almost negligible for two main reasons. The contraction of fertility is assumed to be in the least 
developed countries, those with the lowest level of emissions per capita. Second, as population pressure 
on natural resources diminishes, prices decrease as well, stimulating higher consumption by the 
remaining population. 

 A set of scenarios run by the WITCH model using the APPLE population projections show that 
aggressive policies are needed to reduce emissions to a safe level. Taxes on all GHG emissions are 
used as a proxy for a large number of policies that are meant to discourage the use of fossil fuels and 
other activities leading to GHG emissions and to encourage the use of clean energy and low-emission 
technologies. 

 In order to be efficient (i.e. least costly) those policies must be implemented globally, must start soon and 
must cover all GHG emissions in all sectors. However, several scenarios reveal that these assumptions 
are at odds with reality. Aggressive climate mitigation policies would be exceedingly costly in emerging 
economies and might not be easily accepted. 

 The PASHMINA scenarios show that developed countries can win the comprehensible reluctance of 
emerging economies by either financing a large share of emission reductions or by committing to reduce 
emissions further at home. However, aggressive, traditional policies might be too costly for developed 
countries as well. 

 PASHMINA has explored the implications of radical welfare and societal paradigm shifts on the long-
term climate mitigation target. The scenarios generated by the WITCH model along the lines of the 
storylines developed in PASHMINA show that a paradigm shift towards immaterial consumption – the 
“beyond GDP” transition of the ORANGE development paradigm – would deliver a substantial reduction 
of GHG emissions. Further societal change would reduce emissions as much as a global uniform tax on 
all GHG emissions that reaches US$ 422/t CO2 in 2050, or any other policy instrument or basket of 
instruments equivalent to the same shadow value 

 The “new welfare” trajectory envisioned in PASHMINA would bring substantial environmental benefits. 
However, it would not be enough to mitigate long-term climate change to safe levels. Scenarios reveal 
that a “new welfare” trajectory should be complemented by aggressive policies targeted at limiting GHG 
emissions (see figure below “Emissions reductions in 2050 attributable to different policy options”). The 
level of commitment needed to steer the global economy towards the 2°C trajectory indicated by the 
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Major Economies Forum should be equivalent to a universal carbon tax that starts at US$ 25/t CO2 in 
2015 and achieves US$ 422/t CO2 in 2050 (see figure below “Temperature reductions with respect to 
warming in 2100 in the PEAR scenario”). 

 

 
Emissions reductions in 2050 attributable to different policy options 

(taxes applied to the ORANGE scenario) 

 

 
Temperature reductions with respect to warming in 2100 in the PEAR scenario 

(taxes applied to the ORANGE scenario) 

 
Adaptation, innovation and “beyond GDP” 
Special versions of WITCH developed within PASHMINA were used to shed light on “knowledge” and 
“welfare” paradigm shifts. 
 Analysis with the AD-WITCH model, developed to study the feedback of climate change on the 

economies and the optimal mix of mitigation and adaptation policies reveals that a new paradigm, based 
on a wellbeing definition that goes beyond GDP, would lead to a more sustainable socio-economic 
development in which climate change impacts are reduced by 56% at the end of the century compared 
to a less sustainable world as described in the pear scenario. This also means that the cost of adaptation 
would drop by about 60%, from US$ 5 trillion to US$ 2 trillion per year, at global level, in 2100. 

 The R&D-WITCH model was developed to describe knowledge accumulation dynamics with greater 
realism. The scenarios developed for PASHMINA show that climate mitigation policy induces a lower 
amount of R&D spending because it increases innovation in clean sectors, but also contracts innovation 
in dirty sectors. Since a large share of innovation is in dirty sectors, the net balance is negative. 

 The Leisure-WITCH model was developed to study “beyond GDP” scenarios focusing on the time 
allocation trade-off between time spent on and off the labour market. Scenarios generated with this 
version of the model have highlighted the importance of the preferences on the distribution of time 
between work and leisure. Scenarios indicate that global GDP would be 4% higher than in a 
heterogeneous development path if countries converge to the US preference for ‘free time' over the 
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century – higher working hours and participation rate, which echoes the PEAR paradigm. Conversely, 
global GDP would decline by about 12%, were preferences to converge to the Western European 
preference for ‘free time' – which echoes the ORANGE paradigm. 

 
Forests, agriculture and global food markets 
IIASA's GLOMBIOM model explored paradigm-shift's implications on forests, agriculture and food demand 
and supply. The scenarios generated by GLOBIOM show that:  
 Calorie consumption targets for an expanding global population can be met without provoking massive 

deforestation in both the APPLE and ORANGE scenarios because both incorporate environmental and 
social policies that discourage deforestation and encourage low-emission dietary shifts. Both the APPLE 
and the ORANGE world foresee a continued increase in productivity, which translates to higher crop 
yields and more productive management techniques. 

 The scenarios reveal that it is the combination of high productivity growth and explicit environmental 
protection that minimize the impact of a growing population and of greater affluence on the ecosystems. 
In particular, policies that would generate the same incentives as a universal high carbon tax would 
reduce deforestation considerably, would increase livestock prices and therefore lower meat 
consumption and related emissions.  

 
The distributional impact of paradigm shifts 
WITCH is a global model with regional aggregates and GLOBIOM is a partial equilibrium model, covering 
only the agricultural, forest and bioenergy sector. Both assume homogenous population/labor force. 
However, paradigm shifts might have different implications for different population groups and different 
sectors of the economy. 
 
IMACLIM-P was developed by SMASH to explore the impact of policies on different classes of population in 
France. The scenarios generated by IMACLIM reveal that: 
 The emission reductions foreseen by the APPLE and ORANGE scenarios might be difficult to achieve in 

countries with an already relatively low carbon production mix. For example, France already has a very 
low level of emissions because it heavily relies on nuclear power.  

 Also energy efficiency improvements appear to be costly in France. However, it is not clear if this is a 
result that reflects real difficulties or it is a signal that the model rests on too conservative assumptions 
regarding the energy efficiency potential in France. The truth probably lies somewhere in between those 
two conclusions, but would require extensive additional research. 

 Carbon pricing is a natural candidate to simultaneously induce the carbon and energy efficiency that 
characterise the ORANGE and APPLE paradigms, and could be complemented by a uniform, strong 
price signal on housing surfaces, to specifically target the notoriously inelastic energy consumptions 
related to both transport and space heating.  

 To aim at the social inclusiveness of the ORANGE scenario, the carbon tax could be complemented by a 
substantial tax reform that would aim at restoring the overall progressivity of the French tax system. The 
illustrative radical reform of a doubling of the average income tax rates of household quintiles succeeds 
in cutting by a third the 2006 Gini index of income distribution by 2035. 

 IMACLIM-P confirms at a national level the findings of the WITCH model for the global economy: uniform 
carbon pricing, without compensations is not politically feasible because inequitable. However, offsetting 
regressive effects of climate mitigation policy might be difficult because large redistribution policies must 
be implemented. 

 The efficiency-equity trade off in climate policy poses big challenges to policy makers. A progressive shift 
from the APPLE to the ORANGE world would facilitate the solution of that trade-off. 

 
Reshaping energy services demand 
The FASTEST model, developed by WIFO, allows studying how paradigm shifts affect energy indicators in a 
selection of European countries. With respect to the PASHMINA scenarios the analysis reveals that: 
 Energy-related CO2 emissions across all sectors in the Old Member States (OMS) are similar for the 

PASHMINA ORANGE and APPLE scenario. However, there are some underlying differing 
developments: while an increasing energy service demand is compensated by increasing energy 
productivity in the APPLE scenario, in the ORANGE scenario both energy service demand and energy 
productivity grow only modestly. 

 For the New Member States (NMS), more pronounced differences between the ORANGE and the PEAR 
World can be noticed: In the PEAR World, strong economic growth and the large increase in energy 
service demand cannot be offset by rising energy productivity (especially in the transport sector and in 
the industry sector) which results in a pronounced growth of energy-related CO2 emissions. CO2 
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emissions in the ORANGE World, in contrast, show only a moderate increase despite a lower 
improvement in energy productivity. The dampening effect on CO2 emissions in this scenario stems from 
the overall lower economic activity that also translates into a lower energy service demand in all sectors. 

 The analysis carried out with the structural energy model suggests that in order to achieve a reduction in 
CO2 emissions as envisioned in the PASHMINA ORANGE World, a reduction in (the growth of) 
economic activity is not sufficient if the current production and consumption patterns prevail. A “Beyond 
GDP” life style that is suitable for reaching long run climate targets must ensure that also energy 
productivity potentials are fully exploited, i.e. that energy service demand can be satisfied with minimal 
energy flows. 

 
The three scenarios assessed for PASHMINA (Pear, Apple and Orange) describe three very different 
development trajectories. Of course, it was impossible to say what development pathway will be pursued by 
European and global policy makers in the next decades. Each development trajectory is also characterized 
by a great deal of technological and political uncertainty.  
 
In order to convey the uncertainty regarding the realization of future scenarios, in PASHMINA the consortium 
proposed an innovative use of Bayesian Networks. Bayesian Networks are identified, and are increasingly 
applied, as an effective tool to assist problem solving in a wide range of areas. Their relative simplicity 
compared to other modelling approaches, makes them suitable to help policy makers and a non-technical 
audience overcome important challenges such as: 
 Interpret complex models and outputs through a synthetic and user-friendly interface; 
 Integrate knowledge and data from different sources and disciplines in a single framework of analysis; 
 Take into account the uncertainty regarding future scenarios and policy choices into the analysis. 
 
In PASHMINA, two Bayesian Networks, using data from GLOBIOM and WITCH, were structured and 
compiled. 
 
The Bayesian Networks models were firstly applied to carry out “what-if” scenario analyses, illustrating the 
outputs of the two models. Then, subjective probabilities, describing the uncertainty of a shift towards the 
alternative words and the uncertainty regarding the choice to implement a carbon policy or to impose 
restriction on technologies, are incorporated into the two BNs as likelihood evidence. 
 
Finally, the partners carried out diagnostic exercises in which Bayesian Networks were used to assess the 
probability of being in one of the three development trajectories, given the assumption of observing a desired 
outcome of the model. 
 

The results achieved under WP4 are presented in the following documents, available for download on the 
PASHMINA website: 
 D4.1 - Detailed description of models developed in Task 4.1, with publication of the documentation on 

the project’s web-site  
 D4.2 - Description of the set of shared assumptions to harmonize models’ outputs and to allow exchange 

of input/output data 
 D4.3 - Report on Robust Decision Making Models 

 
The results achieved under WP5 are presented in the following documents, available for download on the 
PASHMINA website: 
 D5.1 - Production of harmonised baseline scenarios with models that integrate the new advanced 

features developed in WP4 
 D5.2 - Preparation of a report that illustrates several applications of the newly developed models to 

major economic global changes and to global warming in particular 
 D5.3 - Preparation of a report that describes the comprehensive policy strategy to govern global change 

and adaptation behaviour under uncertainty 

 

WP6 Dissemination and Stakeholders involvement  
(WP leader: ISIS) 
 
One of the most important results of the WP6 activities was the Wiki4Global Changes. It is a new social 
website, created to stimulate discussion, debates, and the exchange of knowledge among scientists and 
practitioners in order to work together towards sustainable development. The platform is part of the 



PASHMINA Final Activity Report   

23 

PASHMINA project and is framed by four global shifts imagined in the areas of policy, energy, economy and 
lifestyle:  
 
“Beyond voting” questions the paradigm of Western democracies: is just voting who govern us enough? 
Sustainability issues continue indeed to be relevant well beyond the electoral terms, and often beyond the 
limits of national powers to govern, requiring coordinated actions above or below that level. A key issue is 
therefore the extent to which we increasingly need to build and rely upon complex multi-layer State regimes, 
with international, national and local institutions playing together to ensure a better governance of common 
sustainability challenges. 
 
“Beyond oil” questions the paradigm of urban and rural life, and related land use and mobility behaviors, built 
upon the availability of cheap oil. The world as we know it, in rich Western countries and increasingly in 
emerging economies, is the direct result of access to cheap and plentiful sources of oil. These sources are 
declining, the price of oil is increasingly unstable and the environmental and social impacts of its exploration 
and use are affecting our planet. Can we imagine our life beyond oil, shifting to a different nexus between 
energy availability, our use of land and the development of the built environment, and our daily mobility in a 
world where oil is no more the dominant energy source? 
 
“Beyond GDP” questions the paradigm of defining and achieving progress only by increasing Gross 
Domestic Product: currently the most popular measure of material wealth. GDP is the total unduplicated 
value of goods and services produced within a country or region during a given period. Traditionally, GDP 
growth has been equated to income growth and hence better lives. This simple correlation is now being 
questioned. The key issue is that, if we understand progress to mean an improvement in well-being, then 
GDP is a an incomplete, and sometimes even misleading, measure: including items that grow when things 
are or might be getting worse (e.g. pollution control, safety, security, police and defence expenditures) and 
leaves out things that we may value - leisure time, voluntary work, unpaid housework. 
 
“Beyond tangibles” questions the paradigm of mass consumerism of material goods. The social norm of 
consumerism, which values "consuming" over "doing", "being”, "producing", and “recycling”, dominates 
affluent societies, but materialism and consumerism are starting to lose their appeal. Globally, and especially 
with the growth of emergent economies, people are working harder and longer – and will earn more money 
as a result – but in affluent societies people are beginning to question the benefits of consumerism, and 
there are signs that money cannot buy happiness and that identity is shaped by how we live rather than what 
we own or consume. Empathy, connectedness, friendship, curiosity, and creativity are also powerful sources 
of motivation, and it is crucial to tap into these. 
 
For each of these areas, there is an opportunity on the site to debate the possible paradigm shifts that may 
occur, noted as “paradigm shift debates”, by commenting, voting or creating new topics for debate. There is 
also an opportunity to access and contribute to growing knowledge on the topics in the form of a wiki. 
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1.4. Potential impact, main dissemination activities and exploitation of 
results 

 
PASHMINA primarily aims at the development of innovative approaches to devise and assess future visions 
of a sustainable Europe. The main expected impact was therefore the enhancement and improvement of the 
scientific body of knowledge required for the above developments. Accordingly, the project has strived to 
ensure that its results are: 
 Innovative, in that they substantially add to the current state of the art 
 Policy relevant, in that they can provide usable inputs to the assessment of current EU policies and to 

the formulation and monitoring of future policies 
 Potentially relevant for society as a whole, in that the implementation of the sustainable policies devised 

in the project can be concretely expected to improve the quality of life of European citizens 
 Widely diffused and discussed among the scientific community, policy makers and stakeholders involved 

in the formulation and/or implementation of sustainable policies. 
 
The highly innovative and exploratory nature of the research work featured in the project implies that many of 
the project impacts should be considered as indirect (or potential), in the sense that their concrete 
materialisation and, all the more, their measurement, is only possible if the scientific innovation produced by 
PASHMINA is validated and concretely applied in the formulation of original policies at the local, national, 
regional and European level. 
Such limitation is clearly intrinsic to the nature and scope of the task as defined in the Workprogramme, and 
it would therefore be unrealistic - and scientifically not credible - to claim that the successful implementation 
of PASHMINA will per se generate e.g. improvements in the quality of life of European citizens, or a directly 
measurable reduction of GHG emissions, etc. 
 

Impact on the RTD community 
The general subject of medium/long term sustainability of the European economy and society has been in 
focus in a number of research projects, many of which funded within EU Framework Programmes, and most 
of the PASHMINA partners have in fact played a prominent role in such efforts. While the progress thus 
achieved in recent years is tangible, it is commonly recognised that the current body of scientific knowledge 
can hardly be considered as definitive when it comes to providing decisive input to policy formulation, or 
even to a robust representation of possible futures.  
The main reasons behind this include: 
 the very complexity of the subject, which inevitably calls for sophisticated methods and tools, but also for 

the means to validate their robustness (simplified representations, case studies) 
 the historical tendency to look at the future as the continuation of the past, and the well-known difficulties 

(both conceptual and methodological) to devise possible futures that incorporate discontinuities (e.g. the 
paradigm shifts in focus in this project) 

 the (relatively) recent recognition of the unsustainability of current paradigms (fossil energies, private 
motorization, urban sprawl, man-made accelerated depletion of natural resources), and of critical 
tradeoffs between those, whereby an insufficient assessment capability may lead to major policy 
uncertainties (a typical example is the role of biofuels in worldwide energy supply and the implications of 
massive development of biofuels on the sustainability of ecosystems, of international trade, etc.) 

 
PASHMINA has generated direct impacts on the RTD community by: 
 Ensuring major advancements in the modelling tools adopted so far and, at least as importantly, 

assessing their comparative merits and limitations through a comparative review of their performances, 
in order to reach conclusions on the robustness of the modelling approaches and propose a roadmap for 
the eventual integration between different modelling platforms 

 Explicitly incorporating and representing selected paradigm shifts in the modelling exercises, notably 
focusing on the changing relationship between land use and urbanisation, and in general across 
sectorial policies that are too often insufficiently integrated (land use/energy/transport/environment) 

 Applying the new approaches and models to specific, concrete case studies, in order to validate them 
 Explicitly analysing specific tradeoffs to be considered in policy formulation, with particular emphasis on 

the balance between mitigation and adaption policies and measures 
 In general, making the most of the high level of multidisciplinarity featured by the Consortium, particularly 

with a view to "think out of the box" when developing new visions of the future and the associated 
methodological approaches. 
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Contribution to EU policies 
It is increasingly difficult to find a single policy document issued by the EU that does not, directly or indirectly, 
refer to the ultimate goal of sustainability. This is due to the combination of the increased awareness of the 
sustainability implications of policy making at all levels, and of the improved capability of assessing the 
causal links between e.g. sectorial developments and the main indicators of sustainability (economic, 
environmental, societal). 
Ultimately, one can therefore claim that PASHMINA, inasmuch as it has succeeded in shedding new light on 
the qualitative and quantitative effects of policies that explicitly target a forceful transition towards increased 
sustainability of the European society, may contribute to the formulation, monitoring and assessment of all 
major EU policies, particularly in the following EU policies/policy areas: 
 The EU Sustainable development Strategy 
 EU environmental policies, notably 

o The 6th Environment Action Programme 
o The EC Thematic Strategy on Air Pollution and Air Quality regulation 

 EU Energy policies, notably 
o The Green Paper on Security of Supply 
o The energy efficiency Directive 

 EU Transport policies, notably 
o the Common Transport Policy illustrated in the 2001 White Paper and its mid-term review 
o the development of the TEN-T 

 The EU Sustainable Urban Mobility policy, notably the Green Paper on Urban Mobility and the 
subsequent Action Plan 

 EU cohesion policies, whereby the appraisal of possible paradigm shifts can only be effective if carried 
out at the comprehensive EU level, while at the same time factoring in the differences in 
socio/economic/political contexts observed across Member States, and providing for a differentiated 
estimation of major implications on e.g. welfare, air quality etc. In addition, the advancements produced 
by PASHMINA in the capability of modelling long term global changes are expected to have an important 
impact in relation to the new EU climate and energy policy package, approved in December 2008, which 
sets the following targets for 2020: 

 Cutting greenhouse gases by at least 20% of 1990 levels (30% if other developed countries commit to 
comparable cuts) 

 Increasing use of renewables (wind, solar, biomass, etc.) to 20% of total energy production (currently is 
about 8,5%) 

 Cutting energy consumption by 20% of projected 2020 levels by improving energy efficiency. 
 
The emphasis given to the new EU climate and energy policy package to shape the future evolution of 
Europe is well reflected in what Commission President José Manuel Barroso said when it has been 
approved by the European Parliament: "The EU's climate and energy package is part of the solution both to 
the climate crisis and to the current economic and financial crisis. It represents a green "new deal" which will 
enhance the competitiveness of EU industry in an increasingly carbon-constrained world. Moving to a low 
carbon economy will encourage innovation, provide new business opportunities and create new green jobs." 
Finally, and more directly, PASHMINA results provide explicit inputs into the formulation of future RTD 
policies in the general area of sustainability science (based on the conclusions reached on the robustness of 
alternative analytical approaches, their possible integration, the associated data requirements, etc.) 
 

Impact on society at large 
PASHMINA helps formulate more effective sustainable policies, which will in turn reflect on all the indicators 
of well-being. More specifically, devising optimal pathways of transition towards a more sustainable society 
requires the participation, or at least the acceptance of citizens. Such acceptance can only be gained if the 
information made available to the public is scientifically credible and appropriately diffused. Although 
PASHMINA does not explicitly feature dissemination activities that are exclusively and directly targeting the 
public at large, it has generated abundant evidence to this effect that could be exploited in other projects 
focusing on the science and society link. 
 

Plan for the use and dissemination of foreground 

The outcomes of PASHMINA have been and are being disseminated in the scientific and stakeholders 
community by means of innovative dissemination tools (virtual library, wiki-web tools, webGIS application) 
and other dissemination activities. 
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In general, PASHMINA has adopted a very open approach to the sharing and dissemination of the methods 
and tools developed. Notably, direct access to the interactive versions of selected PASHMINA tools is 
available to all interested through the project website. 

 
 PASHMINA Website: www.pashmina-project.eu (Home page below) 

 

 
 

 
 PASHMINA Logo: 

 

 
 

http://www.pashmina-project.eu/
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2. Use and dissemination of foreground 

2.1. Continuing collaboration/exchange among partners 

The PASHMINA consortium includes 11 partners representing universities, public research institutions, 
private research and consultancy firms. It also features a rich mix of thematic expertise (economics, energy 
and environment, transport, landuse and agriculture), and covers both qualitative and quantitative 
approaches to future studies, and their integration. One of the challenges of the project was to ensure 
smooth and fruitful collaboration within such a diversified group, and having achieved this goal throughout 
the project lifetime, it is now the firm intention of the participants to further consolidate and exploit this highly 
multidisciplinary experience. Accordingly, the PASHMINA partners intend to pursue further collaboration 
opportunities, both within the formal framework of future research projects and through the day by day 
maintenance of contacts and exchanges.  

2.2. Dissemination of existing materials (deliverables newsletters etc.) 

PASHMINA has produced abundant output materials, covering the full range of typologies, including 
scientific Deliverables, newsletters, policy briefs as well as PowerPoint  presentations prepared for the 
various project events throughout its lifetime. These materials illustrate the innovative approaches and the 
original outcomes of the project and as such their interest extends well beyond the simple account of the 
project results. They represent the most immediately tangible product of PASHMINA and it is therefore 
planned to continue distributing them through all possible channels, including active ones such as their 
physical handout (notably of newsletters and policy briefs) at targeted events. 

2.3. Website 

Throughout the project lifetime, the website (www.pashmina-project.eu) has well served its purpose of 
mainstream channel of interaction between PASHMINA and the “outside world”. Indeed, the website has not 
only been used as a means to communicate (one-way) the project developments to the community of 
potential users; it has also been put to work  - and proved extremely effective -  in the interactive mode, 
particularly in the framework of the Delphi survey (two rounds) carried out by the project team. This 
interactive dimension has contributed to the establishment of a “PASHMINA community” around the general 
theme of paradigm shifts. Despite the project end (and the subsequent lack of dedicated budgetary 
resources to this end), the project coordinator has committed to maintain and promote the use of the website 
at least for the following three years, if only to guarantee direct access to the project outputs, including the 
very rich project library that has been established and maintained so far. 

2.4. Wiki portal 

In addition to the official PASHMINA website, and in accordance with the project workplan and expectations, 
an original webbased tool has been designed and launched by ISIS with contributions from selected project 
partners: the portal www.wiki4globalchanges.org.  
The Wiki 4 Global Changes platform is a place where registered users can launch and/or join discussions 
themed around topics (rather than specific articles) and contribute to develop wiki pages. This is also space 
to post interviews and papers on the topics of concern, possibly supporting conferences or similar events 
where the interviews and papers are shown. 
The platform is divided into categories in order to distinguish between different areas of discussion. Within 
these categories users can create, add or contribute to any topic of their choice. The categories are related 
to the four fundamental shifts beyond the current state of play, respectively: 
 ”Beyond voting”, towards a better democratic policy formulation process and governance of complex 

sustainability challenges. 
 ”Beyond oil”, towards a less oil dependent, more carbon-free organization of the urban environment and 

citizens’ daily life. 
 ”Beyond GDP”, towards an economy no longer based on the growth imperative and pursuing 

environmental sustainability and personal and societal well being across the world. 
 ”Beyond tangibles”, towards a social norm no longer based on consumerism and the growing 

consumption of material goods. 
 
The platform will be further tested and validated, and future developments and enhancements explored 
accordingly. Although the platform encompasses a range of topics (global changes) that goes beyond the 
specific realm of PASHMINA (and is therefore expected to host debates and documentation pertinent to a 

http://www.pashmina-project.eu/
http://www.wiki4globalchanges.org/
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variety of other initiatives related to global changes), PASHMINA , as its origin, will be its first and foremost 
reference, thus contributing to the dissemination and more importantly the further elaboration (exploitation) of 
its outcomes.  

2.5. Direct input to other research 

As was clearly specified in the original call text, the main mandate of PASHMINA was to explore and 
experiment new approaches to the understanding of paradigm shifts, their impact and their policy 
implications. As a corollary, such original approaches need to be further developed, tested and applied, 
therefore calling for other research initiatives. Several PASHMINA participants have in fact actively promoted 
additional research projects that could build, at least in part, on the lessons learned from the project. This 
has generated in particular several proposals submitted to the SSH calls of FP7, including the successful 
Global IQ (where 4 PASHMINA partners are present (FEEM, IIASA, ISIS, CUNI), and FLAGSHIP 
(coordinated by ISIS, the PASHMINA coordinator, and with the participant of another PASHMINA partner: 
MCRIT). Both these projects address topics (foresight, global changes), methods (scenarios, modelling) and 
approaches (multidisciplinary integration of qualitative and quantitative instruments) that are directly in line 
with the PASHMINA experience and are expected to draw direct benefits from it. 
Other PASHMINA-related project proposals, also submitted by or with the contribution fo selected 
APSHMINA partners to the SSH programme (last FP7 call) on topics such as the interaction of changing 
lifestyles and overall sustainability, as well as on the future of low carbon cities and on the challenges of the 
ageing society, were awaiting the evaluation results at the time of drafting this report. Whatever the outcome, 
the abundance and the weight of these proposals allow to confirm that the outcome of PASHMINA is 
undoubtedly so rich as to generate/stimulate a variety of further research ideas and initiatives. 

2.6. Paradigm shift analyzer 
Among the many original outcomes of PASHMINA, prticular attention must be drawn to the “paradigm shift 
analyzer”, a simple but powerful tool to represent and characterize paradigm shifts in areas as diverse as the 
general economy, consumption patterns (and lifestyles in general), energy and resource efficiency, urban 
form and landuse, and many others, most of which can be directly related to one or the other of the grand 
societal challenges now driving European research policy and programmes. Inspired by one of the traditional 
approaches to scenario building whereby critical uncertainties are used to envisage alternative possible 
futures, the PASHMINA paradigm shift analyzer has already been tested out of the PASHMINA context, 
which has allowed to confirm its appeal for quick but highly effective representations of how specific game 
changers (or, in general, significant changes in the mainstream dynamics of fundamental drivers) can lead to 
the appraisal of possible future shifts in socio-economic paradigms. 
The application of the PASHMINA paradigm shift analyzer is being and will be further promoted by its 
authors within and outside the research community, at European and national level. 

2.7. Presentations and publications 

As the natural continuation of the activities carried out during the project lifetime, the partners of PASHMINA 
are committed to making the most of all opportunities to present, illustrate and discuss the project outcomes, 
notably in view of triggering further research developments and policy support applications. 
In the short period following the project finalization, PASHMINA has been presented in several research and 
policy contexts such as e.g. the European project THE ISSUE, which strives to develop an action plan for 
sustainable transport, energy and health at regional and local level (results from PASHMINA have been 
presented and discussed at a recent project meeting). 
Following a presentation made in Washington at the “Visions of Sustainable Economic Growth: A 
Transatlantic Dialogue on Energy, Water, and Innovation” meeting in September 11, 2012, a full article, “The 
World in 2050 and the New Welfare Scenario”, is being prepared for publication in the “Futures” magazine, 
and other, similar opportunities will be sought to publish PASHMINA results and lessons learned. 

2.8. Direct use of results in other non-research activities 

As repeatedly mentioned, the PASHMINA outcomes are deemed relevant and interesting beyond the 
research community, and the partners (particularly whose core activities include policy support and 
stakeholders advice) are keen to exploit PASHMINA findings in a applicative context, Notably, the above 
mentioned paradigm shift analyzer proves extremely helpful in bridging the gap between the complexity of 
the scientific tools adopted in forward looking activities (e.g. the modelling developments carried out in 
PASHMINA) and the necessary simplification associated to the dialogue with and between policy makers 
and stakeholders. 
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2.9. Section A 

TABLE A1: LIST OF SCIENTIFIC (PEER REVIEWED) PUBLICATIONS 

No. Title Main author 
Title of the 

periodical or the 
series 

Number, date 
or frequency 

Publisher 
Place of 

publication 
Year of 

publication 
Relevant 

pages 

Permanent 
identifiers7 

(if available) 

Is/Will open 
access8 

provided to 
this 

publication? 

1 

Contabilidad Nacional Verde en 
el Sector Forestal: de la Teoría a 

la Práctica 
 

Caparrós A. 

Cuadernos de la 
Sociedad Española 

de  Ciencias  
Forestales 

No 31 

Sociedad 
Española de  

Ciencias  
Forestales 

Madrid 2010 pp. 251 – 262.  no 

2 
Economic transformation in 

Hungary and Poland 
 European Economy 

No 43, March 
1990 

Office for Official 
Publications of the 

European 
Communities 

Luxembourg 1990 pp. 151 - 167  yes/no 

3 

How effective are the 
sustainability criteria 

accompanying the European 
Union 2020 biofuel targets? 

Frank S. GCB Bioenergy 

Article in 
press, 

available 
online 

Blackwell 
Publishing Ltd 

 2012 
Article in press, 
available online 

doi: 10.1111/j.1757-
1707.2012.01188.x 

yes 

4 

Implications of alternative metrics 
for global mitigation costs and 

greenhouse gas emissions from 
agriculture 

Reisinger A. Climatic Change 

Article in 
press, 

available 
online 

Springer  2012 
Article in press, 
available online 

doi:10.1007/s10584-
012-0593-3 

yes 

5 

Optimal use of forest residues in 
Europe under different policies—

second generation biofuels 
versus combined heat and power 

Wetterlund E. 
Biomass 

Conversion and 
Biorefinery. 

Published 
online 12 July 

2012 
Springer  2012 

Article in press, 
available online 

DOI 10.1007/s13399-
012-0054-2 

yes 

6 
CHP or biofuel production in 

Europe? 
Leduc S. Energy Procedia 20 Elsevier  2012 40 – 49 

doi: 
10.1016/j.egypro.201

2.03.006 
yes 

7 
Optimal localisation of biofuel 

production on a European scale 
Wetterlund E. Energy 41(1) Elsevier  2012 462-472 

doi:10.1016/j.energy.2
012.02.051 

yes 

8 
Optimal Locations for Methanol 
and CHP Production in Eastern 

Natarajan K. 
Bioenergy 
Research 

5(2) Springer  2012 412-423 
DOI 10.1007/s12155-

011-9152-4 
 

                                                 
7 A permanent identifier should be a persistent link to the published version full text if open access or abstract if article is pay per view) or to the final manuscript accepted for publication (link to article in repository).  
8 Open Access is defined as free of charge access for anyone via Internet. Please answer "yes" if the open access to the publication is already established and also if the embargo period for open access is not yet 
over but you intend to establish open access afterwards. 
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Finland 

9 

Global Bioenergy Scenarios – 
Future Forest Development, 
Land-Use Implications, and 

Trade-Offs 

Kraxner F. 
Biomass and 

Bioenergy 

Accepted 
subject to 

minor revision 
Elsevier  forthcoming   no 

10 

Options on low-cost abatement 
and investment in the energy 
sector: New perspectives on 

REDD 

Fuss S. 
Environment and 

Development 
Economics 

16(4) 
Cambridge 

Journals 
 2011 507-525   

11 

Renewables and climate change 
mitigation: Irreversible energy 

investment under uncertainty and 
portfolio effects 

Fuss S. Energy Policy 40 Elsevier  2012 59-68   

12 

The influence of negative 
emission technologies and 

technology policies on the optimal 
climate mitigation portfolio 

Lemoine D. Climatic Change 113(2) Springer  2012 141-162   

13 
Robust energy portfolios under 

climate policy and socioeconomic 
uncertainty 

Szolgayova J. 
Environmental 
Modeling and 
Assessment 

17(1-2) Springer  2012 39-49   

14 
Investment in irrigation systems 
under precipitation uncertainty 

Heumesser C. 
Water Resources 

Management 
26(11) Springer  2012 3113-3137   

15 

Economic assessment of 
ecosystem services (in Czech: 

Ekonomické hodnocení 
ekosystémových služeb) 

Melichar J. Životné prostredie Vol. 44, n. 2 

Institute of 
Landscape 

Ecology, Slovak 
Academy of 

Sciences 

Bratislava 2010 pp. 78-83.  no 

16 
Environmental Policy and 

Technical Change: a Survey 
Carraro C. 

International 
Review of 

Environmental and 
Resource 

Economics 

4(2)   2010 163-219 
dx.doi.org/10.1561/ 

101.00000033 
no 

17 
Carbon Tax Scenarios for China 
and India: Exploring Politically 

Feasible Mitigation Goals.” 
Massetti E. 

International 
Environmental 

Agreements, Law, 
Economics and 

Politics 

Special Issue. 
Reconciling 
Domestic 

Energy Needs 
and Global 

Climate 
Policy: 

Challenges 

  2011 209-227  no 
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and 
Opportunities 
for China and 
India, 11(3) 

18 Editorial Carraro C. 

International 
Environmental 

Agreements, Law, 
Economics and 

Politics 

Special Issue. 
Reconciling 
Domestic 

Energy Needs 
and Global 

Climate 
Policy: 

Challenges 
and 

Opportunities 
for China and 
India, 11(3) 

  205-208   Yes 

19 
Estimating Ricardian Functions 

with Panel Data. 
Massetti E. 

Climate Change 
Economics 

2(4)   301-319   
No 

 

20 
Beyond Copenhagen: A Realistic 
Climate Policy in a Fragmented 

World 
Carraro C. Climatic Change 110(3)   523-542   No 

21 

The Cost of Climate Change 
Mitigation Policy in Eastern 

Europe, Caucasus and Central 
Asia 

Massetti E. 
Climate Change 

Economics 
2(4)   341-370   No 

22 
Energy and Climate Change in 

China 
Carraro C. 

Environment and 
Development 
Economics 

17(6)   689-713   No 

23 
A Developing Asia Emission 
Trading Scheme (Asia ETS) 

Massetti E. Energy Economics 
34, 

Supplement 3 
  S436-S443   No 

24 
The Impact of Climate Change on 
US Agriculture: a Cross-Section, 
Multi-Period, Ricardian Analysis 

Massetti E. 
Handbook on 

Climate Change 
and Agriculture, 

 Edward Elgar  2011   No 

25 

Optimal R&D Investments and 
the Cost of GHG Stabilization 
when Knowledge Spills across 

Sectors 

Massetti E. 
CESifo Working 

Paper Series 
2988   2010   Yes 

26 
A Tale of Two Countries: 

Emissions Scenarios for China 
and India 

Massetti E. FEEM Internal Note 24   2011   Yes 
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27 
Energy and Climate Change in 

China 
Carraro C. FEEM Internal Note 16   2011   Yes 

28 

Beyond GDP: modelling labour 
supply as a ‘free time’ trade-off in 

a multiregional optimal growth 
model 

Bosetti FEEM Internal Note 44   2012   Yes 

29 

Integrated assessment of sea-
level rise adaptation strategies 

using a Bayesian decision 
network approach 

Catenacci M. 
Environmental 

Modelling & 
Software 

 Elsevier  2012   Yes 

30 
A steady progress scenario for 

Europe 
Chateau B. Energy Review    Due in 2013 

Not yet 
available 

 yes 
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TABLE A2: LIST OF DISSEMINATION ACTIVITIES 

NO. Type of activities9 Main leader Title Date/Period Place Type of audience10 
Size of 

audience 
Countries 
addressed 

1 Presentation 
Oviedo / 
Caparrós 

A revealed preference econometric 
analysis of land use choice in Andalusia. 

January 25-27, 
2012 

EuroGEOSS conference: 
Advancing the Vision for 
GEOSS. Madrid (Spain) 

Scientific Community 100 Europe 

2 Presentation 
Oviedo / 
Caparrós 

A revealed preference econometric 
analysis of land use choice in Andalusia. 

October 16, 2012 
PASHMINA Final 

Conference. Brussels (BE) 
Policy makers, Scientific 

Community 
100 Europe 

3 Presentation 
Oviedo / 
Caparrós 

Econometric models of agroforestry land 
use choice in Andalusia. 

November 6, 2012 
Rangeland Ecology Lab 
Seminar. University of 

California at Berkeley (USA) 
Scientific Community 20 Europe 

4 Flyers 
Oviedo / 
Caparrós 

European Policy Brief “Explaining Land 
Use Transitions in Andalusia under 
Different Climate Policy Scenarios”. 

June, 2012 - 
Policy makers, Scientific 

Community 
- Europe 

5 Publication 
Oviedo / 
Caparrós 

IPP Working paper “A revealed 
preference econometric analysis of land 

use choice in Andalusia.” 
November, 2012 IPP-CSIC Scientific Community - All Countries 

6 Presentation Köppl 
PASHMINA Sustainable Energy 

Indicators 
October 10, 2012 

“Growth in Transition 
Conference” 

Vienna 

Scientific Community, 
Civil Society, Policy 

makers 
40 All Countries 

7 Publication 
Kettner / Köppl / 
Kletzan / Köberl 

Indicators for Sustainable Energy 
Development. The PASHMINA 

Approach. WIFO Monographs 11/2012 
November 2012 Vienna Scientific Community n.a. All Countries 

8 Publication 
Kettner / Köppl / 

Köberl 

The PASHMINA Indicators for 
Sustainable Energy Development – How 

Does the EU Perform? WIFO 
Monographs 11/2012 

November 2012 Vienna Scientific Community n.a. All Countries 

9 Workshop Ščasný M. 
Environmental Valuation & Macro-

structural Models 
November 1-2, 

2010 
Prague, Czech Republic 

Scientific Community 
(Research) 

17 Europe 

10 Working Paper Vačkář D. 
Development of indicators to assess 
pressures/impacts on ecosystems 

services and biodiversity 
November, 2012 Prague, Czech Republic 

Scientific Community 
(Research) 

 All Countries 

11 Working Paper Melichar J. 
Drivers of Impact on Ecosystems and 

Biodiversity 
December, 2012 Prague, Czech Republic 

Scientific Community 
(Research) 

 All Countries 

12 Working Paper Melichar J. Integrated Assessment of Changes in December, 2012 Prague, Czech Republic Scientific Community  All Countries 

                                                 
9  A drop down list allows choosing the dissemination activity: publications, conferences, workshops, web, press releases, flyers, articles published in the popular press, videos, media briefings, presentations, 
exhibitions, thesis, interviews, films, TV clips, posters, Other. 
10 A drop down list allows choosing the type of public: Scientific Community (higher education, Research), Industry, Civil Society, Policy makers, Medias, Other ('multiple choices' is possible). 
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Ecosystems in the Czech Republic (Research) 

13 Presentation Havlik P. 
GLOBIOM - Global land use modelling 

 
14/09/2011 Batz sur Mer 

Scientific Community 
General Assembly of 

INRA (France) 
Department of Economics 

and Social Sciences 
(SAE2) 

 All Countries 

14 Presentation Havlik P. GLOBIOM - Global land use modeling 14/09/2011 Batz sur Mer 

Scientific Community 
General Assembly of 

INRA (France) 
Department of Economics 

and Social Sciences 
(SAE2) 

 All Countries 

15 Key note Havlik P. Livestock, Land use and GHG 15/09/2011 Batz sur Mer 

Scientific Community 
General Assembly of 

INRA (France) 
Department of Economics 

and Social Sciences 
(SAE2) 

 All Countries 

16 Presentation Havlik P. 
Global Perspectives on Agriculture and 

Forest Mitigation with Emphasis on 
Induced Land Use Change 

27/09/2011 
 

West Virginia, USA 
Forestry and Agriculture 

Greenhouse Gas 
Modeling Forum 

 All Countries 

17 Poster Presentation Havlik P. 
Production system based global livestock 
sector modeling good news for the future 

August 30 to 
September 2, 

2011 
Zurich, Switzerland 

European Association of 
Agricultural Economists 

Congress 
 All Countries 

18 Presentation Havlik P. 

Crop Productivity and the Global 
Livestock Sector: Implications for Land 

Use Change and Greenhouse Gas 
Emissions 

August 12-14, 
2012 

Seattle 
Agricultural and Applied 
Economists Association 

Annual Meeting 
 All Countries 

19 Presentation Havlik P. 
Global livestock futures: Production 

systems based economic modeling and 
analysis 

August 18-24, 
2012 

Foz do Iguacu, Brazil 
Congress of the 

International Association 
of Agricultural Economists 

 All Countries 

20 Presentation Frank S. 
How effective are the sustainability 
criteria accompanying the EU 2020 

biofuel targets? 
29 June 2012 Prague 

European Association of 
Environmental and 

Resource Economists 
 All Countries 

21 Presentation Frank S. On the EU sustainability criteria 
20 September 

2012 
Vienna 

Austrian Association of 
Agricultural Economics 

(ÖGA) 
 All Countries 

22 Poster Presentation Frank S. 
How effective are the sustainability 
criteria accompanying the EU 2020 

24-26 October  
2012 

Vienna 
40th IIASA anniversary 

conference 
 All Countries 
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biofuel targets? 

23 Presentation Fuss S. 
Bioenergy in mitigation portfolios: the 

role of uncertainty 
 

19-22 July 2012 Cape town, South Africa 

International Energy 
Workshop 2012 (at 

invitation of SAB member 
Bob van der Zwaan) 

 All Countries 

24 Presentation Kraxner F. 
Global Feedstock Scenarios for 

Bioenergy - Land-Use Change and 
Trade-Offs 

19-22 July 2012 Cape town, South Africa 

International Energy 
Workshop 2012 (at 

invitation of SAB member 
Bob van der Zwaan) 

 All Countries 

25 Presentation Fuss S. 

AGRICULTURAL PRICE VOLATILITY 
UNDER CLIMATE CHANGE 

The Impact of Multiple Objectives on 
Commodity Prices 

23 Feb 2012 Dublin, Ireland 
123rd EAAE Seminar 

2012 
 All Countries 

26 Presentation Leduc S. 
SECOND GENERATION BIOFUEL 

POTENTIAL IN EUROPE 
 

10 Oct 2011 Verona, Italy 
XIX ISAF International 
Symposium on Alcohol 

Fuels 
 All Countries 

27 Presentation Fuss S. 
Design of bioenergy mandates under 

food security constraints 
28 March 2012 London, UK 

Plant under Pressure 
(Session: Pressures on 

agriculture from increased 
bioenergy demand and 

biospheric carbon 
management) 

 All Countries 

28 Presentation Fuss S. 
A stochastic analysis of biofuel policies - 
Energy Solutions for a Sustainable World 

16-18 May 2011 Perugia, Italy 

3rd  International 
Conference on Applied 

Energy (ICEA2011) 
[resulting conference 

proceedings 

 All Countries 

29 Kiel working paper 
Calzadilla, A. 

and Delzeit, R. 
Modelling biofuels and land-use 

changes: the DART-BIO-AEZ model 
- - - - All Countries 

30 Kiel working paper 
Calzadilla, A. 

and Delzeit, R. 

Biofuels targets and mandates around 
the world: Impacts on energy and 

agricultural markets 
- - - - All Countries 

31 Workshop Calzadilla, A. 
Environmental Valuation & Macro-

structural Models 
1-2 November 

2010 
Prague – Czech Republic - - All Countries 

32 Presentation Calzadilla, A. 
New Challenges for Global Trade and 

Sustainable Development 
27-29 June 2012 Geneva - Switzerland 

15th Annual Conference 
on Global Economic 

Analysis 
 All Countries 

33 Policy brief 
Calzadilla, A. et 

al. 
Policy brief on model development resp. 

extensions and on data description 
June, 2012  

Policy makers, Scientific 
community 

 Europe 

34 Blog article Carraro C. Two Good News from Copenhagen? 15 January 2010  voxeu.org  All Countries 
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35 Blog article Carraro C. 
The Improbable 2°C Global Warming 

Target 
3 September 2009  voxeu.org  All Countries 

36 Blog article Carraro C. 
A separate negotiation track for China’s 

climate policy 
26 April 2012  voxeu.org  All Countries 

37 Blog article Carraro C. Due gradi d’illusione 30 October 2009  lavoce.info  All Countries 

38 Article Carraro C. 
Technical Innovations, Economic 

Development and Implications for Energy 
Use and Emissions 

2011  
Energy Bulletin, 
UNESCO, 2(11) 

 All Countries 

39 Article Carraro C. The Greening of Development April 1 2011  
Development Outreach 
Magazione, The World 

Bank 
 All Countries 

40 Workshop Massetti E. 
Reconciling Domestic Energy Needs and 

Global Climate Policy: Challenges and 
Opportunities for China and India 

March 15, 2010 Venice, Italy Academic 50 China, India 

41 Workshop Nunes R. PACT scenario meeting 
September 20-21, 

2010 
Padua, Italy Scientific Community 135 Europe 

42 Presentation Massetti E. 
4th World Congress of Environmental 

and Resource Economists 
June 28-July 2, 

2010 
Montreal, Canada Scientific Community 700 All Countries 

43 Presentation Bosetti SURED 2012 June 4-7, 2012 Ascona, Switzerland Scientific Community 150 Europe 

44 Presentation Chateau B. Steady Progress Scenario for Europe 
11 September 

2012 
Washington DC - USA 

Policy makers, Scientific 
Community 

EU-US summit on 
science and technology, 
"Visions of Sustainable 
Economic Growth: A 

Transatlantic Dialogue on 
Energy, Water, and 

Innovation" 

50 Europe 

45 Presentation Chateau B. 
Transitions post-carbone. Les scénarios 

énergétiques européens 
10-11 May 2012 Tunis - Tunisia 

Policy makers 
Conférence Internationale 

Transition énergétique: 
Enjeux pour RIO+20 

 

100 Europe 

46 Presentation Chateau B. 
La mobilité face aux enjeux pétroliers et 
climatiques: quelles perspectives pour la 

demande de carburant 
10 October 2012 Paris - France 

Industrial Community, 
Policy makers 

Journées Annuelles des 
Hydrocarbures 2012 

200 Europe 
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2.10. Section B 
 

TEMPLATE B1: LIST OF APPLICATIONS FOR PATENTS, TRADEMARKS, REGISTERED DESIGNS, ETC. 

Type of 
IP 

Rights11: 

Confidential 
Click on 
YES/NO 

Foreseen 
embargo 

date 
dd/mm/yyyy 

Application 
reference(s) 

(e.g. 
EP123456) 

Subject or title of application 
Applicant (s) (as on the 

application) 
 

Others NO - - Econometric and decomposition analysis of the driving forces of the  biodiversity change in Europe Charles University Prague 

 
 

No 
Type of 
Exploitable 
Foreground12 

Description 
of exploitable 
foreground 

Confidential 
Foreseen 
embargo 

date 

Exploitable 
product(s) or 
measure(s) 

Sector(s) of 
application13 

Timetable, 
commercial 
or any other 
use 

Patents or 
other IPR 
exploitation 
(licences) 

Owner & Other 
Beneficiary(s) 
involved 

Further explanation to the 
exploitable foreground 

1 

 
General 
advancement of 
knowledge 

Scientific paper to the 
journal Ecological 
Economics 

NO - 
Scientific 
paper 

Research and 
experimental 
development 
on social 
sciences and 
humanities 

2013 
- 
 

Charles 
University 
(owner) 
Publisher 
Elsevier, 
Scientific 
community 

The scientific paper will be 
submitted to the scientific 
journal Ecological Economics 
in order to publish the results 
from “Econometric and 
decomposition analysis of the 
driving forces of the 
biodiversity change in 
Europe” done in WP3. The 
paper is supposed to be 
published in 2013 and is 
intended for general scientific 
audience 

2 
Exploitation of 
results through 
EU policies 

LUC-Andalusia model NO    

The model is 
available now, 
but no 
commercial 
uses are 
expected 

  

LUC-Andalusia is a model 
that can be used to evaluate 
the impact of European 
policies on land uses in 
Andalusia. 

3 1. General Integrated NO - New land use 1. Economic - - IfW  The new land use version of 

                                                 
11 A drop down list allows choosing the type of IP rights: Patents, Trademarks, Registered designs, Utility models, Others. 
12 A drop down list allows choosing the type of foreground: General advancement of knowledge, Commercial exploitation of R&D results, Exploitation of R&D results via standards, exploitation of results through 

EU policies, exploitation of results through (social) innovation. 
13 A drop down list allows choosing the type sector (NACE nomenclature) :  http://ec.europa.eu/competition/mergers/cases/index/nace_all.html 

http://ec.europa.eu/competition/mergers/cases/index/nace_all.html
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advancement of 
knowledge 
2. Exploitation of 
results through 
EU policies 

assessment of land 
use competition 

version of the 
DART model 

Research 
2. Policy 
advice 

the DART model allows us to 
analyse in detail the 
bioenergy sector within a 
general equilibrium 
perspective, considering the 
economy-wide effects of 
bioenergy production on 
regional and global 
agricultural and food markets 
but also in other markets of 
the economy like the energy 
market. The new land use 
version of the DART model 
has been used to analyse 
biofuels targets and 
mandates around the world. It 
is a powerful instrument to 
assess the economy-wide 
impacts of agricultural 
policies, bioenergy policies 
and energy policies. Global 
general equilibrium models 
like DART are used to provide 
policy advice on the 
implementation of country, 
regional and global policies. 
The DART model is used and 
constantly developed at the 
Kiel Institute for the World 
Economy to analyse the 
economic implications of 
different policy measures. 

4 
Exploitation of 
results through 
EU policies 

Decision making 
framework under 
uncertainty 

NO  

Bayesian 
network 
model, 
deliverable 
5.3 

   FEEM, IIASA 

The decision making 
framework under uncertainty 
can be used to guide decision 
makers in many different 
sectors. The description of 
the method and the 
application to climate policy 
are described in Deliverable 
5.3. 

5 
Exploitation of 
results through 
EU policies 

Policy position paper NO  

Blog article: 
Two Good 
News from 
Copenhagen? 

   FEEM 
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6 
Exploitation of 
results through 
EU policies 

Policy position paper  NO  

BLOG ARTICLE: 
The 
Improbable 
2°C Global 
Warming 
Target 

   FEEM 

Three policy position papers 
discuss climate policy and 
could be used to frame 
climate mitigation policy at EU 
level. 

7 
Exploitation of 
results through 
EU policies 

Policy position paper  NO  

A separate 
negotiation 
track for 
China’s 
climate policy 

   FEEM 

8 

General 
advancement of 
knowledge, 
exploitation of 
results through 
EU policies 

Inclusion of livestock 
sector in GLOBIOM 
model leads to 
improvement in 
projections e.g. for the 
EU in the future. 
Improved policy 
advice. 

No None 

Availability of 
improved 
GLOBIOM 
projections (in 
the form of 
policy 
scenarios, 
e.g. the ones 
created for 
PASHMINA) 

A1.4 
Non-
commercial 

None 

IIASA (for the 
model), the 
whole 
consortium (for 
the PASHMINA 
scenarios) 

 

9 
General 
advancement of 
knowledge 

Development and 
application of existing 
and new methods for 
decision-making 
under uncertainty and 
communication of 
uncertainty to 
decision-makers. 

No None 

Methodology 
demonstrated 
in peer-
reviewed 
literature. 
Publicly 
available 
application of 
Bayesian 
Network 
approach to 
communicate 
uncertainty 
(about 
PASHMINA 
scenarios). 

- 
Non-
commercial 

None 
IIASA and 
FEEM 

 

10 
General 
advancement of 
knowledge, 

Implementation of 
bioenergy pathways 
in GLOBIOM model. 

No None 
Publicly 
available, 
peer-reviewed 

A1/A2 
Non-
commercial 

None IIASA 
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exploitation of 
results through 
EU policies 

policy advice 
on the EU’s 
sustainability 
criteria 

11 
General 
advancement of 
knowledge 

Indicator Set and 
Composite Index for 
Sustainable Energy 
Development 

No - - M72.2 - - WIFO 

See below 

12 
General 
advancement of 
knowledge 

Cluster analysis of 
Energy Indicators 

No - - M72.2 - - WIFO 
See below 

13 
General 
advancement of 
knowledge 

Structural energy 
model starting from 
energy services 

No - - M72.2 - - WIFO 
See below 

 
Indicator Set and Composite Index for Sustainable Energy Development 
Purpose: Dataset for analysis and monitoring of EU Member States’ energy development that covers all levels of the energy system including energy services. 
Exploitation: The dataset has already been used within the PASHMINA project (cluster analysis and structural energy model) and can be used for further analysis of the energy system. 
Further research necessary: A focus on energy services in the analysis of energy systems requires the use of proxies (e.g. floor area is used as a proxy for the energy services “well-tempered 

living space”. Improvement of proxies(data quality and data availability) would be a starting point for further work. 
Potential impact: The indicator set can help broadening the view of the energy system and shifting away the focus from energy flows to welfare-relevant energy services. 
 
Cluster analysis of Energy Indicators 
Purpose: The purpose of the cluster analysis was to get more insights in the similarities and differences of EU Member States with respect to the energy indicators. 
Exploitation: - 
Further research necessary: Improvement of proxies for energy services (see above) would also beneficial for a more in-depth analyses of energy systems. 
Potential impact: The cluster analysis reveals fundamental differences between EU Member States that need to be taken into account in the analysis of energy systems.  
 
Structural energy model starting from energy services 
Purpose: Estimations with the structural energy model point out how different drivers(e.g. economic growth) affect the different levels of the energy system. Furthermore, it illustrates how the 

concept of energy services can be integrated into energy modelling. 
Exploitation: The energy service based modelling perspective will be further refined in modelling activities of WIFO. 
Further research necessary: Also for this work the improvement of proxies would be a starting point for further work. With more detailed proxies for energy services the model could be further 

refined. 
Potential impact: The structural energy model illustrates how the concept of energy services can be integrated into energy modelling and might contribute to shifting the focus in modelling from 

energy supply (e.g. energy mix) to more relevant aspects. 


