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1. General Information
Having a population of about 800.000 inhabitants, a surface of 8.456
km2, Umbria is one of the smallest region of Italy. Its territory is
covered for 94% with mountains and hills; its economy is basically
founded on small industries, artisanal activities, and services. The
high density of historical towns - like Perugia, Assisi, Gubbio, Spoleto
and Orvieto - is a peculiarity of this region, affecting its image, the
beauty of its lands and its touristical economy.
In the last fourty years, following the industrialization process of the
Italian economy, Umbria suffered of a vigorous trend towards the
abandonment of rural villages and houses, with disordered population
growth for the nine bigger towns. This contributed to a further
decrease of inhabitants in the most peripheral areas of the region,
with major problems in maintaining the broad silver and forestal
heritage of Umbria. Now, it is plausible that, without consistent policy
in favour of the marginal areas of the region, the actual demographic
trends could persist, with further population concentration,
particularly in Perugia. The residential building stock figure is
substantially favourable: a large quota of dwellings are in property,
with adequate construction standards and comfortable living space
per person. Less favourable is the housing condition of some
historical
towns,
where
rehabilitation
projects
are
under
implementation.
The energy figure of the residential
sector in Umbria shows the following
main characters:
Energy Sources
Consumption (MWh/y)
Natural Gas
1,750,471
Petroleum derivates
915,900
Biomass
661,479
Electricity
664,155
TOTAL
3,992,005
Energy Supply- Residential Sector - 1990

Electricity
The percentage of dwellings connected to the electric grid and the
actual distribution, between resident and non-resident users,
approaches the Italian average. The electricity consumption per
dwelling averages the 2,200 kWh/year.
Natural gas
In 1990, the natural gas network was covering 47 towns over 92,
where lives the 88% of the population. At present, the 46% of the
regional dwelling stock is connected to the gas network, while the
54% of the dwellings of the region use other types of fuels
(petroleum derivates and wood). In many towns of the region, such
as Perugia, the natural gas is supplied to more than 75% of the
houses. The average gas consumption per dwelling corresponds to
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1,436 m3/year, in the colder province of Perugia, and equals 808
m3/year, in the warmer province of Terni. The natural gas
consumption in the region is still increasing.
Petroleum derivates and wood
In 1990, the consumption of petroleum derivates was 80,000 TOE,
corresponding to the 23% of the domestic energy supply. Particularly
high was the estimate of the contribution of biomass resources:
57,000 TOE, the 17% of the share.
2. Main Objectives
The energy study had a very pragmatical, but very ambitious goal: to
provide to the Region and to the towns of Umbria the guidelines of a
multi-annual energy and environmental planning for the residential
sector, which shall encourage energy substitution and emission
reduction, by promoting local investments, marketing of energy
technologies and new employment. Priority was given to the
substantial reduction of fossil fuel utilization for the residential sector,
where oil or gas burning is extremely unconsistent due to the low
temperature of the end-use. A major reference was provided by some
recent international agreements, grouped in the AGENDA 21
programme, in which the governments involved declared that major
efforts would be made in order to maintain the CO2 emissions at the
1990 levels. The aim of the Umbria Region was to promote its
governmental role, by respecting the international conventions, which
have many consequences on land use, resources exploitation,
structural and infrastructural change.
3. Description of the Project
3.1. Energy System Analysis
In this area, an innovative tool, purposely developed for this project,
is the so called dwelling energy code, which allows to classify the
regional building stock in various categories, each of them
representing a particular building type.
The dwelling energy codes could be seen as energy labels worked out
for each building category.
They are the basic references for implementing the energy balance of
the residential sector and to evaluate different energy strategies.
The activities worked out in this area of the study are the following:
 detailed information on energy supplies for each of the 92 towns
of Umbria;
 data set on the Umbria residential building stock from the Italian
Census Data-Base, categorised through the dwelling energy code;
 comprehensive sectoral energy demand/supply model.
3.2. Energy&environment policy simulator
Once developed the energy balance for the residential sector, a new
tool for energy policy simulation, at the regional and town level, was
implemented. The simulation pointed out the energy conservation
and substitution potential, taking into account: investment costs,
local resources exploitation, and environmental benefits. Energy
conservation and substitution strategies were selected and
implemented through the energy code method: every dwelling
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energy code was matched with the most compatible package of
Energy Conservation and Substitution Opportunities, so that the
effects of any policy could be easily estimated for the whole building
stock.. The TEP environmental data-base, then, was appropriately
linked with the energy supply data, providing for each town the
environmental balance. The balance of atmospheric emissions related
to energy utilization can be regarded as a basis for the assessment of
alternative energy policies, in order to estimate the environmental
improvement related to different scenarios.
3.3. Result of energy and building maintenance strategies
Energy&building policies were implemented at the local level, to
determine appropriate guidelines for each town.
The regional territory was subdivided in various homogeneous
territorial units, which better reflect the land peculiarities and the
local characters.
The following results are available for the regional policy makers:
 energy conservation/substitution potentiality on the local and
regional scale;
 costs related to different energy policies for the residential sector;
 environmental assessment of the alternative energy conservation
/substitution policies.
More than this, an interactive tool is available for decision making.
TEP Model allows the full adaptation of the policies currently
implemented, as well as the assessment of specific programmes of
investment in the housing sector.
3.4. TEP Model configuration
The 92 towns of the Umbria Region were grouped into Homogeneous
Territorial Units (HTU), with reference to:
 socio-economic characteristics;
 climatic conditions;
 asysmic risk of damage for the building stock as well as its
current fuel utilization.
Each HTU (Homogeneous Territorial Unit) summarizes the basic
energy-building data, such as: total number of dwellings; global
dwellings surface and volume; annual thermal energy consumption;
electricity consumption; global emissions; etc.
The building stock of each town is aggregated and subsequently
processed by means of the dwelling energy code method.
The 32 dwelling energy codes are indexed in a series of forms,
reporting on their basic energy characteristics.
For each HTU is likely to associate a variety of Energy Conservation
Opportunities, included into the TEP catalogue. These are measures
that could be subsidised by the local Governement within the Tenyears Energy Planning. The catalogue is the result of a selection
among the most recurrent energy conservation and substitution
techniques. Through the appropriate choice of a mix of Energy
Conservation Substitution Opportunities, one can compare various
energy-building policies at the town level, to yield the "energy-policy
making" on a very detailed scale.
The actual energy balance, as well as the emission balance, could be
displayed in conjunction with the results of alternative energy supply
scenarios, in order to estimate the potential energy saving, the global
cost of the policy, and the environmental benefits.
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4. Impact and application
The result of the Ten-years Energy Policy for the residential sector in
Umbria Region consists of a global budget to be invested of more
than 600 million Euro. In order to appreciate the entity of such
investment a term of reference is useful: the current italian
expenditure in building renovation is 15,000 million Euro per year, so
that the provisional energy policy budget amounts to the 12-15% of
the annual building renovation investment in Umbria.
Such a very effective policy could reduce of more than 38% the
global energy dependency of the residential sector on conventional
fossil fuels. In fact, the amount of energy saved or substituted with
renewable sources, through the full implementation of the ten-years
strategy, corresponds to almost 2,000,000 MWh/year.
The environmental benefits of the fossil substitution strategy are also
significant in the medium term: the abatement of CO2 totals 400,000
tons per year, while 2,500 tons per year is the equivalent of
particulate pollutants reduction, and 332 ton/y that of nitrogen
oxides. Finally, the plans of investment must rely on private financial
resources, while the regional energy policy will assist the start up, by
allocating the funds of the Italian low 10/91.
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5. Project Outcomes
a. The dwelling energy code methodology, a key aspect of the current
study, has produced excellent results and would be substantially the
same in case of \replication.
b. Since the goal was to provide "tools for action" to the Regional
Energy Policy, a detailed (town based) and easy to access data-base
for energy-building planning was essential.
c. The interaction among the Technical Services of the Region and the
Consultants was deep and fruitful.

