PILOT PROJECTS — RESIDENTIAL SECTOR
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AFFORDABLE HOUSING
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| Location: Jardin d’El Menzeh complex - Tunis

' Surface area: 2 875 m?

| Number of housing units: 60

| Energy saving: 40%

: Additional cost: about 82 0oo DT, or 2.9% of the total cost ¢
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RESIDENTIAL SECTOR
WELFARE HOUSING

SNIT

Location: Bizerte

Surface area: 1 615 m?
! Number of housing units: 20
-4 Energy saving: 30%

I Additional cost: about 60 ooo DT, or 6.2% of the total cost,
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Awareness-raising action

An effective policy for public communication

As a starting point to create conditions capable of fostering the emergence of a sustainable
market for energy efficiency in buildings, the project developed an effective integrated com-
munication strategy for the general public, built around three key messages:

% Information on ways of improving comfort in buildings: “warm in winter, cool in summer!”

» Involving consumers in sustainable development in the country and protection of the
planet: “little steps, big results”
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» Anemphasis on savings for family budgets and the personal comfort that results: ”more

comfort ... more savings”. Close involvement with all professionals in the sector
Furthermore, every year since 2005, April is energy-saving month in All professionals in the construction sector have been involved throughout the project
Tunisia, with communication and promotional activities organised to through:

promote solar water heaters and low-energy light bulbs. » involvement of national and international consultancies for the preliminary studies to

On 7 April, Tunisia’s National Energy Saving Day, the President of the determine statutory requirements for energy performance in buildings that are realistic
Republic’s Prize for Energy Management is awarded to innovative both technically and in socio-economic terms;

investment in this area. » involvement of promoters (public and private), architects and heating engineers in set-

ting up pilot operations: the project raised awareness among 200 promoters and about
a hundred architects;

» collaboration with researchers: three research projects and a competition on bioclima-
tic architecture were financed and supported through the project.

» organisation of numerous awareness events, seminars and symposia




Capacity building: an essential prerequisite

] & pRerge
Placing the project of the sustainable footing from the outset required an emphasis on trai- chermigus et ‘:n raurfs "
T LA Lal
ning for local players and providing them with the various tools created during the project: des D3 'Il:m.pu. | coltect!

» Over 50 training courses in construction techniques, methodologies and software for
temperature simulations organised for professionals from the start of the project (pro- = :
moters, architects, national consultants, vocational training practitioners, etc.) ‘E: | "

> An “e-learning” programme set up to build capacity among architects in the design of
energy-efficient buildings;

» Tools to aid the design of low energy buildings made available to construction profes-
sionals: seven technical guides covering buildings for different purposes (housing with
or without equipment, hotels, hospitals, shops, offices and teaching establishments), a
guide to climate zones and a guide on capacities for heating and air conditioning equip-
ment.

» Temperature simulation tools developed for designers: one for residential buildings
(CHEOPS software) and one for the tertiary sector (CLIP software).
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Temperature and energy regulations established

The project’s main result is the promulgation of statutory requirements for temperature
and energy in buildings. Act n°2004-72 of 2 August 2004 on energy management and
the implementing Order of 2 September 2004 include mandatory provisions for thermal
performance in new buildings, such as compulsory energy audits of plans for major
construction projects.

Two Orders issued jointly by the Ministry for Energy and the Ministry for Housing set out
minimum technical requirements for energy efficiency in projects to construct or extend:

- residential buildings for collective housing;
- office buildings or similar.
Two further Orders concerning the hotel and hospital sectors are currently being finalised.

These Orders provide for the establishment of technical specifications to in accordance with a
performance-based or prescribed approach, depending on project size and the proportion of
glazed surfaces.

Finally, the ANME also introduced compulsory certification and labelling for refrigerating and
air-conditioning equipment.
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THE CHANGING REGULATORY FRAMEWORK
1973: First oil crisis

1982 —1991: Introduction of a national strategy for energy
management

1982: Creation of the Société de Maitrise de ’'Energie

1985: Creation of the Energy Management Agency (AME)
1990: First Energy Management Act

1991: Start of the project to develop thermal standards in
buildings in the Maghreb

1994 —1998: Establishment of uniform advantages for
investment

1999 — 2004: Strategic and institutional repositioning

2000: The AME becomes the National Agency for Renewable
Energy (ANER)

2003: Strategic study on renewable energy

2004: Strategic study on energy management and Energy
Management Act

2005 - 2007: Change in scale

2005: PROSOL / Programme for the promotion of thermal solar
power to produce domestic hot water

2005: The ANER becomes the National Agency for Energy
Management (ANME)

2005: Creation of a national energy management fund

2008 — 2011: Decision-making accelerates

2009: Review of the 2004 Act, facilitation of investment /
class 4 refrigerators removed from the market / compulsory
labelling for air conditioners

Forthcoming ban on sales of incandescent lamp bulbs in 2011
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The technical centre for building: a key role in regulation and
control

Working in the premises of the Technical Centre for construction materials, ceramics and
glass (CTMCCV), the Technical Centre for Building was inaugurated in 2009 as a key compo-
nent in strengthening public regulation and control functions. Its main purpose is to ensure
that the thermal standards are properly applied, through:

% Inspections and accreditation of insulating materials;
» Certification of buildings in accordance with the labelling system established;

» Tests and certification of solar water heaters under procedures introduced by the PRO-
SOL programme (national programme of incentives for the use of solar power to produce
domestic hot water);

» Assistance, advice, training and information for the different players in the building sector;

» Development of new energy-efficient materials and techniques.

Energy efficiency of building enclosures
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Labelling and financing mechanisms

The labelling approach is consistent with the logic of promoting energy efficiency through
incentives rather than coercion. The label informs consumers as to the thermal quality of
a building they intend to acquire as well as helping to foster a shift in decision-making
patterns in favour of energy efficiency.

A label was designed and developed by the project. A certification and labelling system is
being introduced, involving the ANME, the newly established Technical Centre for Building
and assistance from the CSTB and ADEME.

The project also launched the PROMO-ISOL programme, a mechanism offering financial
incentives for thermal insulation of existing roofs and dwellings.
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Project results

The public authorities are aware of the issues at stake in energy
efficiency and buildings

The dynamics launched by the project have brought positive changes in the institutional
environment. Besides the adoption of the temperature and energy regulations and the crea-
tion of the Technical Centre for Building, incentives have been introduced to promote energy
efficiency in buildings:

» A subsidy amounting to 70% of the cost of energy audits
of construction plans, to a ceiling of 30.000 DT for new
buildings;

% A subsidy amounting to 20% of the additional cost of
energy efficiency measures over and above statutory re-
quirements, up to 100.000 DT.

Appropriation of the issues at stake in energy efficiency
in buildings has gone hand-in-hand with mounting awa-
reness among the public and professionals: a study
has shown that the Tunisian population was much more
aware of the energy management concept in 2006 than in 2000, although efforts in this area
must not be allowed to lapse.

Transformation of the market with the creation of a new sector

Several pointers suggest developments, during the project, on the market for energy effi-

ciency in buildings:

» Creation of spontaneous demand with intensified public awareness campaigns on energy
efficiency in buildings.

% Creation of an initial market niche thanks to the pilot projects.

% Development of local supply: the number of enterprises involved in thermal insulation
for buildings increased from two at the start of the project to more than 15 at present. Two
industrial projects have been established for the manufacture of lightweight concrete and
polystyrene sheets.

» Organisation of the supply side and the sectors concerned, with the creation of professio-

nal unions of PVC and thermal insulation manufacturers.

% Creation of a competitive environment benefiting consumers: a signi-
ficant drop in the costs of insulating products (40% to 50%) was noted
between the beginning and the end of the project.




Unprecedented results for energy and the environment

Technical improvements made in the pilot operations have brought reductions in energy
consumption of around 33%, equivalent to energy savings of 134 toe/year, or 6.7 ktoe over
the lifetime of the buildings (50 years).

The reductions in greenhouse gas emissions obtained by the pilot projects are estimated at
459 teqCO, per year, or a total of 23 kteqCO, over the lifetime of the buildings.

However, the most important impacts, which are not easy to quantify, are those concerning
application of the temperature regulations for buildings. A simulation for the residential sec-
tor shows additional energy savings of 4 ktoe each year, equivalent to an additional reduction

in GHG emissions of 11 kteqCO, each year.
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Project results

The regulations are the outcome of a specific process

Regulations on temperature in buildings first appeared in the early 1980s in the countries of
the North, especially in Europe. Improvements were gradually introduced as the technologi-
cal, institutional, socio-economic and cultural environment evolved in each country.

Transferring the regulations to the countries of the South requires the same process, adap-
ting it to the climatic, economic, institutional and social cultural context through a gradual
and highly participatory approach:

» Concerted institutional action throughout the process is essential, given the multidimen-
sional nature of the building sector and the diversity of those involved: Ministry for Hou-
sing, Energy Management Agency, professional representation from architects, consultant
engineers, real estate promoters, banks, etc.

» An process of experimental anticipation is essential to define optimal requirements for
thermal performance, taking prevailing construction methods into account as well as so-
cio-economic constraints among users.

» It is essential to establish the necessary conditions to ensure that the regulations can
be effectively applied on an enduring basis, by fostering market transformation. This re-
quires action on the demand side as well as the supply side, while strengthening regula-
tion and control functions.
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Future challenges for implementation of the regulations

Although the regulations are already in force, a number of obstacles may hinder their imple-
mentation, including:

» The cost-effectiveness of energy-efficiency actions for final consumers, in a context of sub-
sidised fuel prices on the domestic market;

» The market will not easily absorb the additional costs of energy efficiency measures .

To overcome these constraints, the “coercive” approach implied by the regulations should
be accompanied by incentives based on specific financing mechanisms. These mechanisms
should involve an optimal combination of public investment support and effective measures
for credit distribution.

This incentive-based approach will also help to target new and existing individual housing
segments that are too widely dispersed to be readily covered by a regulatory system.

Finally, legal standards need to be flexible over time as they may otherwise become impos-
sible to apply due to changes in fuel prices, types of construction, prices of insulating mate-
rials, etc. To ensure that they endure after the project, the regulations must be revised on a
regular basis to allow increasingly stringent application and adaptation to the context over
time.

© GERES
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b > Project partners

TUNISIAN INSTITUTIONS ASSOCIATIONS INTERNATIONAL PARTNERS
AND PROFESSIONAL BODIES

Ministries » Environment and Energy Management Agency (ADEME)

» Tunisian Association of Engineers

» Ministry for Industry and Technology % Scientific and Technical Centre for Building (CSTB)

» Ministry for Infrastructure, Housing and Spatial Planning » Tunisian Association of Architects » Agence Francaise de Développement (AFD)

» Association of Consultant Engineers

o L . 3 Union of Real Estate Promoters
Institutions and specialised agencies

DONORS

» United Nations Development Programme (UNDP)

» National Agency for Energy Management (ANME)

» Technical Centre for Construction Materials, Ceramics and
Glass (CTMCCV) ] % Global Environment Facility (GEF)

» Laboratory for Thermal Energy and Buildings (LATEB) » French Global Environment Facility (FGEF)

» Technical Centre for Mechanical and Electrical Industries
(CETIME)
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The FGEF

Toward for the global environment

The French government created the FGEF in 1994 in the wake of the Rio Summit, to bring its
undertakings for protection of the global environment in developing countries into practical
effect.

As a financial instrument within the French cooperation and development system, the FGEF
subsidises sustainable development projects in the following areas:

- biodiversity,

- climate change,

- international waters,

- land degradation, including desertification and deforestation,

- persistent organic pollutants,

- the stratospheric ozone layer.

The FGEF’s missions:

-Promoting preservation of the global environment in
developing countries;

-Promoting innovation;

-Securing multi-player partnerships.
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Financing action against climate change

Climate change results from the rapid increase in greenhouse gas concentrations in the at-
mosphere (water vapour, carbon dioxide, methane, etc.) arising from human activities (en-
ergy production and use, deforestation, etc.).

In accordance with the guiding principles of the United Nations Convention on Climate
Change, the FGEF encourages projects that contribute to significant reductions in these emis-
sions of human origin, through:

-promotion of renewable and low-carbon energy;
-biomass-to-energy programmes;

-energy efficiency in energy consuming sectors;
-carbon storage in forests, soils and subsoils.

From 2003 to 2009, 51 projects concerning climate change in some 20
countries received a total of 65 M€ in FGEF grants.

Introducing thermal and energy standards in Tunisia

—_—



