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Round table “Resource and Energy Efficiency: The Challenges for the XXI Century“
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� Total Effort: 
– > 6 years
– 300 Authors
– 200 Reviewers
– # of Reviewer comments: >6000
– # of Language Editors:15
– # of Copy Editors:15

� Contains
– # of Chapters: ~ 25
– # of Figures: ~ 650
– # of Tables: ~ 380
– # of References: >7000
– # of Pages (Published): ~1864 Pages

� Single volume of 5.5 kg

www.GlobalEnergyAssessment.org
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External Funding Partners

� Austrian Development Agency (ADA)
� Climate Works Foundation
� Deutsche Gesellschaft für 

Internationale Zusammenarbeit 
GmbH (GIZ)

� First Solar Inc.
� Global Environment Facility (GEF) 

through UNIDO
� Italian Ministry for the Environment 

and Territory
� Petrobras
� Research Council of Norway
� Swedish Research Council for 

Environment, Agricultural Sciences 
and Spatial Planning (FORMAS) 

� Swedish Research Council for 
Environment, Agricultural Sciences 
and Spatial Planning (FORMAS) and 

Swedish Energy Agency 
� United Nations Development 

Programme (UNDP)
� United Nations Environment

Programme (UNEP)
� United Nations Foundation (UNF)
� United Nations Industrial 

Development Organization (UNIDO)
� US Environmental Protection Agency 

(US EPA)
� US Department of Energy (DOE) 

through Global Environment and 
Technology Foundation

� World Bank/ESMAP
� World Energy Council (WEC)
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Main messages

� The past 50 years have been a period of dramatic and unprecedented 
change in human history
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Global primary energy use

Notes: Biomass refers to traditional biomass until the most recent decades, when modern biomass became 
more prevalent and now accounts for one-quarter of biomass energy. New renewables are discernible in the 
last few decades. Source: updated from Nakicenovic et al., 1998 and Grubler, 2008. see Chapter 1.

Source: Figure SPM-1. 
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Global change
Figure 8 in Steffen et al. (IGBP) 2004 | The increa sing rates of change in human 

activity since the beginning of the Industrial Revo lution
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The planet boundaries
Source: Figure TS-6.

Notes: The green area denotes a “safe operating space” for human development, and red indicates the 
current position for each boundary process. The dots indicate evolution by decade from the 1950s.
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Main messages

� The past 50 years have been a period of dramatic and unprecedented 
change in human history

� Major transformation of the energy system is needed to address the 
global development challenges and goals 
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Energy system pathways to meet the GEA goals

• At low energy demand, many alternative supply-side configurations might be possible 
• Less emphasis on energy demand will require a broader portfolio of supply-side options
->  The successful implementation of demand-side policies increases the flexibility of supply-
side options (and vice versa). 
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Energy intensity and per capita final energy use 

Source: Figure 17.7 in Chapter 17.
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Cumulative energy investment, 2010–2050 

� Investment need should 
double as compared to 
today
– US$1.7 trillion and US$2.2 

trillion/yr. , or about 1.8–
2.3% of global GDP.

� A significant changes in the 
structure of the investment 
portfolio are needed

� The Efficiency paths 
achieve the targets at more 
modest cost that the Supply 
paths

Note: Within the “efficiency” category, only investments dedicated to improving efficiency are considered.

Source: Figure 17.27 in Chapter 17 
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Main messages

� The past 50 years have been a period of dramatic and unprecedented 
change in human history

� Major transformation of the energy system is needed to address the 
global development challenges and goals 

� Key elements of the transformation are energy efficiency and 
renewable energy 

� The alternative efficiency paths provides more flexibility 
� Investments into the efficiency paths are lower than those into the 

supply paths 
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Global final energy demand by key sectors
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Industry:
1. Retrofit of existing plants
2. Best available technology for 

new investments
3. Optimization of energy & 

material flows 
4. Lifecycle product design & 

enhanced recycling
5. Electrification incl. switch to 

renewable energy
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Residential:
1. Rapid introduction of 

strict building codes
2. Accelerate retrofit rate 

to 3% of stock per 
year (x 4 improvement 
by 2050)

3. Improved electrical 
appliances
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Buildings for the energy system transformation

� At present, the buildings sector and people’s activities in 
buildings are responsible for 
– approximately 31% of global final energy demand
– approximately 60% of electricity consumption
– approximately one-third of energy-related CO2 emissions
– approximately two-thirds of halocarbon, and
– approximately 25–33% of black carbon emissions

� Several energy-related problems affecting human health and 
productivity take place in buildings, including mortality and 
morbidity due to poor indoor air quality or inadequate indoor 
temperatures

� ->Buildings and their equipment offers one of the entry points to 
addressing these challenges
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Buildings in 2050
� App. a 46% of global final heating and cooling energy use reduction is possible 

by 2050 vs 2005 through the proliferation of today’s building best practices and 
accelerated state-of-the-art retrofits

� This is achievable while increasing amenity, thermal comfort, living spaces, 
eradicating fuel poverty and without interceding in economic and population 
growth trends 

Final space heating and cooling energyFloor Area

Source: Figure 10.1 SPM
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Buildings in 2050 

� Until 2050 such scenario 
– Requires US$14.2 trillion in undiscounted additional investments
– Returns US$58 trillion in undiscounted energy cost savings
– Monetizable co-benefits are at least twice the operating cost savings, in 

addition to non-quantifiable or non-monetizable co-benefits and avoided 
impacts of climatic change in the future

Source: Figure 10.27
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How is that possible?

� Novelties
– An energy service-centered approach: energy services are needed 

rather than energy per se, allowing for a broader spectrum of more 
innovative alternatives and solutions

– A holistic, performance-based approach: the approach that 
recognizes that buildings are complex, integrated systems rather 
than sums of individual components

� Opportunities for technological energy efficiency
– -> Recent advances in materials and know-how make new 

buildings that use 10–40% of the final heating and cooling energy 
of conventional new buildings cost-effective in all world regions and 
climate zones

– ->Holistic retrofits can achieve 50–90% final energy savings in 
thermal energy use in existing buildings, with the cost savings 
typically exceeding investments

� Additional non-technological energy savings are possible
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Passive houses today

� By today, ca. 10 000 Passive House certified 
� Probably around 50,000 Passive Houses exist 
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Passive House Apartment Complex – Olympic Village 2012, Innsbruck

� General-Eccher-Straße 10 – 34, 6020 Innsbruck

� A total of 444 apartments with the legal forms of owned, rental purchase and 
rental.

� Site area: 26,300 m²
� Number of apartments: 444
� Useful living space: approx. 29,600 m²
� Gross floor space: approx. 41,000 m²
� Built up space: approx. 200,000 m3
� Construction period: 12.2009 – 10.2011

� Youth Olympic Games: 13 to 22.01.2012

� Overall construction costs excluding VAT € 61,600,000 incl. underground car 
park, outdoor areas, fees, infrastructure costs and financing costs (€ 1500 /m2)
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Passive House Apartment Complex – Olympic Village 2012, Innsbruck



www.globalenergyassessment.org© GEA 2012 22

Thermal retrofit to nearly zero energy building

http://www.solanova.eu/ 

� Solar- supported, integrated 
eco - efficient renovation of 
large residential buildings 
and heat - supply systems 
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Thermal retrofit to nearly zero energy building
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Residential energy use in different developed countries. Source: adapted from 
IEA, 2007b . HDD = heating degree day.

Non-technological opportunities
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Main messages

� The past 50 years have been a period of dramatic and unprecedented 
change in human history

� Major transformation of the energy system is needed to address the 
global development challenges and goals 

� Key elements of the transformation are energy efficiency and 
renewable energy 

� The alternative efficiency paths provides more flexibility 
� Investments into the efficiency paths are lower than those into the 

supply paths 
� A wide range of opportunities exist for improved efficiency in energy 

end-use sectors 
� Opportunities for energy efficiency in buildings exist and represent 

profitable investment opportunities in all regions of the world
� The value of the additional benefits is substantial, often exceeding the 

energy cost savings
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Need for policy packages

� A wide range of strong barriers
– These barriers are highly variable by location, building type, and 

culture, as well as by stakeholder groups, such as planners, 
architects, craftsmen, investors, house and building users, and 
supervisors. 

� Most of these barriers can be overcome or mitigated through 
policies, measures, and innovative financing schemes

� Due to the large number and diversity of barriers, single 
instruments will not unlock the large efficiency potential, but 
policy portfolios, tailored to different target groups and tailored to 
a specific set of barriers, are necessary to optimize results
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Table SPM-4.

Illustrative policy mechanisms for mobilizing financial resources
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Significant risk of the lock-in effect in all regions

� If stringent building codes are not introduced universally and energy retrofits 
accelerate but are not subject to state-of-the-art efficiency levels, substantial 
energy use and corresponding GHG emissions can be ‘locked-in’ for many 
decades. 

� This could lead to a 33% increase in global energy use for buildings by 2050 
instead of a decrease of 46%
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Main messages

� The past 50 years have been a period of dramatic and unprecedented 
change in human history

� Major transformation of the energy system is needed to address the 
global development challenges and goals 
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renewable energy 
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end-use sectors 
� Opportunities for energy efficiency in buildings exist and represent 

profitable investment opportunities in all regions of the world
� The value of the additional benefits is substantial, often exceeding the 

energy cost savings
� Barriers are diverse and could be addressed only through 

comprehensive policy packages
� A political commitment to nearly zero energy buildings is crucial to 

avoid the lock-in effect
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