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Editorial
Energy efficiency and renewable sources : 
How International Standards help

as energy management, biofuels, ener-
gy efficiency in buildings, industry and 
transportation, and hydrogen technolo-
gies – and to promote standards to sup-
port the trading of emission credits and 
good environmental management.

A partnership has been developed 
with the World Energy Council and the 
IEA, with a view to analyse and publi-
cize the current state of play and identi-
fy needs and the potential for new devel-
opments in international standardization, 
to assist in promoting energy efficiency 
and renewable sources on a worldwide 
basis. A joint position paper was devel-
oped between the IEA and ISO. It was 
used as a background document for the 
2007 G8 meeting and is included in this 
issue of ISO Focus. A special session on 
International Standards has been includ-
ed in the programme of the World Ener-
gy Congress, where interdependence and 
the imperative for energy efficiency are 
high on the agenda. We invite all leaders, 
managers and experts from the private and 
public sectors present in Rome to sup-
port and join forces in the much needed 
collective effort to disseminate and pro-
mote, through the development and use 
of International Standards and as a mat-
ter of urgency, good practices and rele-
vant technologies to address this major 
challenge to the global village.

ccording to the reference scenar-
io presented in the World Energy 
Outlook 2006 by the International 

Energy Agency (IEA), based on current 
trends and on the emergence of new devel-
oping economies, the global demand for 
energy should grow by more than 50 % 
over the next 25 years, with coal use ris-
ing most in absolute terms and fossil fuels 
still representing some 80 % of the supply 
by 2030. This trend is clearly not com-
patible with the depleting and unevenly 
distributed level of world reserves of fos-
sil fuels and with the imperious need to 
otherwise reduce the emission of green-
house gases. Many recent meetings of glo-
bal leaders at the international or regional 
level have put energy efficiency and the 
development of renewable energy sources 
on the top of the agenda. This is also the 
case of the 2007 World Energy Congress, 
held in Rome this November. 

Increasing the efficiency of the use 
of energy is widely seen as the most imme-
diate response, with the development of 
alternative and renewable sources being, 
at best, a medium-term alternative. But 
improving energy efficiency implies acting 
on the myriads of uses of energy and actors 
involved, from governments to consumers, 
from industry to transportation and build-
ings, from design of products and equip-
ment to the design of networks and infra-
structures. The necessary actions imply a 
mix of regulations, technology, economic 
incentives, communication and the promo-
tion of good practices. 

Many ambitious national policies 
and programmes have been developed, 
but, paradoxically, it is only recently that 
the need for regional and, even more so, 
international collaboration and commit-
ment has appeared. A spectacular move 
in this direction was taken at the G8 Sum-
mit held in Gleneagles in 2005 and con-
firmed at their 2007 meeting in Heiligen-
dam. The participating Heads of State 
took the solemn collective resolution to 
“promote innovation, energy efficiency, 
conservation, improve policy,  regulatory 

and financing frameworks, and accelerate 
deployment of cleaner technologies, partic-
ularly lower-emitting technologies”. More 
recently, the special summit on climate 
change convened last September by UN 
Secretary-General Ban Ki-moon was the 
climax of international mobilization.

Clearly, International Standards 
can and must help in this context. They 
address many of the building blocks nec-
essary to define, implement and moni-
tor both macro and micro policies in this 
area, such as the harmonization of terms 
and definitions ; the provision of metrics 
and test methods to assess, monitor and 
communicate energy consumption ; the 
modeling and comparison of energy sys-
tems ; or the characterization of materi-
als and products, as well as of their pro-
duction processes, from the standpoint 
of optimizing energy use. 

Alan Bryden
Secretary-General of ISO

“ A partnership has been 
developed with 

the World Energy Council 
and the IEA.”

International Standards can also 
be the vehicle for the dissemination of 
innovative technologies, particularly for 
alternative and renewable sources, by 
reducing time to market, creating truly 
world markets to ensure the critical size 
for their economic success, as well as 
objective tools for decisions on public 
incentives and regulations to encourage 
their judicious and widespread use. 

ISO and the International Elec-
trotechnical Commission (IEC) already 
have a significant activity related both to 
the production and to the use of energy, 
as illustrated in this issue of ISO Focus, 
published specially on the occasion of 
the 2007 World Energy Congress. But 
more can certainly be done. The ISO 
Council has decided to develop a pro-
active attitude and has launched an ambi-
tious action plan to enhance ISO’s con-
tribution – covering such diverse issues 

Alan Bryden

A
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Guest View

Ron Wood, 
 Officer 
and 

Chair of the 
World Ener-
gy Council Pro-
gramme Com-
mittee, has been 
a member of the 
Board of Direc-
tors of Black & Veatch since 
its establishment in 1999. In 
July 2001, he became Pres-
ident of the Black & Veatch 
Energy Engineering & Con-
struction (EE&C) Division, 
which provides engineering, 
procurement, construction and 
related services for electric 
power stations worldwide. He 
has overall responsibility for 
Division operations including 
planning, policy and finan-
cial results. He joined Black & 

“ ISO and WEC have many 
common aspects in their 

respective missions.”

Veatch in 1964 and has been 
associated with projects for 
electric utilities throughout his 
career.

From 1990 through 
1998, Mr. Wood was the Divi-
sion Head of the Black & 
Veatch unit responsible for 
electric power delivery system 

Ron Wood

projects and tel-
ecommunication 
projects. In Jan-
uary 1999, that 
business unit 
became the Elec-
trical & Tele-
communication 
Business and 
Mr. Wood was 

designated President of that 
business. 

Beginning in 1980, Mr. 
Wood served as a project man-
ager in the Power Division for 
power delivery and power gen-
eration projects. His earlier 
experience includes procure-
ment management for electric 
power station projects, with 
responsibility for equipment 
and construction specifications, 
bidding, negotiations and con-
tract documents.
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Promoting the sustainable supply and use 
of energy for the greatest benefit of all 

nature of the world energy situation ? 
What, in your opinion, are the chal-
lenges, if any, faced by this new world 
scenario and what are the key actions 
that need to be taken to address this 
issue ? What role do you see for Inter-
national Standards ?

Ron Wood : Rapidly emerging Asian 
economies and turbulence concern-
ing global oil producers are important 
issues. Global energy supply is, gener-
ally, not an issue, but the distribution 
of supply in relation to requirements 
is increasingly an important challenge. 
Particularly, locations of large supplies 
of renewable energy resources are often 
great distances from concentrated energy 
demand locations. As an example, vast 
hydroelectric resources in Africa, Asia, 
and South America are not convenient-
ly located and very significant power 
transmission projects will be required 
to utilize these resources. WEC has 
an importat initiative related to large 
hydroelectric opportunities. Similarly, 
vast natural gas supplies are far from 
markets. A significant Liquefied Nat-
ural Gas (LNG) industry continues to 
emerge and it often entails extensive 
collaboration among energy compa-
nies. Regional and global integration of 
energy resources and demands is being 
driven by the supply and demand inter-
dependence among nations. 

ISO Focus : As Officer of the World 
Energy Council, the leading multi-ener-
gy organization in the world today, 
could you please begin by giving our 
readers some general information 
about its mission and how it has evolved 
since its creation ? 

Ron Wood : The WEC mission is : “ Pro-
moting the sustainable supply and use 
of energy for the greatest benefit of 
all.” Those few words represent a sig-
nificant undertaking. Founded in 1924, 
WEC remains a non-governmental and 
non-commercial organization providing 
authoritative analyses, research, energy 
projections and policy recommendations. 
WEC comprises member committees from 
94 countries; an administrative structure 
of committees and regional organiza-
tions ; and, a network of highly quali-
fied and active technical contributors. 
An important WEC principle is that all 
energy options must remain open. 

Ron Wood :  The 
survey, prepared by 
WEC and Korn/Ferry 
International, is based 
upon interviews with 
over 50 internation-
al energy executives. 
The survey acknowl-
edges that energy 
demand will increase 
by 50 % by 2030, and 
a substantial part of 
that growth will be in 
developing countries 
and Asian economies 
in particular. There 
will be increasing 
interdependence of 
energy markets and 
increasing collabo-
ration among energy 
companies. Demand 
will increase for all 
types of energy, including nuclear energy 
and there will also be increased emphasis 
on environmental issues. Energy compa-

nies will face diverse pressures 
as they seek solutions to energy 
challenges. The survey publish-
es an interesting model of those 
pressures, including Demand 
Pressures, Supply Pressures, 
Political Pressures, and Environ-
mental-Sustainability Pressures. 
Demand will be satisfied through, 
among others, increased reliance 
on coal and an emergence of new 
nuclear fueled plants. Environ-
mental pressures will include 
focus on carbon emissions, but 
a global concensus is not likely 
in the near future. Energy sup-
plies may be affected by political 
uncertainties. Review of the sur-
vey is highly recommended and 
it is available from WEC at : 

http://www.worldenergy.org/
documents/weckornferry_
report2007.pdf 

ISO Focus : With the theme of “ Ener-
gy Future in an Interdependent World ”, 
this year’s Congress addresses the 
interdependence on energy supply and 
use for the world community. Can you 
please describe the issues arising from 
the different dynamic and changing 

ISO Focus : For the second year in a 
row, the WEC undertook a survey enti-
tled “ 2007 Global Energy Survey ”. 
This year’s survey focused on the topic 
“ Tackling the Three S’s : Sustainability, 
Security and Strategy.” What are some 
of the major issues, concerns and chal-
lenges identified by the survey ? 

Special ISO Focus – World Energy Congress 2007  3
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Guest View

Fossil fuel reserves will remain a 
very significant part of the energy supply 
but the continuing discussion of carbon 
emissions will affect the deployment of 
new fossil fuel energy production. 

An important challenge that may 
affect development of energy production 
facilities is the availability of qualified 
human resources to apply to the very sub-
stantial number of global energy projects 
required to satisfy energy demand. Pres-
ently, there is already a shortage of quali-
fied people. Future recruitment and train-
ing to provide the required resources may 
become a difficult challenge.

ISO Focus : The need to promote ener-
gy efficiency and renewable energy 
sources was among the priorities put 
forward at a series of recent meetings 
on the world scene, including the UN 
Commission on Sustainable Develop-
ment, the Energy Ministers at the OECD 
Ministerial Conference and global lead-
ers at the G8 Summit. How does a port-
folio of International Standards sup-
porting energy efficiency and renewable 

Ron Wood : Carbon credit trading schemes 
are encouraging and may offer a frame-
work for meaningful emissions manage-
ment until technological solutions that 
achieve emissions reduction and elim-
ination are broadly implemented. ISO 
standards have made an important con-
tribution toward establishing a uniform 
framework. Presently, there are diverse 
approaches to emissions trading and other 
schemes designed to manage emissions, 
but the absence of uniformity frustrates 
effective global emissions management. 
Continued development and, particular-
ly, strong advocacy of ISO standards can 
accelerate the emergence of more uni-
form global requlatory approaches.

ISO Focus : As international multi-
stakeholder organizations, both WEC 
and ISO with their respective networks/
chapters in different countries, draw on 
the collective experience and resources 
of professionals worldwide. How do 
you see the two networks collaborating 
for the greater good of energy and cli-
mate change issues – and how do you 
see this collaboration evolving in the 
coming years ?

Ron Wood : ISO and WEC have many 
common aspects in their respective mis-
sions. The history of each organization 
and the independence each has estab-
lished in the global community suggests 
that effective collaboration between the 
organizations could be highly beneficial. 
Particularly, resources might be applied 
more effectively through collaboration. 
WEC utilizes a fact-based approach to 
technical issues and energy policy. ISO, 
through standards, structures frameworks 
within which policy can be implement-
ed. It seems there is an opportunity for 
the two organizations to cooperate and 
achieve mutual objectives. This concept 
suggests an initiative to determine areas 
of potential collaboration and the devel-
opment of a collaboration protocol. An 
important aspect of standards implemen-
tation is strong advocacy that is only 
accomplished with effective commu-
nication networks. ISO and WEC have 
global footprints that should enhance the 
opportunities for advocacy. 

sources contribute to the overall effi-
ciency of the world’s energy outlook ?

Ron Wood : Increased energy efficien-
cy is an important element in the future 
energy supply equation. WEC has for a 
many years supported an ongoing effort 
to monitor global energy efficiency and 
there are improvements noted in the ener-
gy intensity in various regions. This is 
an important trend, but the level of ener-
gy intensity awareness is uneven among 
developed and developing countries. 
Broadly advocated uniform and achiev-
able consumer appliance manufacturing 
and performance standards can influence 
the global movement toward optimum 
energy utilization. 

ISO Focus : ISO 14064 and ISO 14065 
provide a methodology to help organi-
zations assess carbon footprints and 
implement emissions trading schemes. 
How do you see the evolution of the 
emission trading market in the coming 
years and what remains to be addressed 
by International Standards, and accord-
ing to what scale of urgency ?

“ ???????? ??????? 
????????? ?????”
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IEA - ISO joint position paper

International Standards 
to develop and promote 
energy efficiency and 

renewable energy sources

World Energy 
Congress 2007

11 - 15 November 2007
Rome, Italy

these domains and to raise 

the awareness of world lead-

ers on their importance.

The joint ISO/IEA posi-

tion paper entitled “Interna-

tional Standards to develop 

and promote energy effi-

ciency and renewable ener-

gy  sources”, was submitted 

as a background document 

in the context of the prepa-

ration of the G8 meeting in 

T he international Ener-

gy Agency (IEA) and 

ISO share the view 

that International Standards 

have an essential role to 

support the advancement of 

energy-efficiency and renew-

able energy.

The two organizations 

are actively cooperating to 

strengthen the portfolio of 

International Standards in 

 Heiligendamm, Germany, in 

June 2007. The position paper 

highlights the key reasons why 

International Standards mat-

ter in this domain and solicits 

political and business leaders 

to support and increase their 

involvement in the develop-

ment and use of international 

standards.
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Standards for a sustainable energy future

A common position paper 
by the International Energy 
Agency (IEA) and 
International Organization 
for Standardization (ISO),
June 2007

Energy and International 
Standards

As in many other fields, Inter-
national Standards have made, and will 
increasingly make, an important con-
tribution to the energy sector, helping 
to enhance the safety and efficiency of 
production, distribution and use by all 
economic players, assuring quality and 
security, allowing for variety control, 
interoperability and interconnectivity, 
as well as reducing waste and environ-
mental impact. They contribute to mar-
ket development and the acceptance of 
energy-efficient technologies and pave 
the way for the development and use of 
alternative renewable sources.

The energy sector is facing new 
challenges, as highlighted by the heads 
of state participating at the G8 Summit 
held in Gleneagles in 2005, who took the 
collective resolution to “promote inno-
vation, energy efficiency, conservation, 
improve policy, regulatory and financ-

ing frameworks, and accelerate deploy-
ment of cleaner technologies, particular 
lower-emitting technologies”. 

International Standards are a pow-
erful tool for disseminating new tech-
nologies and good practices, developing 
global markets and supporting the har-
monization of government policies on 
energy efficiency and renewable sourc-
es on a global scale. 

The global energy 
challenge and the 
importance of energy 
efficiency and renewable 
energy

In recent years, it has become 
evident that the challenges facing the 
energy sector have become more acute. 
Concerns about the environment, energy 
security and economic prosperity, long 
identified as the “three Es” that inform 
and guide the mission of the International 
Energy Agency, are all three challenged 
by current energy trends. Over the last 
few years, global energy demand has out-
paced the capacity of new supply to reach 
markets, and in the longer term the reli-
ance on non-renewable energy sources 
is, by definition, unsustainable. Before 
that point is reached, it is now clear that 

humanity faces the pressing and growing 
problem of energy’s impact on climate. 
The work being done by the IEA and other 
organizations such as ISO is increasingly 
focused upon how best to address these 
multiple challenges and meet future ener-
gy needs in a more sustainable manner. 
There has been a growing appreciation 
of the great opportunities to be realized 
in exploiting untapped end-use efficiency 
reserves in the near term while making 
the transition towards lower carbon ener-
gy sources, including renewable energy 
sources, over the longer term. The long-
range global energy scenarios present-
ed in the IEA’s World Energy Outlook 
(WEO) both illustrate the scale of the 
problems and of the opportunities. For 
example, under the WEO’s Reference 
Scenario, global energy demand contin-
ues to grow due to increasing economic 
activity and is projected to be 53 % high-
er in 2030 compared with 2004. Fossil 
fuels are expected to continue to domi-
nate the energy fuel mix and as a result 
global CO

2
 emissions to rise commensu-

rately ; the latter are projected to exceed 
40 gigatonnes per annum by the end of 
the period. By contrast, the Alternative 
Policy Scenario considers what would 
happen if the some 1 500 carbon abate-
ment and energy security policies that 
are currently only partially implement-
ed or under active consideration were to 
be fully implemented. In that case, glo-
bal energy-related CO

2
 emissions would 

peak before 2030 and at a level 16 % low-
er than in the Reference Scenario. Some 
two thirds of the reductions are attrib-
utable to measures that raise end-use 
energy efficiency, 12 % to increased use 
of renewable energy, 10 % to increased 
use of nuclear energy and 13 % through 
improved efficiency and fuel-switching 
in the power sector. Moreover, this sce-
nario is less costly than the Reference 

6  Special ISO Focus – World Energy Congress 2007



Scenario, mainly because of the compar-
atively low cost of the end-use efficiency 
gains. Thus, the enhanced deployment of 
energy efficiency and renewable energy 
options could contribute almost 90 % of 
all future carbon abatement efforts in the 
energy sector. It is for this reason, and for 
the simultaneous advantages in terms of 
enhanced energy security and economic 
efficiency, that there is a pressing need 
to guide the global energy economy fur-
ther down the pathway of the Alterna-
tive Policy Scenario rather than contin-
ue following current trends. 

The role of standards
So what is needed to make a 

transition towards more sustainable yet 
affordable energy solutions and what 
role can standards play ? Most technol-
ogies, including renewable energy, need 
to attain economies of scale if they are 
to advance along a learning curve and 
achieve cost viability. They also require 
that appropriate technical specifications 
be established and standardized in order 
to accelerate their deployment. In the case 
of end-use energy efficiency, the barri-
ers are somewhat more complex. Many 
energy efficiency technologies and prac-

tices are already highly cost-effective, 
but are held back by additional barriers 
which include : 

• lack of awareness of the cost-effec-
tive savings potential ;

• missing or partial information on ener-
gy efficiency performance and lack of 
common metrics ;

• lack of consideration of system and 
process energy efficiency issues ;

• split incentives, e.g. the different eco-
nomic incentives which exist between 
landlords who procure energy-using 
equipment and tenants who pay the 
energy bill ; and

• the fact that energy efficiency is often 
a minor determinant of capital-acqui-
sition decisions and is bundled-in with 
more important decision factors.

As a result of these barriers, the 
procurement and operation of energy-
using equipment is often overly focused 
on initial rather than life-cycle cost opti-
mization to the detriment of its overall 
efficiency. 

Many measures are needed to 
help overcome these barriers and tech-
nical as well as management standards 
underpin most of them. In the case of 
energy-using products, standards enable 
an otherwise invisible product attribute, 
namely energy efficiency, to be measura-
ble, comparable and reportable on a com-
mon basis. This is an essential step for 
the most important barriers of low vis-
ibility and awareness to be successfully 
addressed. Where common standards for 
measuring, defining, comparing, report-

ing and verifying energy effi-
ciency are adopted, they also 
provide a level playing field 
for all market actors. Hence, 
wherever practicable, the adop-
tion of harmonized standards 
is desirable. Harmonization 
of these energy performance 
standards helps :

• minimize product energy per
 formance testing and verifica-

tion costs for increasingly globalized 
energy-using equipment markets ;

• enable energy performance to be com-
pared on a common basis across broad 
economic and political groupings ;

• facilitate adoption of more efficient 
product manufacturing ; and

• accelerate transfer of best practice in 
policy settings.

Conversely, it is important that 
International Standards produce energy 
performance measures that are  relevant 

to the local context, e.g. that in cases 
where the energy performance of equip-
ment is sensitive to the prevalent ambi-
ent operating temperature, the stand-
ards allow locally pertinent results to 
be derived.

Technical standards in the domain 
of energy efficiency need not be limited to 
the measurement and definition of energy 
performance metrics. They can include 
the means of testing, certifying and label-
ling energy performance and could also 
include broader system and process topics 
such as energy management and how to 
monitor, identify and verify energy sav-
ings delivered via diverse applications 
and programmes. The development and 
adoption of these broader standards is part 
of the infrastructure that will contribute 
to the development of more fungible and 
international energy-efficiency markets, 

“ The energy sector 
is facing new challenges.”

Special ISO Focus – World Energy Congress 2007  7



as they will hasten the day when energy 
efficiency can be bought and sold as an 
energy service commodity in the same 
way that electricity or gas can current-
ly be traded. 

What International 
Standards offer

International Standards thus pro-
vide :

• a consistent and clear framework 
describing technologies and good prac-
tices in the fields concerned, includ-
ing, inter alia, terminology, classifi-
cations, test methods, performances 
(along with the modalities of the pres-
entation of test results and perform-
ance levels) and good management 
practices ; and

• state-of-the-art knowledge formalized 
by recognized experts in the field, 
based on international consensus from 
a balance of interests reflecting the 
technological, economic and public 
interest conditions in the vast major-
ity of the countries of the world.

Interna-
tional Standards 
add value in this 
context by :

• r e d u c i n g 
uncertainty for 
all the econom-
ic players, thus 
creating a cli-
mate favourable 

to public-private partnership for accel-
erating the development and market-
ing of more energy-efficient products 
and renewable energy sources ;

• supporting international trade of goods 
and services in these fields and the 
development of new markets ; and

• helping to significantly improve con-
sumer/user understanding and confi-
dence and thus influencing consum-
er/user behaviour and choices. 

The value of the 
International Standards 
system to public 
authorities

International Standards and the 
international standardization system 
offer the following advantages for pub-
lic authorities.

• International Standards can be helpful 
in supporting cooperation and poten-
tial harmonization of public policies 
in the fields concerned.

• With International Standards, govern-
ments can have immediate access to 
a significant portfolio of documents 
covering energy efficiency in a vari-
ety of domains (buildings, house-
hold appliances, industrial products 

and processes, etc.) and a variety of 
renewable energy sources.

• The standardization system offers the 
opportunity to develop, as quickly as 
demanded, technical solutions address-
ing requirements and priorities set by 
public authorities, involving all the 
concerned parties in an open, trans-
parent and efficient process.

• International Standards are fully com-
pliant with the requirements set by 
the Agreement on Technical Barriers 
to Trade of the WTO, and are used 
worldwide as instruments facilitating 
the elimination of unnecessary barri-
ers to trade and, whenever needed, as 
a suitable basis for technical regula-
tions.

Public authorities and intergov-
ernmental organizations are increasingly 
aware of the usefulness and importance 
of international standards. An important 
recent example of this recognition can be 
found in the Joint Statement on Energy 
Security and Climate Change, issued at 
the European Union and United States 
of America Summit held at the White 
House, Washington, D.C., on 30 April 

2007. The Statement 
includes among the 
key priorities the need 
to “…overcome barri-
ers to the use of renew-
able energy sources 
including through the 
development of inter-
national standards…” 
and, inter alia, indi-
cates the commitment 
of the parties to devel-
op compatible stand-
ards for biofuels.

Standards for a sustainable energy future
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Examples of the use of 
International Standards 
to support energy-
efficiency policy

A good demonstration of the role 
International Standards published by 
ISO could play can be seen in the ener-
gy performance of buildings. Buildings 
use large amounts of energy and pro-
duce large amounts of CO

2
. There are 

many opportunities to make savings in 
this sector, so practical tools are needed 
for the design and construction of ener-
gy-efficient buildings and the retrofit of 
existing buildings. International Stand-
ards provide these tools. 

For example, the energy perform-
ance of buildings can be calculated using 
International Standard ISO 13790. Com-
plementing it are several other ISO stand-
ards that can be used to calculate the ther-
mal properties of the building envelope 
(walls, roof and basement) and of the 
individual construction materials. These 
provide the reference for expressing per-
formance in trade documents and build-
ing regulations all over the world.

The ISO standards by which the 
thermal properties of building compo-
nents (U-values) are calculated have 
been adopted as European standards, as 
national standards in countries like China 
and Japan, and are referenced in building 
regulations in many countries.

The ISO standards elaborated by 
ISO/TC 163, Thermal performance and 
energy use in the built environment, are 

horizontal in nature and performance 
based. They can therefore be applied to 
new, innovative, energy-efficient prod-
ucts and buildings, thus giving them mar-
ket credibility. 

Another important example con-
cerns domestic appliances such as house-
hold refrigerators, clothes washers and 
room air conditioners. These products 
are major sources of domestic and terti-
ary sector electricity consumption. Yet, 
in part as a result of the existence of rec-
ognized energy performance test proce-
dures, it has been possible for the world’s 
major economies to develop energy label-
ling and energy performance standards 
that encourage the development of more 

efficient products, while pre-
venting or discouraging the 
sale of less efficient ones, and 
thereby save very significant 
amounts of energy at low cost. 
By way of illustration, since 
the European Union intro-
duced energy labelling and 
minimum energy perform-
ance standards for domes-
tic refrigerators, the energy 
consumption of these prod-
ucts has improved by rough-
ly 40 % over a five-year peri-
od. This and similar policies 
applied to other household 
appliances in Europe are 
projected to be on course to 
save 46 Mt of annual CO

2
 

emissions and more than €11 billion in 
net consumer costs for appliances (the 
sum of the purchase and energy savings 
costs), once the old appliance stock is 
replaced by the new and more efficient 
models. As the value of the energy sav-
ings comfortably exceeds the increment 
in appliance prices, the net cost of CO

2
 

abatement is negative at a value of − 
€ 241 per tonne. Without recognized 
and reliable appliance energy perform-
ance test procedures, it would not have 
been possible to implement these meas-
ures. Nor are savings from these policy 
types confined to Europe. Just-as-im-
pressive savings are being delivered 
in other OECD economies, and many 
non-OECD economies have now imple-
mented similar measures. Nonetheless, 
standardization continues to play a key 
role and there remain many areas in this 
domain where there is a need for new 

or improved energy performance test 
methods and procedures.

The last example concerns energy 
management and highlights the impor-
tance of international cooperation. 
National energy management standards 
have been developed and are in use in 
various countries, some of which are 
already exploiting significant savings 
in energy consumption and reductions 
in CO

2
 emissions.

Considering the developments 
needed in this area from a global per-
spective, inclusive of the needs of devel-
oping nations, the Expert Group Meet-
ing on Industrial Energy Efficiency and 
Energy Management Standards organ-
ized by UNIDO on March 21-22, 2007, 
took the resolution listed below: 

“The EGM participants reached 
a consensus that the timing is favorable 
to move forward with the international 
harmonization of standards for Energy 
Management. 

Currently, four countries have 
standards for Energy Management (Den-
mark, Sweden, Ireland, and the United 
States) and two have standards under 
development (China, and Spain). In 
addition, two other energy management 
specifications are already in use (Nether-
lands, Germany), and in some countries, 
such as Brazil, companies are developing 
their own energy efficiency standards. 
Moreover, harmonization efforts within 
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the European Union have begun under 
the auspices of the European Commit-
tee for Standardization (CEN). 

For these reasons, the meeting 
participants request that the Interna-
tional Organization for Standardization 
(ISO), as the appropriate international 
entity for global harmonization of stand-
ards, consider initiating development of 
an ISO Energy Management standard at 
the earliest possible opportunity.”

IEA/ISO cooperation
Given the importance of Interna-

tional Standards to the advancement of 
energy-efficiency and renewable energy, 
the IEA and ISO have begun to cooper-
ate to strengthen the portfolio of Interna-
tional Standards in these domains.

The first step in this coopera-
tion is to conduct a gap analysis of the 
existing portfolio of International Stand-
ards and ongoing standards projects 
addressing energy efficiency and renew-
able energy, and to propose the poten-
tial development of new standards when 
clear omissions are identified, in coop-

eration with organizations such as the 
International Electrotechnical Commis-
sion (IEC), competent for International 
Standards relating to electrotechnology 
and electronics.

The second step is to review the 
portfolio of existing International Stand-
ards and ongoing standards projects to 
see if there are any areas where they 
should be further promoted, strength-
ened or re-oriented to better serve public 
policy objectives in these domains. ISO 
and IEA will also cooperate to facilitate 
the dialogue between policy makers and 
standards developers in selecting and 
prioritizing subject areas to be covered 
by International Standards supporting 
energy-efficient and renewable energy 
technologies and best practices.

It is expected that the initial gap 
analysis will be completed in 2007. The 
two organizations will subsequently focus 
their attention on the broader review of 
areas where international standardiza-
tion should be promoted, strengthened 
or initiated. 

Commitment of political 
leaders

ISO and IEA welcome the increas-
ing recognition of the role of Interna-
tional Standards in the fields of energy 
efficiency and renewable energy sourc-
es by public authorities and internation-
al organizations. 

International standardization is a 
complex endeavour that requires quali-
fied participation of the concerned par-
ties and their continual engagement. This 
ensures sustained market relevance and 
the close match of evolving market and 
societal needs. 

The two organizations therefore 
invite the heads of state to support and 
increase the involvement of their nation-
al stakeholders in international stand-
ardization through their national stand-
ards bodies and appropriate expert net-
works such as IEA implementing agree-
ments. 

“ The IEA and ISO have 
begun to cooperate to 

strengthen the portfolio 
of International Standards.”
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Hydrogen – 
A sustainable 
energy solution 

by Randy Dey, Chair 
of ISO/TC 197, Hydrogen 
technologies

The rise in oil prices, together with 
the increasing energy demands 
from China and India, shows that 

alternate energy sources will have to 
be considered. To introduce hydrogen 
successfully into the energy mix for use 
in transportation and in stationary and 
portable power, a number of challeng-
es have to be overcome.

Most of the technologies that are 
required to implement a sustainable hydro-
gen-based energy system are in either a 
development or demonstration phase, and 
are not yet ready to be used on a wider 
commercial scale. Further work needs 
to be done to overcome the technologi-
cal and economic barriers, but this work 
has already begun in earnest.  

Hydrogen production 
challenges

Hydrogen can be produced from 
a wide range of primary energy sources 
such as natural gas, coal, nuclear and 
renewable energies. This makes hydro-
gen a versatile energy carrier that can 
be produced from the natural resourc-
es of each country, reducing depend-
ence on imported fuels.

Cheap CO
2
 sequestration techniques 

will also need to be available, since it is 
unlikely that the demand for hydrogen in 
the short and medium term will be met 
by renewable energies alone.

 In the early market introduc-
tion phase, small-scale decentralized 
natural gas reforming and water elec-
trolysis systems can play a very impor-
tant role in establishing an infrastruc-
ture of distributed refuellers for cars 
and buses. These on-site hydrogen pro-
duction systems have the advantage of 
not requiring large investments for the 
introduction of pipeline distribution 
systems. This is also an important fac-
tor that attracts developing countries 
like India and China 
to hydrogen.

In the long 
run ,  cent ra l ized 
hydrogen produc-
tion plants hold the 
promise of increased 
efficiency and lower 
costs. Hydrogen demand will, howev-
er, have to increase substantially before 
the investment can be justified. Indeed, 
the cost to put in place a hydrogen dis-
tribution pipeline will not be negligi-
ble. Also, further research and develop-
ment will still have to be carried out in 
order to determine to what extent exist-
ing natural gas pipelines can be used 
for transporting hydrogen.

Hydrogen passenger vehicle.

Hydrogen-powered micro fuel cell devices.

The technologies for producing 
hydrogen are well established. Current-
ly, over 50 millions tonnes of hydro-
gen are produced on a yearly basis for 
refinery and industrial uses, mainly via 
natural gas reforming. Smaller quanti-
ties are also produced from coal gasi-
fication and water electrolysis. 

Before hydrogen becomes a major 
energy carrier, the cost-effectiveness of 
hydrogen production techniques will have 
to be improved. Indeed, it is foreseen that 
hydrogen production costs will have to 
be reduced by a factor of between three 
and 10 depending on the technology used. 

Hydrogen cylinders.
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Hydrogen infrastructure 
challenges

The synchronization between 
automotive commercialization plans 
and infrastructure build-up is an impor-
tant challenge that still has to be over-
come. One of the key research, devel-
opment and demonstration (RD&D) 
issues resides in defining the optimal 
on-board storage system. 

 The use of hydrogen in the 
energy sector will require the develop-
ment of a distribution and storage infra-
structure. Storage technologies for sta-
tionary and mobile applications, pipe-
line infrastructure, as well as refuelling 
stations and associated equipment, will 
be required if hydrogen becomes a major 
energy carrier and fuel. 

hydrogen storage at 35 MPa and 70 
MPa and liquid hydrogen storage are 
available. Solid-state storage at lower 
pressures is being investigated. 

Fuel cell challenges in 
the transportation sector

Due to their higher efficiency 
compared to internal combustion engines 
(ICE), proton exchange membrane (PEM) 
fuel cells are seen as the most promising 
technologies for vehicle applications at 
the present time. However, they have to 
overcome a number of challenges before 
they can penetrate the market. 

One of the challenges consists of 
improving the durability and reliability of 
fuel cells. Achieving the desired target of 
3 000 to 5 000 hours in terms of service 
life will be necessary to gain consumer 
acceptance in these new products.

To be competitive with conven-
tional ICE technology, PEM fuel cells 
will need to meet the targeted cost of 
USD 50 per kilowatt. Also, their sensi-
tivity to hydrogen fuel contaminants is a 

challenge.  Higher temperature fuel cell 
membrane types are also being devel-
oped which may not require the level 
of fuel purity. Indeed, the fuel purity 
requirements have a direct impact on 
the associated price of hydrogen.

Fuel cell challenges 
in the stationary sector

Fuel cells are also seen as a 
promising avenue for back-up power 
and distributed power generation. As 
hydrogen fuel cell technology emerg-
es, back-up power applications are 
viewed as the first commercial sta-
tionary power market. PEM fuel cells 
are currently being installed to meet 
the growing demand for reliable and 
space-efficient back-up power. 
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Since hydrogen is currently 
used in the petrochemical and chemi-
cal industries, the technologies for the 
physical transport and storage of gaseous 
and liquid hydrogen are commercially 
available and in use for local transport 
and distribution. 

Technologies for intercontinent-
al transport of hydrogen are, however, 
in their development phase. In the long 
term, solid-state transport and storage 
technologies have the potential to be 
widely used. The most promising of 
these solid-state technologies are the 
nanotubes and the metal hydrides.

None of the technologies under 
consideration seems to fully meet the 
needs of the automotive industry. Fur-
ther work is required to come up with an 
economically viable storage system that 
will provide comparable autonomy and 
storage space as today’s passenger cars. 

Since the on-board storage tank 
technology will have an impact on the 
refuelling infrastructure, it would be 
premature to deploy a full refuelling 
station network before this decision 
is made. Currently, onboard gaseous 

“ Hydrogen can be produced 
from a wide range of primary 

energy sources such as 
natural gas, coal, nuclear 
and renewable energies...” 

Molten carbonate fuel cells and 
solid oxide fuel cells are considered as a 
likely candidate for decentralized com-
bined heat and power units. Their cost still 
has to be reduced by a factor of between 
5 and 10 to become competitive.

Fuel cell challenges 
in the portable sector

The convergence of voice, data 
and multi-media is driving the demand 
for more power/energy availability in cell 
phones, laptops, cameras and other port-
able and micro devices. Micro and porta-
ble fuel cell systems provide an interesting 
alternative to batteries by providing high 
energy density, extended runtime and fast 
“ recharging ” capability. Few challenges 
have to be overcome before these fuel 
cell technologies reach commercializa-
tion. The advantages they present over 
the conventional battery technologies 
will make them attractive to consumers 
in the not too distant future. 

“ ...this makes hydrogen 
a versatile energy carrier 

that can be produced from 
the natural resources 

of each country, reducing 
dependence on imported 

fuels.”

Hydrogen fueling station.
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Environmental and 
energy security policy 
challenges

According to the IEA spell-
out report, Prospects for Hydrogen 
and Fuel Cells, the business-as-usual 
trends in energy policy will not nec-
essarily result in switching to hydro-
gen and fuel cells. 

 “ In an ideal case, governments 
should first establish credible and long-
term energy security and environmen-
tal policies and targets, without which 
no reason exists to switch to hydrogen. 
They should then foster the establish-
ment of International Standards for 
hydrogen and fuel cells in close con-
sultation with industry, promote infra-
structure investment, and provide incen-
tives for consumers to adopt new tech-
nologies,” the report states.

It is through the combination of 
effective climate and energy-security pol-
icies that hydrogen can become a signif-
icant player in the market as a transport 
fuel. In this respect, the Stern Review : 
The Economics of Climate Change has 
highlighted the urgency to reduce green-
house gas emissions and has shown that 
the benefits of strong, early action con-
siderably outweigh the costs. 

The Stern Review forecasts that 
1 % of global gross domestic product 
(GDP) per year should be spent on tack-
ling climate change immediately. The 
cost of inaction could cost the world 
at least 5 % of GDP each year. 

Conclusion
Uncertainty remains as to how 

the world will meet the challenges 
of global warming, energy security 
and economic efficiency. Hydrogen 
is an important energy carrier, espe-
cially in the transport sector, when 
compared to the other technologies 
being considered as sustainable ener-
gy solutions.

ISO/TC 197, Hydrogen technol-
ogies, is actively developing consen-
sus-based International Standards that 
will facilitate the market entry of these 
new technologies. Working together, 
we can help to make hydrogen a sus-
tainable energy solution.

Weighting and 
aggregation 
of energywares

by Anders J Thor, Secretary 
of ISO/TC 203, Technical 
energy systems

Since the Kyoto Protocol was 
signed, environmental conditions 
have an important and increas-

ingly market relevance. The new Inter-
national Standard ISO 13602-2:2006 
establishes the guiding principles for 
the weighting and aggregation of ener-
gywares, an important issue for the 
energy sector and the environment. 

The overall size of these makets 
is huge and it is the largest economic 
sector. The value of all energywares 
traded and the investments in all techni-
cal energy systems in the world adds up 
to trillions of US dollars per year. 

Because traditional fossil fuels 
are finite, there is interest in renewable 
energy, energy conservation and energy 
management techniques and therefore 

it is important to be able to compare 
widely different energy options. 

This is not always easy, as can 
be seen from the ongoing debates over 
wind power, large hydro power, nuclear 
power, electric heating, and co-genera-
tion of heat and electricity. 

There are two situations where 
allocation between technical energy 
systems could be necessary ; one when 
a product that is an output from one 
technical energy system is an input to 
another technical energy system, or 
when several products are produced 
from one technical energy system. 

Weighting and aggregation allows 
the user to make a choice between options, 
which becomes more important as indus-
try is faced increasingly with legislation 
regarding emissions targets. 

Let us first define the difference 
between energy and energywares, which 
was also described in an earlier article 
of ISO Focus, (see June 2005).

Energy
Energy is an abstract physical 

quantity. According to one of the most 
fundamental laws of physics, energy 
cannot be produced or consumed, only 
transformed from one form to another. 

A classic example where the energyware coal is converted to the physical quantity 
mechanical work.

Special ISO Focus – World Energy Congress 2007  13



Examples of different kinds of 
energies are mechanical energy 
(kinetic energy, work, and poten-
tial energy), heat, electromagnetic 
energy, chemical energy, and 
nuclear energy. 

Energyware
ISO/TC 203, Technical energy 

systems makes the distinction between 
two types of energy carriers, i.e. trade-
able and non-tradeable.Tradeable 
energy carriers have been designated 
as “ energyware ” to distinguish them 
from energy. 

Energyware consists of tradable, 
commercial energy carriers, which can 
be produced and consumed, e.g. natural 
gas, oil, coal, grid electricity, and hot 
water in district heating.

aspect. A further standard dealing with 
methodology for energyware statistics 
and forecasting is planned.

Measuring energywares 
for transparency and 
compatibility

In many cases energywares are 
aggregated simply by their energy 
content, e.g. heat of combustion. This 
means that no weighting is performed 
in the aggregation, and the result is 
globally valid. 

In other cases, aggregation by 
energy content may not serve the purpose 
of aggregation and some form of weight-
ing has to be applied, which typically 
depends on local conditions. Thus, this 
result will not be globally valid. 

For this reason, it is important to 
establish a procedure for the weighting 
and aggregating to ensure transparency 
and comparability.

In the new International Standard 
ISO 13602-2:2006, the guiding princi-
ples for the weighting and aggregation 
of energywares are established. This 
will ensure the above-mentioned trans-
parency and comparability at different 
levels of energyware statistics.

There are several general prin-
ciples for the weighting and aggrega-
tion of energywares. They may be 
grouped into a few different categories 
according to

–  an inherent physical property, e.g. 
heat of combustion,

–  kind of energy resource, e.g. a 
renewable or non-renewable energy 
resource,

–  characteristics of the energy conver-
sion process, e.g. emissions such 
as CO2 (carbon dioxide) and NOx 
(nitrogen oxides), or

–  the service provided by the 
energyware, e.g. mechanical 
work or heating of a building.

Also, several different 
quantities (often physical quanti-
ties, but also economic quantities) 
may be used for the weighting 

and aggregation of energywares. The 
most common are :

–  energy content (heat of combustion), 
i.e. no weighting is performed and 
the weighting factor is 1 for all 
energywares,

–  economy, i.e. the weighting is based 
on the market price of the energy-
ware,

–  substitution coefficients, i.e. the 
relative value of different energy-
wares is decided by their capacity to 
replace each other when providing 
a particular service, and

There are now four International 
Standards published in the ISO 13600-
series, all standards which have the 
introductory element: Technical energy 
systems. These parts are :

ISO 13600:1997, Technical energy 
systems – Basic concepts

ISO 13601:1998, Technical energy 
systems – Structure for analysis 
– Energyware supply and demand 
sectors

ISO 13602-1:2002, Technical 
energy systems – Methods for 
analysis – Part 1: General

ISO 13602-2:2006, Technical 
energy systems – Methods for 
analysis – Part 2: Weighting and 
aggregation of energywares

The latest standard in the series 
on the weighing and aggregation of ener-
gywares is important because the impact 
on the environment is a very important 

“   ...this will ensure 
the above-mentioned 

transparency and 
comparability at different 

levels of energyware 
statistics.”

–  exergy, i.e. the value of the energy-
wares according to their theoretical 
capacity of generating mechanical 
work, given a defined ambient tem-
perature.

Challenges
However, there are problems with 

all these options, but unfortunately there 
are no better alternatives. The problem 
with heat content is that it is very often 
not possible to use that energy. 

For example, there is a lot of 
energy in the water of the oceans of 
the world. If you could decrease the 
temperature of the oceans with one 
kelvin (= 1 °C) you would get more 
energy than mankind uses during several 
years. The problem is that in practice 
it is technically impossible to use this 
enormous amount of energy.

The problem to weigh in eco-
nomic terms is that the market price 

“   The new 
International Standard 

ISO 13602-2:2006 
establishes the guiding 

principles for the weighting 
and aggregation 

of energywares...”

By coincidence, the name of the steam 
locomotive is the same as that of the author.
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varies – often very much – with time. 
The price of energywares also depends 
on taxes in different countries.

Substitution coefficients depend 
on the service under consideration. 
In many cases a special energyware 
cannot be used to provide a particular 
service. For example, you cannot use 
grid electricity to make an airplane fly, 
because there are no overhead lines 10 
km over the surface of the Earth.

Finally, the problem with the 
concept exergy is that it depends on 
the ambient temperature, and that is 
very different in different parts of the 
globe and also varies quite a lot over 
the year in the same place. Because 
of this dependence on the ambient 
temperature, a famous physicist has 
stated that everyone who uses the 
concept exergy in energy calculations 
is a liar. Personally, I am very tempted 
to agree.

In a weighting method a pro-
cedure is defined that results in a 
weighting factor. A weighting factor 
may be global or local, and may be 
time dependent.

Requirements on reporting 
weighted or aggregated energywares, 
according to the new standard, are the 
following.

–  The base system without weighting 
shall always be reported based on 
the energy content of the energy 
flow for each energyware, and for 
a specified period of time.

–  Weighted measures of energywares 
shall be separately reported.

–  The methods for the calculation of 
the applied weighting factors shall be 
reported in a transparent manner.

Life Cycle Assessment
Depending on the purpose of 

the weighting, different impact fac-
tors on the environment may be used. 
These impact factors shall be clearly 
described in the report. Impact factors 
are based on LCI/LCA data (Life Cycle 
Impact/Life Cycle Assessment), which 
shall be calculated according to the 
rules specified in ISO 13602-2. 

Also, depending on the purpose 
with a study, different service factors 
may be used. Such factors shall be 
clearly described in the report.

Measuring Resource 
Depletion

Calculations are based on the 
following principles. 

• Use of non-renewable energy 
resources in nature (such as crude oil, 
coal, uranium, etc.) causes resource 
depletion and shall be accounted for 
as a depletion of natural resources, 
quantified in terms of volume, mass, 
or energy.

• Use of renewable energy resources 
in nature (such as solar heat, wind 
energy, hydro energy, etc.) does 
not cause any depletion of natural 
resources.

• Capital goods shall also be included.

A special case is biomass, e.g. 
firewood and peat, where one of two 
different principles applies.

Principle 1 : If the biomass is re-
established, the activities required 
for the re-establishment (i.e. to start 
the cycle again) shall be included. 
The only remaining resource used 
in this case is solar energy, but this 
does not cause any resource deple-
tion. Biogenic carbon dioxide shall 

not be accounted for when calcu-
lating Global Warming Potentials 
(GWP).

Principle 2 : If no re-establish-
ment occurs, i.e. no re-plantation is 
done or occurs naturally, a natural 
resource has been consumed and 
therefore shall be accounted for as 
depletion.

Conclusion
There are two situations in 

which allocation between technical 
energy systems could be necessary. 
One is when a product that is an output 
from one technical energy system is 
an input to another technical energy 
system (open loop recycling), the other 
when several products are produced 
from one technical energy system 
(multiple-output). 

If allocation can be avoided by 
dividing the system into sub-systems, 
this is always preferable. Otherwise 
you have to choose between open 
loop recycling and multiple-output 
allocation.

As you can see in the above-
given presentation of ISO 13602-2 on 
weighting and aggregation of energy-
wares, there are several more or less 
subjective options. The main point is, 
however, that the chosen option must 
always be clearly stated.

Economic comparisons are not 
always possible, because future prices 
of fuels and equipment are not known, 
but the definition and quantification of 
ecological and health impacts are very 
important. Such analyses were hindered 
by the lack of common and globally 
accepted rules to weigh and aggregate 
different energywares. 

Hence International Standards 
for weighting and aggregation of 
energywares, and defining and weight-
ing of all economic and ecological 
factors is the most important task for 
ISO/TC 203.
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Nuclear energy : 
A key contribution 
to a sustainable 
energy mix

by Bernard Sevestre, Chair 
of ISO/TC 85, Nuclear energy

In recent years, in a world that has 
become far more unstable and 
uncertain, concerns about world 

energy supply and the environment 
have grown more pressing.  

The increasing cost of oil and 
gas, the depletion of resources and the 
uncertainty of energy supply contrib-
ute to the current unease. 

The key issue of the future is 
about how to define and optimize a 
sustainable energy mix. In this context, 
the financial competitiveness of nucle-
ar power for electricity production is 
becoming more attractive.  

In industrialized countries, the 
development of renewable energy and 
new technologies which increase gains 
in energy efficiency will help stabilise 
energy demand to a degree, but the fore-
seeable growth of the world’s global 
energy demand, particularly in emerg-
ing economies, will be huge. 

The increase in energy demand is 
occurring in the context of the growing 
evidence of climate change, as well as 
a growing consciousness of the future 
costs of these changes. In this context, 
the fact that nuclear-generated electricity 
results in virtually no carbon emissions 
makes it a candidate for contributing to 
a future sustainable energy mix.

But this option raises a new ques-
tion : is nuclear energy sustainable ?  

The political and public percep-
tion of nuclear energy has known ups and 
downs, but the main issues remain the 
same. The sustainable development of 
nuclear energy is based on whether the 
following four conditions can be met : 
• safety of power plant operation
• security of the nuclear industry
• certainty of nuclear fuel supply
• safe disposal of nuclear waste

The strong political implications 
of these issues led to the creation of the 
International Atomic Energy Agency 
(IAEA) whose mission is to promote 
pacific uses of atomic technologies (par-
ticularly in nuclear energy, but also in 
medical, industrial and agricultural tech-
nologies) and  to prevent the prolifera-
tion of nuclear weapons. 

The IAEA mission includes the 
production of international nuclear 
safety standards. A memorandum of 
understanding (MOU) defines cooper-
ation between IAEA and ISO in order 
to avoid duplication of work and 
create coherence between standards 
produced by the two organizations. 

Let us discuss the four above-
mentioned conditions of a sustainable 
nuclear energy development. 

The improvement of safety, secu-
rity and radiological protection at a very 
high level has been a constant objective 
of all stakeholders : the nuclear indus-
try, the national safety authorities, and 
international agencies and organisations 
such as the IAEA and ISO. 

This has been achieved with 
the existing power plants through the 

© ISO
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permanent improvement of practices, 
regulations and standards, but also on 
the basis of national and international 
research programmes. 

The contribution of ISO stand-
ards to the safety and effectiveness of 
nuclear energy is particularly visible 
in two areas : radiological protection 
of workers and environment and fuel 
cycle technology. A number of safety 
standards have been produced by ISO/
TC 85/SC 2, Radiation protection, and 
ISO/TC 85/SC 5, Nuclear fuel technol-
ogy, has produced standards on fuel 
cycle technology.  

SC 2 develops standards on radio-
logical measurements which is a key 
issue for workers in nuclear plants. SC 
5 standards are particularly needed to 
fix clear references for the industrial 
market of uranium and fuel.

A new third generation of nucle-
ar power plants is now proposed by the 
industry, including higher-level speci-
fications for safety and security. This 
generation of power plants will be able 
to address the needs of nuclear elec-
tricity generation during a large part 
of the century.

These generation III power plants 
use the technology of water-cooled 
reactors, with the benefit of a robust 
and well-known technology, but with 
important limitations regarding long-
term issues on the two aspects of ura-
nium resources and nuclear waste man-
agement. 

Natural uranium includes 0,7 % 
of fissile uranium 235 which is the fuel 
of generation II and III reactors ; these 
reactors need enrichment facilities 
which transform natural uranium into 
two products : uranium 239 (including 
only residual traces of uranium 235) 
and enriched uranium including 4 % 
to 5 % of uranium 235. 

The spent fuel of these reactors 
includes, besides fission products, ura-
nium, plutonium and other actinides 
in lower quantities. The spent fuel can 
be stored, partially recycled as mixed 
oxide (MOX) fuel or treated as waste 
to be managed in long-term geologi-
cal storage. 

The result is that these reactors 
need high quantities of fresh uranium 

from mines and produce important stock-
piles of products (– in particular spent 
fuel on the one hand, and uranium 239 
on the other hand) that should be con-
sidered as wastes if no other technol-
ogy is developed. 

100 million degrees and will produce 
500 MW of fusion power. If the feasi-
bility of fusion reactors is demonstrated 
by the ITER project, a lot of work will 
still have to be done before the build-
ing of an industrial-scale competitive 
nuclear power plant : this might occur 
at the end of the present century.

The objectives of generation IV 
nuclear power plants and associated fuel 
cycle facilities are multiple.

The first objective is to reduce the 
need of uranium : the success of gener-
ation III nuclear power plants will lead 
after a few decades to the depletion of 
low-cost uranium resources. Generation 
IV reactors will be able to use almost 
any cocktail of uranium, plutonium and 
actinides as a nuclear fuel. 

Globally, the energy potential of 
one ton of natural uranium will be multi-
plied fiftyfold, and a large fraction of ura-
nium and fuel wastes produced by gen-
eration II and III reactors will become 
valuable resources.

This is related to the second 
objective of generation IV reactors 
which is to drastically reduce the vol-
ume needed for long-term geologi-
cal waste storage and to significantly 
reduce the radiological long-term tox-
icity of these wastes.

This is also related to the third 
objective of this generation of reactors 
which is the reduction of the risks of 
nuclear weapon proliferation related to 
the fuel cycle facilities. 

This is a key point of the nucle-
ar energy issue : the present technolo-
gy of water-cooled reactors can play 
an important role in the energy mix of 
the next decades and in the reduction 
of greenhouse gas emissions during 
the present century, but this technolo-
gy cannot be considered sustainable in 
the long-term.

Innovations
This is why it is important that 

international collaboration in the nucle-
ar field explores the opportunities of 
future nuclear technology to sustain-
able development. 

Two international research pro-
grammes have been launched : the gen-
eration IV programme for fission reac-
tors and the ITER programme for fusion 
reactors.

Generation IV nuclear power 
plants might fuel the future for centu-
ries, while power plants based on nuclear 
fusion, if the ITER project proves fea-
sible, would allow  electricity produc-
tion for thousands of years.

The key objective of the ITER 
project is to prove the feasibility of ener-
gy production based on tokamac type 
fusion reactors. The tokamak concept 
is a process in which a hot gas is con-
fined in a torus-shaped vessel using a 
magnetic field. The gas is heated to over 

“ The contribution of ISO 
standards to the safety and 

effectiveness of nuclear 
energy is particularly visible 

in two areas : 

radiological protection 
of workers 

and environment
 and fuel cycle technology.”

© ISO
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Building 
environment 
design : Building 
performance 
sustainability, and 
energy efficiency

By Stephen Turner, Chair 
of ISO/TC 205, Building 
environment design

SO/TC 205 standards address the 
myriad aspects of building design 
that help determine the quality of 

the indoor environment. These aspects 
of the design process and their semi-
nal influence on building performance 
are intricately related to overall sus-
tainability in buildings. The Brundt-

land Commission1) of the 
United Nations stated that 

development of the built 
environment is sustain-

able “…if it meets 
the needs of the 
present without 
compromising the 
ability of future 
generations to 
meet their own 
needs.”2) Given 

Over time, knowledge about 
nuclear science has spread worldwide : 
the key point related to the prevention 
of nuclear weapon proliferation is to 
avoid the access to nuclear material 
(particularly highly enriched uranium 
235 and high isotopic quality plutoni-
um 239).  

Generation IV reactors will 
reduce the need for fuel enrichment 
facilities and will be able to recycle 
spent fuel without plutonium separa-
tion, which means an important reduc-
tion of proliferation risks.

The fourth objective of genera-
tion IV reactors is to improve the effec-
tiveness of nuclear energy : higher tem-
perature reactors will permit a better  
thermodynamic efficiency when pro-
ducing electricity. This will also offer 
new opportunities  for the industrial use 
of heat produced by nuclear reactors, 
alone or in co-generating facilities pro-
ducing both heat and electricity. 

New applications of nuclear 
energy might include the production 
of potable water, the transformation of 
biomass into synthetic fuel and the pro-
duction of hydrogen, which might be 
a future polyvalent medium of energy 
storage and transportation.

As a conclusion, water-cooled 
reactors offer a robust and safe option 
for the next decades that will allow the 
growth of electricity production without 
any contribution to the greenhouse effect. 
Future technologies (generation IV reac-
tors, fusion reactors, geological storage 
of nuclear waste) will address the ques-
tions raised by nuclear energy as con-
cerns sustainable development.

In the new context of nuclear 
energy, two ad hoc working groups were 
created under ISO/ TC 85/SC 6, Reactor 
technology, in June 2006 to explore the 
new and future needs of International 
Standards in the field of nuclear reac-
tors and fuel cycle facilities, includ-
ing generation III and IV perspectives 
and the needs related to international 
research programmes. 

Nuclear energy has the potential 
to become a key contributor to a future 
sustainable energy mix ; ISO has its part 
to play in this story, and shall contrib-
ute to make it a success story.

I

1) In 1987, the World 
Commission on Environment 
and Development published a 
report which came to be known 
as the “ Brundtland Report ”. 
It presented the concept of 
global sustainable development, 
with guiding principles for 
sustainable development as it 
is known today.

2) ASHRAE 2003. ASHRAE 
GreenGuide. Atlanta : 
American Society of Heating, 
Refrigerating and Air-
Conditioning Engineers, Inc.©
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the profound impact of 
buildings on the external 
environment, ISO/TC 205’s 
standardization work is 
inextricably linked to sus-
tainability.  

The unique oppor-
tunity afforded ISO/TC 
205 is the integrated treat-
ment of these diverse 
aspects of building envi-
ronment design. The var-
ious aspects of building 
environment design are 
often standardized at the 
national level in dispa-
rate technical committees 
and standards. TC 205 has 
the opportunity to deliver a coherent 
family of standards in several close-
ly related sub-disciplines that respect 
these sub-disciplines while exploring 
their interrelatedness.  

A rich treatment of the subject 
matter is ensured by broad and diverse 
participation in the work of ISO/TC 
205. With 21 participating P members 
and 24 observing O members, global 
participation is ensuring globally rel-
evant standards.

The work of ISO/TC 205 rec-
ognizes that architectural engineer-
ing cannot  be undertaken separately 
from the overall design of buildings.  
The system of standards under devel-
opment integrates multiple engineer-
ing sub-disciplines and vertically inte-
grates architectural engineering with 
the entire building design process. With 
the standards developed by ISO/TC 205 
providing the proper framework, the 
results of this integration can be built 
environments that respect the greater 
environment and provide safe and com-
fortable indoor environments.  

The three i’s in 
sustainability

ISO/TC 205 is seeking to stand-
ardize building environment design, 
including several aspects of sustain-
ability and environmental responsibil-
ity.  Its working group WG 1, General 
Principles,  published its design process 
standard this year as ISO 16813:2006, 
Building environment design — Indoor 
environment — General principles.  

This process standard defines 
interactive, iterative design stages to 
target and achieve integrated perform-
ance targets.  The italicized words are 
the three “i’s” in sustainability. The 
process in General Principles is inter-
active to allow the many design goals, 
constraints, and factors to come togeth-
er at the appropriate balance point for 
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each project. Each stage of 
the design process is itera-
tive. The check step called 
for at the end of each design 
stage ensures that all design 
targets are met.  

Failure to achieve 
targets – whether energy 
efficiency, resource use, 
controllability, or indoor 
environmental metrics – 
require the project design 
team to reconsider in order 
to meet all targets before 
proceeding to the next 
design stage. The proc-
ess integrates the many 

interactive facets of indoor environ-
ment design to ensure that, for exam-
ple, good energy performance is not 
achieved at the expense of comforta-
ble and productive indoor environment 
for the building occupants.

Recent plenary meetings
The plenary meetings of ISO/TC 

205 continue to inform and focus the 
committee’s work. When the Associa-
tion Française de Normalisation hosted 
our 2006 meetings in Saint Denis, their 
gracious hospitality included a visit to 
the exquisite Musée d’Orsay, the show-
case for France’s consummate impres-
sionist holdings. This 19th century train 
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station was painstakingly transformed 
in the 1980s by a team including the 
Milanese architect, Gae Aulenti, and 
ACT, the French firm of Mr. Bardon, 
Mr. Colboc and Mr. Philippon.

In this brilliantly adapted ven-
ue, Mr. Michel Clément, Directeur at 
the Direction de l’Architecture et du 
Patrimoine, Ministère de la Culture et 
de la Communication, challenged ISO/
TC 205 to extend our engagement with 
sustainability issues by specifically 
addressing adaptive reuse in building 
environment design standards.  

As efforts to ameliorate the 
environmental impacts of new build-
ings mature in the 21st century, the 
transition from mitigative to regen-
erative approaches will engender the 
need for building environment design 
standards that embrace adaptive reuse.  
What better way to minimize the envi-
ronmental impacts of creating space 
for human use than to optimally uti-
lize already built space ?   

When the Korean Agency for 
Technology and Standards hosted 
our meeting in 2005 in Seoul, Korea, 
Mr. Kisung Cho, Director General of 
the Department of Safety and Service 
Standards, told us the story of restor-
ing the Cheonggyecheon, a river in 
downtown Seoul, after decades of 
being covered by urban streets. There 
is a recently uncovered urban river in 
Providence, Rhode Island, USA, the 
birthplace of the American industrial 
revolution and my home today. Hav-
ing realized the consequences of inat-
tention to nature, two cities on oppo-
site sides of the world have recently 
undertaken redress. The restored riv-
ers ran through our conversations as 
poignant examples of  correct action 
with respect to the environment. 

Captions (page 19, bottom right, and page 
20 below) – Musée d’Orsay, 19 th century 
train station, adapted for re-use in the 1980s.

(Left) ISO/TC 205 members at the reception 
in the Musée d’Orsay.

(Right) ISO/TC 205 members tour the Musée 
d’Orsay.

“ To help assure global 
prosperity in the future, 
the impact of the built 

environment on the greater 
environment must be 

minimized, neutralized, or, 
ideally, made positive in 

projects that provide safe, 
comfortable and productive 

indoor environments.” 
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What powerful metaphors have 
arisen from our recent meetings for 
architectural engineering where sus-
tainability is an essential goal ! To 
help assure global prosperity in the 
future, the impact of the built envi-
ronment on the greater environment 
must be minimized, neutralized, or, 
ideally, made positive in projects that 
provide safe, comfortable and produc-
tive indoor environments. Energy effi-
ciency alone is not a worthy goal if it 
results in dissatisfied and unproduc-
tive occupants. Instead of buildings 
that attempt to suppress and overcome 
nature, why not design buildings that 
integrate with the environment, on eve-
ry possible level ? 

ISO/TC 205 is organized into 
six active working groups, with two 
additional task groups evaluating 
future work items. Truly an interna-
tional effort, the convenorships are dis-
tributed amongst Australia, Egypt, the 
Republic of Korea, the United King-
dom and the USA.

Energy use in buildings
Working group WG 2, Design 

of energy-efficient buildings, has a sig-
nificant and growing group of stand-
ards intended to build on the impor-
tant work done in Europe by the Euro-
pean Performance of Buildings Man-
date pursuant to the Kyoto Protocol, 
and in the USA on national energy 
standards.  Each year, buildings in the 
USA consume one-third of all energy 
and two-thirds of the electricity pro-
duced. WG 2 is squarely addressing 
this significant aspect of buildings’ 
impact on the environment. Recent 
progress in member countries shows 
that reductions of one-third in ener-
gy intensity are achievable today with 
readily available technology and with-
out undue capital investment 3). Using 
the WG 1 framework, TC 205 provides 
standards that allow such achievements 
while helping to ensure the quality of 
the indoor environment for building 
occupants.

Building control systems
Working group WG 3, Building 

control system design, has published to 
date several parts of a planned seven-
part ISO 16484 series of standards on 
building automation and control sys-
tems. Together these standards pro-
vide an important unified framework 
for interoperable controls in build-
ings. Such systems are credited with 
the ability to deliver 15 % savings 
in energy consumption in buildings, 
independent of individual component 
efficiency.  

About ISO/TC 205, 
Building environment 

design

There are 21 participating countries 
and 24 observing countries in ISO/
TC 205. The Secretariat is held by 
the American Society of Heating, 
Refrigerating and Air-Condition-
ing Engineers, Inc., on behalf of 
the American National Standards 
Institute (ANSI). International liai-
sons are established with the Inter-
national Commission on Illumina-
tion (CIE), the European Insulation 
Manufacturers Association (EURI-
MA), and the World Health Organ-
ization (WHO), as well as numer-
ous ISO and CEN technical com-
mittees. The Chair can be reached 
at sturner@ctgenergetics.com, the 
Secretary, Mr. Douglas Tucker at 
dtucker@ashrae.org. 

“ Recent progress in 
member countries shows 
that reductions of one-
third in energy intensity 

are achievable today with 
readily available technology 
and without undue capital 

investment.”

3) ASHRAE 2004. Advanced Energy Design 
Guide For Small Office Buildings. Atlanta: 
American Society of Heating, Refrigerating 
and Air-Conditioning Engineers, Inc.

At the 2006 plenary, a new work 
item was proposed to develop a meth-
odology for assessing the overall ener-
gy and environmental impact of build-
ing projects using a holistic approach.  
If successfully adopted, this will mark 

an important incorporation of sustain-
ability criteria into the family of ISO 
standards specific to the built envi-
ronment.

ISO/TC 205 will be hosted by 
the Egyptian Organization for Stand-
ardization and Quality from Novem-
ber 11-13, 2007 in Cairo. In October 
2008, the Dutch Building Services 
Research Institute (ISSO) will host 
ISO/TC 205 in Delft in the Nether-
lands.  What influence will this have 
on the future direction of the commit-
tee and its work ?

The international standardiza-
tion work of ISO/TC 205 seeks to low-

er trade barriers for 
engineering design 
and to promote and 
facilitate the design 
of high-perform-
ance buildings : 
higher performing 
as economic assets 
for their owners, 
higher performing 
as buildings that 
provide amenable 
indoor environment 
for their occupants, 
and higher perform-
ing with respect to 
resource utilization 
and environmental 
impact.
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ISO gears wind 
power into the 
future

by William A. Bradley III, Vice 
President of the American Gear 
Manufacturers Association 
(AGMA) Technical Division 

W ind power is the fastest grow-
ing renewable energy source, 
with an average addition of 

over 10 000 Megawatts (MW) world-
wide for each of the last two years. 
This represents over a 20 % increase 
each year.  In 2005, wind energy cost 
one-fifth as much as it did in the late 
1990s, and the downward trend is 
expected to continue with larger tur-
bines being mass-produced. Over 40 
countries worldwide increased their 
capacity to generate electricity by 
wind power last year. See the tables 
(page 23) for operational wind tur-
bine capacity.

Indoor air quality
Working group WG 4, Indoor air 

quality, has approved its draft standard 
on designing for indoor air quality for 
registration at inquiry stage.  This work 
represents a monumental effort by par-
ticipating experts to create a meaning-
ful framework for addressing indoor 
air quality.  By assimilating the lead-
ing standards from around the world, 
this standard will allow universal appli-
cation but respects the wide range of 
local practice and societal norms. Liai-
son with the World Health Organiza-
tion (WHO) helps this working group 
address the profound implications of 
indoor air quality on the well-being 
of building occupants. In conjunction 
with the general principles process, this 
document will help building designers 
ensure that energy and resource effi-
ciency measures do not preclude occu-
pant comfort and productivity.

Thermal, acoustic 
and visual indoor 
environment

In Working Groups 5, 6, and 
7, thermal, acoustic and visual indoor 
environment design work items are 
being carefully considered in close 
liaison with other ISO/TCs and the 
International Commission on Illumi-
nation (CIE).  

As the family of standards devel-
oped in ISO/TC 205 grows, the tools 
available to designers improve. For 
countries wishing to adopt internation-
al standards that build on the exten-
sive available national and regional 
standards, this growing kit of building 
environment design standards is a valu-
able resource which promotes optimal 
indoor environments whilst respecting 
the greater environment. To safeguard 
a sustainable future, international col-
laboration is essential. Hence, ISO/TC 
205 welcomes increased participa-
tion and encourages countries not yet 
involved to contact the chair or secre-
tary for more information.

© ISO

Germany, as one of the lead-
ers in the manufacturing of wind tur-
bine components, currently has about 
16 000 turbines installed.  Germany is 
the leading producer of wind power 
with 28 % of the total world capaci-
ty in 2006, which is 7 % of German 
electricity consumption. A report from 
Deutsche Energie-Agentur (DENA) 
indicated a goal of 15 % electrici-
ty consumption from wind power is 
feasible by 2015 without technical or 
economic barriers. Denmark did not 
have an increase in capacity last year; 
however their installed turbines could 
cover 50 % of the Danish consump-
tion. Their turbines do generate 20 % 
of Denmark’s electricity consump-
tion, which makes it a world leader. 
The remaining production is sold to 
other countries.

“ The future is very bright 
for the wind turbine 

industry.”

©
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Spain is next, presently produc-
ing 9 % of its consumed electricity by 
wind power and has the goal to dou-
ble its capacity by 2012. Although, 
worldwide less than 1 % of the con-
sumed electricity is produced by wind 
power, it is becoming more competi-
tive each year.

More consumable wind 
power

Up until a few years ago most 
wind turbines were less than 1 MW 
in capacity. Many units were set up in 
wind farms and required government 
subsidies to be practical for generating 
enough power for consumption. Pres-
ently wind turbines between 1,5 and 

2,5 MW are commonly being produced 
and Germany has installed three in the 
4,5 to 5 MW range. The economies of 
larger scale are making it more feasible 
as an alternative power source, espe-
cially being “ renewable ”.  

The trend of using more wind 
power in the energy mix will contin-
ue, as larger units become available.  
European renewable energy agencies 
are calling for an annual EU research 
and development budget of EUR 250 
million, part of which is to explore 
increasing turbine sizes between 8 to 
10 MW by 2010.

The wind turbine industry is 
one of the, if not the most, demand-
ing applications for mechanical-elec-
trical systems. It requires relatively 
small compact high power density gear 
drives and electric generators to trans-
mit fluctuating loads in a very demand-
ing environment of high vibration and 
extremes of temperatures.

Today, what has evolved into 
a commonly produced wind turbine 
design includes : a very large three 
bladed, variable pitch, low speed pro-
peller (70 to 104 meters diameter) ; 
a multistage gearbox to transmit the 
power and increase speed for efficient 
generation; an advance electrical gen-
erator to produce 50 or 60 cycle power 
at 1 500 to 1 800 rpm ; all housed on 

 “ There is 
an increasing 
demand for 
wind power 
as a viable 
renewable 

energy 
source.” 

©
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OPERATIONAL WIND TURBINE CAPACITY

LOCATION
Percent 

increase in 
2006 (%)

Capacity at start 
of 2007

(megawatts)

Worldwide 25,3 73 904
Europe 19,2 48 545
1 Germany 11,9 20 622
2 Spain 15,8 11 615
3 USA 26,8 11 603
4 India 41,5 6 270
5 Denmark 0,3 3 136
6 China 90,9 2 405
7 Italy 23,6 2 123
8 UK 45,1 1 936
9 Portugal 61,4 1 650
10 France 106,9 1 567
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top of a tower over 80 to 100 meters 
above land or sea. The objective is 
to have the system operate with low 
maintenance for over 20 years.  

There was a recognized need 
to have an International Standard for 
the design and specification of wind 
turbine gearboxes, particularly when 
some designs demonstrated that they 
were inadequate for the required ser-
vice. Many of the 600 kW and larg-
er gearboxes experienced bearing and 
gear failures within the first couple of 
service years, which seriously detract-
ed from the availability of consumable 
power generated by wind turbines.

Combining expertise
The ISO technical committee 

that covers this area of expertise has 
been ISO/TC 60, Gears.  However, 
existing standards for wind turbines 
had been developed within IEC/TC 
88, Wind turbines. The IEC standards 
cover the loading and system perfor-
mance specifications.  

A new work item was proposed 
by IEC/TC 88 in 2003, specifically for 
gearboxes.  However, many members of 
ISO and IEC had already been involved 
in the development of a standard for 
design and specification of gearbox-
es for wind power generation i.e., The 
American National Standards Institute 
(ANSI), American Gear Manufactur-
ers (AGMA) and the American Wind 
Energy Association (AWEA), which 
have developed an American Nation-
al Standard, ANSI/AGMA/AWEA 
6006-A03. 

After discussion between ISO 
and IEC, it was decided to combine the 
expertise into a Joint Working Group 
(JWG) between ISO/TC 60 and IEC/
TC 88, Wind turbines, for the devel-
opment of an international standard 
for wind turbine gearboxes.   
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ufacturing, procuring, operating and 
monitoring reliable speed increasing 
gearboxes for wind turbine generator 
system service. The AGMA commit-
tee responsible for its development was 
made up of gear manufacturers, users, 
consultants, bearing manufacturers, 
and lubricant system suppliers from 
around the world who brought many 
years of experience with this applica-
tion to the table. Many of these indi-
vidual experts are now members of the 
JWG. As of the writing of this article, 
the ISO/IEC JWG has been working 
on a revised international standard to 
meet the demands of the larger drive 
systems.

The first JWG meeting was 
attended by 45 people representing 
ISO, IEC and their Central Secretar-
iats in May 2004.  It was agreed to 
produce one standard that would have 
both ISO and IEC designations. The 
JWG completely reviewed a proposed 
outline of the standard and after dis-
cussion of the content and because of 
the need internationally, it was recom-
mended that the American National 
Standard, ANSI/AGMA/AWEA 6006-
A03, should be fast tracked as a first 
edition. The JWG would also develop 
a second edition to extend the docu-
ment for larger sizes and additional 
commissioning requirements.

The “ fast tracked ”, ISO 81400-
4, Wind turbine generator systems – 
Part 4 : Gearboxes for turbines from 40 
kW to 2 MW and larger, is a landmark 
standard that provides information on 
specifying, selecting, designing, man-

 “ It appears that wind 
power will continue to be 
the fastest growing in this 

sector with the present 
ability to add over 10 000 

Megawatts worldwide 
every year.”

The future is very bright for 
the wind turbine industry.  There is 
an increasing demand for wind power 
as a viable renewable energy source. 
It appears that wind power will con-
tinue to be the fastest growing in this 
sector with the present ability to add 
over 10 000 Megawatts worldwide 
every year.  As the average size of each 
wind turbine increases, the economies 
of scale will make it more feasible for 
countries to generate electricity by 
wind power. There is a consolidated 
effort to make the drive systems reli-
able for many years of service. The 
JWG plans to supply the expertise of 
both ISO and IEC members to develop 
timely standards to assist this indus-
try’s growth.

“   Germany is the leading 
producer of wind power 

with 28 % of the total world 
capacity in 2005, which is 
8 % of German electricity 

consumption.”
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Building for 
energy efficiency

by Yan Evans, Technical Director, 
Baxi Commercial Heating

Building regulations, legislation, 
planning consent and envi-
ronmental policies and strat-

egies born out of the British Govern-
ment’s 2003 Energy White Paper are 
driving architects, builders and end 

users in the United Kingdom to con-
sider low carbon and renewable ener-
gy solutions, often referred to as LZC 
(low- and zero-carbon) technologies, 
in domestic, residential and commer-
cial properties.  

Some local authorities have 
already introduced planning require-
ments stipulating that at least 10 % 
to 15 % of the energy required for a 
new build property with floor space 
of 1 000 m2 and above is derived from 
renewable sources.  

This could include the use of 
solar collectors for heating hot water, 

ground source heat pumps and biomass 
boilers for space heating, and renew-
able products that generate electric-
ity such as photovoltaic panels and 
wind turbines.  

Increasing demand is being placed 
on the building industry to deliver solu-
tions minimizing the carbon footprint 
of a property. Looking at the situation 
in the United Kingdom, this article out-
lines two LZC technologies that have a 
major role to play in reducing carbon 
dioxide emissions and how standards 
contribute to ‘ fuelling the future ’.

Solar hot water heating
The laws of physics determine 

how far we can improve the efficien-
cy of commercial heating appliances, 
whether these are boilers or direct-
fired water heaters. 

Legislation and building regu-
lations in the United Kingdom contin-
ue to drive manufacturers to develop 
products with higher efficiency – the 
best condensing boiler products on the 
market are already capable of delivering 
efficiencies of up to 92 % (based on the 
gross calorific value of the fuel).  

Looking at the broader picture 
of the building, improved insulation 

DACHS mini-Combined Heat & Power (CHP) unit at Royal Court, a residential care home in 
Cheltenham supplied by Bax-Senertec UK, a Baxi Group company.
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and better controls can also signifi-
cantly impact the energy efficiency of 
a building. But we still need to fur-
ther reduce fuel consumption and thus 
reduce the carbon footprint.  

Solar thermal solutions harness 
the energy of the sun for heating hot 
water. Roof-mounted solar collectors 
with high transmission and absorption 
capacities capture energy from the sun, 
passing the heat into a transfer fluid 
which, when pumped through a coil of 
a cylinder, heats the stored water. Solar 
panels are normally used for heating 

“ Standards have an 
important role to play in 

ensuring that products and 
solutions are developed to  
deliver beneficial carbon 

savings.”
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domestic hot water as during the warmer 
summer periods when maximum solar 
irradiation is available, there is little 
or no need for space heating.

 ISO has published a number 
of standards on solar energy, which 
include calibration instruments, ter-
minology, the light transmittance of 
glass, as well as standards on solar-
powered water heating systems.

Direct-fired storage water heat-
ers require fuel to raise the tempera-
ture of the incoming cold water sup-
ply (typically 10 oC) to a water tem-
perature of say 60 oC to ensure that 
the stored water is hot enough for use 
at the outlet and to destroy any legi-
onella bacteria. Solar panels can be 
used to pre-heat the cold water sup-
ply to the heater so that less energy 
and therefore less fuel is required to 
raise the water temperature to the 
desired 60 oC.

bon emissions and the latter would 
only fire up during periods of low solar 
gain or when high water temperature 
recovery rates are required.

Solar thermal systems have 
been available for around 30 years 
in the United Kingdom and there 
are, for example, British Standards 
for solar collectors. The standard 
[BS EN12975-1:2006]  stipulates 
the general requirements with regard 
to reliability, durability (including 
mechanical strength) and safety for 
factory-made liquid solar collec-
tor modules. Part 2 of this specifi-
cation defines the test methods for 
such collectors.  

These specifications are applied 
in marking solar collectors, in which 
the collector has to be key marked 
according to BS EN 12975 which 
evaluates the optical and thermal per-
formance of the product.  

The Low-Carbon Building 
Programme (LCBP)

The Department of Trade and 
Industry launched a three-year initia-
tive, the Low-Carbon Building Pro-
gramme (LCBP), in April 2006 with a 
budget of GBP 30 million to support 
the uptake of low-carbon and renew-
able technologies in both the public 
and private sector.  

In order for a particular solar 
thermal collector to be registered 
under the LCBP it has to be marked 
according to the standard BS EN 
12975. Standards are therefore also 
used to help qualify products for 
funding from the British Govern-
ment, thus contributing to carbon 
savings.

Combined heat 
and power 

Combined heat and power 
(CHP) has a wide array of applica-
tions. Historically, the use of CHP 
products was limited to relatively 
large buildings and sites with signif-
icant energy demands, such as hospi-
tals, hotels, leisure centres and pro-
cessing plants. But more recently, 
CHP units with smaller outputs have 
emerged on the market.   

Products with an electrical out-
put as low as around 5 kWe and a heat 
output of around 13 kWth are now com-
mercially available, although these prod-
ucts have been operating successfully 
in Europe for many years, making the 
technology more accessible to a wider 
number of users for smaller residential 
and commercial properties.

In simple terms, a CHP unit gen-
erates electricity from a single fuel, such 
as natural gas, LPG, oil or a bio-fuel, 
and uses the heat produced as thermal 
energy for space or water heating or 
for industrial processes.  

In conventional centralized pow-
er generation, this heat would normally 
be directed into cooling towers, dis-
charged into the atmosphere and wast-
ed, leading to low overall plant effi-
ciencies of around 40 % to 50 %.

CHP offers energy cost sav-
ings and a significant reduction in 
CO

2
 emissions, with some units capa-

ble of delivering overall fuel efficien-
cies of up to 90 % (based on the gross 
calorific value of the fuel). Compared 
to electricity generated from a cen-
tralized power station and the use 
of conventional heat boilers, a 30 % 
reduction in primary energy use can 
be achieved.  

Whereas typical thermal effi-
ciencies of CHP products are  in the 
region of around 40 % to 50 % – clear-
ly much lower than the fuel efficien-
cies achievable from modern com-
mercial condensing boiler and water 
heater technology – the economic 
and environmental benefits result 
from the electricity being generated 
at the point of use, thus avoiding loss 
through the transmission and distri-
bution network.  

Glazed flat plate solar collector for hot 
water heating – the product is supplied by 
Greenonetec in Austria.

“ Improved insulation 
and better controls 

can also significantly 
impact the energy 

efficiency 
of a building.”

In the summer months with 
enough sunshine, the solar collec-
tors may be able to heat the cold 
water supply to temperatures of up to 
80 oC, so that the water heater could 
be bypassed with the solar-heated 
water flowing directly to the outlets. 
A thermostatic mixing valve is used 
to reduce the water temperature and 
avoid scalding.

Whether pre-heating the cold 
water feed to the direct-fired water 
heater or heating the cylinder to full 
temperature, solar energy can sig-
nificantly reduce CO2  emissions – 
approximately 100 kg CO2/m

2 of col-
lector array annually when compared 
with natural gas which in the United 
Kingdom has a CO2 emission factor 
of 0,19 kg CO2/kWh (source: Depart-
ment of Trade and Industry).

Solar energy can also be used 
with commercial boilers to reduce car-

Standards for a sustainable energy future
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Based on the current mix of 
power generation in the United King-
dom, gas, coal, nuclear, Combined 
Cycle Gas Turbines (CCGT) with a 
CO2 emission index of 0,43kg CO2/
kWh of electricity generated, CHP 
products can offer a reduction of up 
30 % in energy use. Indicatively, the 
ratio between the electrical output of 
the CHP unit and the savings in tonnes 
of CO2 emissions per annum is 1:1, i.e. 
a CHP unit with an electrical output 
of say 5kWe would save around five 
tonnes of CO

2
 per annum. This calcu-

lation is based on an operating regime 
of 17 hours a day, 365 days and 90 % 
availability with running hours of 5 
585 annually – typical for applications 
in residential (non-domestic) and light 
commercial applications.

For smaller CHP installa-
tions (i.e. with an electrical output 
of up to say 30 kWe), where there 
is a huge opportunity for replication 
across both residential and commer-
cial markets, the cumulative benefits 
in reducing carbon emissions could 
be significant. 

CHP is generally best suited to 
applications that require the simul-
taneous need for heating, hot water 
and electricity over extended oper-
ating hours, typically 5 000 to 6 000 
hours per annum.  

Smaller CHP units are usu-
ally driven by a combustion engine 
that uses the water returning from the 
property’s heating system as a cool-
ing medium for engine components, 
with additional heat recovery from 
the exhaust.   

They should be sized correctly 
according to the demand in order to 
maximize the annual running hours 
and deliver the maximum econom-
ic and environmental benefits. Heat 
demand required above the output of 
the CHP unit would be provided by 
an additional boiler plant.  

Similarly, the CHP product should 
be selected on the basis of the demand 
in order to minimize “ spilling ” of elec-
tricity to the grid, as there is currently 
no economic benefit in doing so in the 
United Kingdom. Electricity required 
above the output of the CHP unit would 
be imported from the grid as normal.

The Carbon Trust has a proj-
ect evaluating micro-CHP technolo-
gies (with an electrical output of up 
to around 50 kW, defined in accor-
dance with the European Cogenera-
tion Directive).  

Their carbon performance is 
compared with condensing boilers and 
used to determine the true carbon-sav-
ing potential of the technology on a 
per site basis and, if appropriate, on a 
cumulative nation-wide basis if instal-
lations were to be replicated.  

Applications include houses and 
residential properties such as sheltered 
accommodation, social housing devel-
opments and nursing homes. 

In parallel with the Carbon Trust 
activities, PAS 67 (Publicly Available 

Specification), is under development 
and will eventually become a British 
Standard.  This specification defines 
the performance and testing criteria 
for micro-CHP.   

With all forms of LZC technolo-
gies, the choice of the product for the 
application is the key to the success 
of the installation, as certain products 
and solutions are better suited to some 
applications than others.  

The other critical success fac-
tor is control of the technology, which 
of course would equally apply to non-
LZC technologies, such as boilers and 
water heaters.  It does not matter how 
efficient the product is or how well 
it has been integrated into the build-
ing’s systems, unless the appliance is 
controlled appropriately, the efficien-
cy and carbon reduction benefits can 
be easily lost.  

Low-carbon and renewable 
technologies have an important role 
to play in “ fuelling the future ”, help-
ing to improve the energy efficiency 
of our buildings and to significant-
ly reduce the United Kingdom’s car-
bon footprint.  

As an industry, whether we 
are the end user, architect, develop-
er, builder or product supplier, we 
all have a role to play in promoting 
the benefits of LZC technologies and 
ensuring they are applied, installed 
and operated to deliver optimal car-
bon-reducing benefits.

Standards have an important role 
to play in ensuring that the products 
and solutions are developed, designed 
and tested appropriately to guarantee 
that LZC technologies deliver benefi-
cial carbon savings. 

They also have a key role in 
performance benchmarking to sup-
port funding programmes, which in 
turn, will encourage the uptake of 
technologies such as solar thermal 
and CHP.  

This will help develop the 
market for new and emerging tech-
nologies in order to reduce the car-
bon emissions that contribute to cli-
mate change.  
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New horizons for 
biofuels in Brazil

by Rosângela Moreira de Araujo

The effects of global warming have 
been observed in the melting of 
glaciers, an increase in intensity 

and frequency of hurricanes, hotter 
summers and more frequent floods.  
Compared to developed countries, 
Brazil displays low emissions levels 
of the greenhouse gases responsible 
for global warming. Even though its 
emissions are lower than developed 
countries, Brazil nonetheless continues 
to try to reduce its greenhouse gas 
emissions even further and it is second 
globally in the number of registered 
projects under the Clean Development 
Mechanism of the Kyoto Protocol.

To reinforce even more its com-
mitment to reducing carbon emissions, 
Brazil’s national emissions limits have 
become stricter, and specific control 

programmes for car emissions have 
been implemented and Brazil has also 
become a leader in biofuels.

Climate change makes the 
diversification of the world energy mix 
urgent. Here Brazil plays a relevant 
role, as can be observed in the Brazilian 
energy matrix Figure 1, which already 
shows a striking amount of renewable 

resources in Brazil’s energy use, with 
43.6 % of the energy use made up of 
hydroelectricity and biomass.

With an already high amount of 
renewable resources in Brazil’s energy 
matrix, new energy policies have been 
conceived introducing biodiesel fuels 
and enhancing the potential of alco-
hol fuel production in Brazil, target-
ing both the domestic and internation-
al markets, thus increasing the use of 
renewable resources even further.

Nevertheless, the acceptance 
of a fuel in the market depends on sev-
eral aspects, of which the transparen-
cy and trustworthiness of the product 
in the market is an important factor. 
That acceptance depends on an essen-
tial point : standardization. 

Good standardization has a 
number of features : definition of the 
product specification, quality control 
for commercialization, which, in turn, 

Renewable resource 43.6 %

HydroelectricityHydroelectricity 14.5 %

UraniumUranium 1.5 %

Mineral charcoalMineral charcoal 6.5 %

Natural gas 8.7 %
Petroleum and products 39.7 %

Biomass 29.1 %

Figure 1 – 
Brazil’s energy 
matrix, 2005

Above – Ethanol 
plant of Vertente
Source : Copersucar

Right – top 
Castor bean

www.cdcc.sc.usp.br

Right – bottom 
Sunflower biofuel
www.revistaalcoolbras.

com.br
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Additionally, according to the 
World Trade Organization’s Technical 
Barriers to Trade Agreement (WTO 
TBT), the principles which must be 
identified are : transparence, openness, 
relevance, coherence, impartiality, con-
sensus and consideration of the con-
cerns from developing countries.

Regulation and 
standardization 

As the regulatory body for 
fuels, the Brazilian National Agency 
of Petroleum, Natural Gas and Biofu-
els (ANP) defines the structure of the 
commercial chain, as well as specify-
ing fuel quality.

The ANP strives to enable 
the expansion of the industrial sec-
tor, handling biodiesel and ethanol by 
developing specifications through dis-
cussions with fuel producers, suppliers 
and engine manufactures. Where pos-
sible, these should also be in accord-
ance with society’s needs concerning 
environmental and consumer inter-
ests, as well as the economic situa-
tion of Brazil.

Standards are set at national 
level in Brazil by the Brazilian Associ-
ation of Technical Standards (ABNT), 
where a diverse range of industries 
come together with the government, 
academia and the general public. ABNT 
plays an essential role in the informa-
tion infrastructure guiding industry and 
trade in Brazil’s economy. 

ABNT’s standardization pro-
cesses can be characterized by : plan-
ning, drafting, public enquiry and, after 
a broad consensus is reached, publi-
cation of the final document, which 
becomes mandatory when referenced 
in regulations. 

requires structural and technical abil-
ity and also analytical and metrologi-
cal competence of laboratories.

Product specification is essen-
tial in the fuel market and it is seen 
as a main condition for communica-
tion among the players in its commer-
cialization. 

Castor bean  Source : Petrobras

Sugar cane  

In 2004, a technical commit-
tee for biofuels was established in Bra-
zil with two working groups, one for 
ethanol and another for biodiesel to 
develop test methods and procedures, 
to review existing test methods and to 
keep updated on new developments in 
the field of biofuels.
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The ethanol industry
Ethanol contributed to Bra-

zil’s achievement of a global bench-
mark in the use of biofuels in the 
1970s, after the country launched the 
largest automotive fossil fuel substitu-
tion programme in the world : the Bra-
zilian National Alcohol Programme 
(PROÁLCOOL). 

Currently, more than 350 
plants produce approximately 18 mil-
lion cubic meters of ethanol, of which 
more than 90 % have a domestic mar-
ket, but there are ongoing investments 
to double this capacity by 2014. 

In the Brazilian market, there 
are two kinds of ethanol :

• anhydrous ethanol blended with 
gasoline ;

• hydrated ethanol, which supplies 
both the ethanol fleet and the flex 
fuel fleet. The flex fuel fleet can 
use anhydrous ethanol blended with 
gasoline, as well as any other blend 
of these fuels.

The entrance of flex vehicles 
in the market took place in 2003 and 
currently consists of more than 80 % of 
domestic sales of light vehicles. 

In 1979, a new blend was cre-
ated : gasoline plus 20 % anhydrous eth-
anol. Gasoline vehicles were converted 
to be able to run with pure hydrated 
ethanol. Nowadays, anhydrous etha-
nol added to gasoline has been fixed 
at between 20 and 25 %, depending on 
ethanol production.

Ethanol plant of Moema. Source : Copersucar

Ethanol plant. Source : Copersucar

Table 1 – Brazilian ethanol specifications.

Property
Anhydrous 

ethanol
Hydrated 
ethanol

Test method

ABNT NBR ASTM

Appearance Clear and free of suspended impurities Visual

Colour Colourless1) Visual

Total acidity 
as acetic acid, 
max, mg/L

30 9866 D 1613

Electrical 
conductivity, 
max, µS/m 

500 10547 D 1125

Density at 20 ºC, 
max, kg/m3 791,5 807,6 – 811,0 2) 5992 D 4052

Alcohol content, 
min, ºINPM

99,3 92,6 – 93,8 3) 5992 –

pH – 6 – 8 10891 –

Evaporative 
residue4), max, 
mg/100 mL

– 5 8644 –

Hydrocarbon 
content4), max, 
vol. %

3,0 13993

Chlorides4), 
max, mg/kg

– 1 10894/10895 D 512

Ethanol content, 
min, % vol. 

99,6 95,1 – D 5501

Sulphate, max, 
mg/kg

– 4 10894/12120 –

Fe, max, mg/kg – 5 11331 –

Na, max, mg/kg – 2 10422 –

Cu, max, mg/kg 0,07 – 10893 –

Notes :
1) Orange dye must be added to anhydrous ethanol.

2) For importation and distribution the density 

limits are 805.0-811.0.

3) For importation and distribution the alcohol 

limits are 92.6-94.7.

4) Importation and distribution specification.
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Brazil has gone through the 
learning curve of production, trade and 
use of ethanol, so that tests developed 
by the government and the automotive 
and petroleum industries for assessment 
has allowed the introduction of modi-
fications in the specifications, which 
were first derived and adapted from 
pharmaceutical specifications.

Nowadays, ethanol specifica-
tions established in Resolution ANP 
n° 36/2005, as presented in Table 1, 
include all relevant properties adopted 
for optimum engine performance.

With regards to export, the dif-
ferent specifications set forth in con-
tracts by customers may include addi-
tional analyses in product certification. 
It must be emphasized that some of these 
specifications were developed for non-
fuel objectives and others were tested, 
but not with internationally standard-
ized test methods.

In the case of references to 
ASTM specifications in a contract, 
whose basis is anhydrous denatured 
fuel ethanol based on corn, the exporter 
must conduct additional analyses. 

However, some of these are 
unnecessary for Brazilian products, 
mainly due to high levels of pureness 
(99,3 % minimum of ethanol) of anhy-
drous alcohol based on sugarcane with-
out denaturant addition.

The biodiesel industry
In 2004, the Brazilian Govern-

ment authorized the commercial use of 
biodiesel implementing its National 
Biodiesel Programme, which meets the 
specific characteristics of each region 
for oilseed biofuels. 

This programme set the target 
of introducing biodiesel into the market 
in order to decrease dependency on for-
eign diesel, promote social development 
through creating job opportunities, and 
increase regional development. 

The initial priority set for the 
programme was to blend with automotive 
diesel, 2 % of biodiesel in 2005. This lev-
el will be mandatory nationwide in 2008 
and will increase to 5 % in 2013.

In 2004, Resolution ANP n° 42/04 
was issued to regulate quality control and 
to define the specifications that must be 

Table 2 – Brazilian biodiesel specifications. 1)Table 2 – Brazilian biodiesel specifications. 1)

Property LIMIT
Test method

ABNT NBR       ASTM D      EN/EN ISO

Appearance Clear and free of 
suspended impurities Visual

Density at 20 ºC, max, 
kg/m3 Report 2) 7148

14065
1298
4052 –

Flash point, min, ºC 100 14598 93 –
3679

Water and sediment, 
max. vol.% 0,05 – 2709 –

Viscosity at 40 ºC, 
mm2/s Report 2) 10441 445 3104

Sulphated ash, 
mass %, max. 0,02 9842 874 3987

Copper corrosion 
(3h at 50 ºC), max. 1 14539 130 2160

CFPP, ºC (2) 14747 6371 –

Distillation T90,ºC, 
max. 360 1160 – –

CCR 100 %, mass %, 
max. 0,10 – 4530

189 10370

Acid number mgKOH/g, 
max. 0,80 14448 664 –

14104

Methanol or Ethanol 
mass %, max. 0,5 15343 – 14110

Free glycerin, mass % 
max. 0,02 15341 6584 –

14105/6

Total glycerin, mass % 
max. 0,38 15342 6584 –

14105

Na + K mg/kg, max. 10 – – 14108
14109

Oxidation stability at 
110ºC, h, min. 6 – – 14112

Note :

1)  Additional analyses must be reported by the 
producer:  total contamination, ester content, total 
sulphur, Ca+Mg, P, mono-glycerides, di-glycerides 
and triglycerides must be analysed per producer 
for the purpose of having a data bank.

2)  The density and viscosity of pure biodiesel 
must be reported and meet B2 limits blended to 
diesel, B2.
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complied with for pure biodiesel, B100, 
before blending it with diesel fuel in quan-
tities of up to 2 % by volume, B2.

Currently, there are 14 author-
ized biodiesel plants whose capacity is 
in the order of 400 million litres per year, 
but other ongoing investments in devel-
opment stages can double this capacity 
in the short term. Most of these plants 
were designed to use methanol or etha-
nol and diverse feedstock such as soy-
beans, castor beans, palm, sunflower, 
tallow and others. 

In Brazilian specifications 
(Table 2, previous page), 10 properties 
must be analysed separately on a quar-
terly basis (process and feedstock) to 
provide the data for a database which 
will provide information for any speci-
fication revision. 

Additionally, there is a task force 
with representatives from engine manu-
facturers, the fuel industry, government 
and regulators to evaluate the suitability of 
blends B5 and B20 for use in diesel vehi-
cles. The aim is to technically validate the 
gradual increase in biodiesel proportion 
in diesel blending through engine bench 
tests, durability and effects. The prelim-
inary field tests showed positive results 
with respect to biodiesel obtained from 
soybeans or castor beans and ethanol.

Success stories 
of biofuels 

In Brazil, researchers and indus-
try have resolved many key technical issues 
regarding biofuels such as developing new 
PETROBRAS processes – one single step 
for extraction and transesterification of 
castor bean oil – and HBIO, which is a 
catalytic hydroconversion of diesel frac-
tions and vegetable oil blends.  

The first patent regarding biodie-
sel and biokerosene was obtained already 
in the 1980s by Dr. Expedito Parente.

Standards 
to be developed 

As for ethanol, test methods 
have been developed during the last 
decades by the ABNT and adopted in 
Brazilian specifications in addition to 
the American Society for Testing and 
Materials (ASTM) test methods.

Concerning biodiesel, most of 
the test methods adopted in the specifi-
cations are ASTM and European Stand-
ards (EN)/EN ISO standards. The veri-
fication of these methods showed that 
some existing test methods were not 
appropriate for biodiesel derived from 
castor beans. 

The first step for the biodiesel 
working group was to develop specif-
ic test methods, as reported in Table 3 
below, which shows the working plan 
of the ethanol and biodiesel working 
groups.

Moreover, the need for evalu-
ating suitability of adopted test meth-
ods for different biodiesel qualities (raw 
material, production technology) shall 
be tested in round robin tests. In addi-
tion, the precision data must be defined, 
not only for some ethanol but also for 
new biodiesel test methods. 

Fuel Quality Monitoring 
Programme 

Fuel quality in Brazil is moni-
tored under the Fuel Quality Monitoring 
Programme carried out by 23 universi-
ties and research centers, which are hired 
to analyse approximately 150 000 sam-
ples yearly.  ANP quarterly promotes its 
interlaboratory programme by means of 
its own research laboratory – the Cen-
tro de Pesquisas de Análises Tecnológ-
icas (CPT).

Major challenges
As ethanol and biodiesel 

fuels are growing industries, this will 
increase the need for quality, afford-
able and accurate analyses. Through 
participation in international techni-
cal forums, the developing analytical 
field will mature. Most Brazilian lab-
oratories are looking for quality sys-
tems in ethanol, and for biodiesel it 
will be a further step.

Also, discussions are underway 
relative to studies and research devel-
opments concerning new test methods 
and the production of certified refer-
ence material.

It is worth noting that the gov-
ernment is fostering innovative pro-
cesses or products focusing on bio-
fuels by means of allocating funds to 
different areas like turning cellulosic 
biomass into ethanol and development 
of new processes to benefit coproducts 
obtained from the biodiesel process. 

Additional governmental funds 
will supply analytical equipment for 
universities and research centres which 
work on biodiesel research and qual-
ity control. Most of these labs will 
work by means of regional analysis 
networks and will support the regula-
tory agency.

Table 3 – Working plan for ethanol and biodiesel working groups.

FUEL ACTION OF WORKING GROUP
(PROPERTY/TEST METHOD) REMARK

ETHANOL

Acidity (titration) – Review NBR 9866
To be issuedElectrical Conductivity - Review NBR 10547

pH (Potentiometry) - Review NBR 10891

Density (Glass and Electonic Densimeter)

2007
Alcohol content (Cromatography)
Chloride and sulphate content (IC)
Iron, Copper and Sodium content (AAS)

BIODIESEL

Ester content Published in 
2006 

(biodiesel from 
castorbean)

Mono-/Di-/Triglycerides, Total glycerol
Free glycerol
Methanol or Ethanol content

(Na+K) content (ICP or AAS)

2007

(Ca+Mg) content (ICP)
Phosphorus content (ICP)
Biodiesel Content (IR)
Procedure for handling biodiesel (storage, trans-
port and distribution and quality management)
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Conclusions
The experience Brazil has accu-

mulated through research and use of eth-
anol fuels has provided infrastructural 
conditions for the successful implemen-
tation of the biodiesel programme allow-
ing Brazil to handle further challenges 
and maximize the nation’s competitive-
ness in a relatively short period.

In the international scenario, 
alcohol fuel and biodiesel markets are 
currently at different stages of maturity. 
However, there is one point in common 
between them : the diversity of specifi-
cations, resulting from processes asso-
ciated with specific crops, which can 
cause problems for international com-
mercialization. 

International agreements and 
decisions concerning trade are increas-
ingly calling for mutual recognition 
of standards, measurements and tests 
among nations, which is why ISO stand-
ards are so important for providing the 
international normative framework for 
biofuels.

Therefore, it is urgent to cre-
ate an International Biofuels Technical 
Committee. This committee could pre-
pare a proposal for harmonization of test 
methods and where possible the char-
acteristic limit of fuels. 

This would allow more agil-
ity and transparency in future interna-
tional transactions involving biofuels 
and would help the decision-making 
process for regulatory authorities and 
investors.

Finally, concerning current glo-
bal energy challenges – energy security, 
economic and energy growth, climate 
change, the entrance of renewable fuels 
into the market – all of these topics play 
a very important role in the discussion 
about the global energy supply. 

Thus, the standardization of 
biofuels becomes even more critical as 
an essential tool for their acceptance as 
valid products and their maintenance in 
the market. 

These standards can stimu-
late innovation, accelerate the discov-
ery and transference of biofuel tech-
nologies into engine applications and 
thus help reduce negative impacts on 
the world’s ecosystem.

Lifetime 
performance 
of buildings

by Dr. Christer Sjöström, 
Dr. Wolfram Trinius and 
Dr. Hywel Davies

Buildings and civil engineering 
works consume considerable 
resources in all economies to 

build, operate and use. Besides being 
the largest single material-consuming 
industrial sector, construction is also 
responsible for roughly 46 % of the total 
energy consumption in the European 

Union; internationally the fi gure is com-
monly reported as 40 %1).

The environmental impact of this ener-
gy demand is considerable : in the Unit-
ed Kingdom, for instance, 46 % of CO

2
 

emissions originate from buildings 2).
So it is vital to improve the energy 

performance of buildings and the built 
environment if we are to achieve sus-
tainable development, whilst ensuring 
that the buildings perform the func-
tions that the owners, operators and 
users expect of them.

1)  “ Built to last, service live planning ”, 
ISO Focus, Sustainable building, 
December 2005.

2)   Renewable Energy Resources for 
Buildings, CIBSE TM38:2006, London 2006. 
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With building replacement rates 
varying between economies at between 
1 % and 4 %, it is obvious that address-
ing improvements to new buildings 
and new building design alone is not 
sufficient. 

Strategies for energy optimization 
in the operation, renovation and refur-
bishment of existing buildings play an 
even more important role in striving to 
significantly reduce the energy demand 
of the building sector. 

The Swedish forum for construc-
tion developers/owners has for exam-
ple agreed that major refurbishments in 
the building stock must lead to a 50 % 
increase in the building’s energy per-
formance. United Kingdom regulations 
have recently been extended to cover 
the renovation and refurbishment of 
existing commercial buildings.

Smart building design
Research and development projects 

as well as demonstration projects and 
best-practice design of buildings dis-
play the potential of new and innova-
tive solutions for the supply of build-
ings with locally available, renewable 
energy sources. 

At the same time, smart build-
ing design can dramatically reduce 
design-energy demand, even to zero 
in some cases. The combination of 
smart design with an innovative “ sus-
tainable ” energy supply has a realis-
tic potential to significantly contribute 
to moving the building sector towards 
sustainability.

One potential threat in the applica-
tion of “sustainable” energy systems 
in buildings appears to be that these 
systems’ performance as well as the 
physical conditions of the building 
must be ensured over time. 

Materials and components with 
properties relevant to energy demand 
or energetic gains as well as the tech-
nical systems providing energy need to 
be scrutinized for their long-term per-
formance – over the life of the system 
or even the building. 

Only then can it be avoided that small 
reductions in performance of parts of 
the system lead to insufficient perfor-

mance of the whole system, with its 
associated negative influence on cost 
performance, as well as environmental 
performance and reliance on an exter-
nal back-up provision of energy.

Sustainable building 
standards

International standardization is 
addressing these issues. The standards 
on service life planning (ISO 15686), 
for instance, address long-term perfor-
mance of products and systems. 

From a European perspective, the 
SC 14 and SC 17 standards constitute 
key inputs in the development of CEN 
standards which must be more specif-
ic. At the same time, the CEN stan-
dards need to relate to European direc-
tives, such as the Construction Prod-
ucts Directive (CPD) 4) or the Energy 
Performance of Buildings Directive 
(EPBD) 5).

More practical guidance documents 
are being published in parallel, either 
based on international research activi-
ties, such as the EU project PRESCO 
(Practical Recommendations for Sus-
tainable Construction) 6), on the initia-
tive of national governments;  one such 
example is the German Guideline for 
Sustainable Building directed towards 
the government’s own building stock 
and projects.

Some documents reflect the demands 
of various actors for information and 
guidance,  such as the guide on renew-
able energy resources for buildings 7) 
produced by the Chartered Institution 
of Building Services Engineers (CIB-
SE, United Kingdom), or the standard 
cost structure for life-cycle costs in the 
United Kingdom.

An upcoming EU project, Smart-
ECO 8), will address questions related 
to the extent to which innovation, both 
technical and non-technical, can con-
tribute to promoting sustainability in 
the building sector. The project embrac-
es the EU concept of “ Eco-buildings ” 
and relates the ISO/TC 59/ SC 17 and 
SC 14 standards, as well as the CEN 
work, to an overall “ vision of sustain-
able building ”. 

That vision will be developed for the 
project, reflecting stakeholder demands, 
the state of the art and the current posi-
tion in international standardization.

Another relevant EU project STAND-
INN 9), with participation from non-
European countries, addresses standards 

The developing standards of ISO/
TC 59/SC 17, Sustainability in building 
construction 3), and CEN/TC 350, Sus-
tainability of construction works, pave 
the way towards assessing the techni-
cal performance of building products 
in relation to their ability to meet sus-
tainability requirements. 

Additionally, the sustainability 
scope is enlarging from environmen-
tal aspects of sustainability 4) towards 
the inclusion of the non-environmen-
tal aspects of sustainability, namely the 
economic and social aspects.

As the standards developed in ISO/
TC 59/SC 14 and SC 17 have a glob-
al scope, they are successful in setting 
out the principles to be followed, but 
they do not usually establish a detailed 
application, content and clear rules, as 
this is very difficult to do on a glob-
al scale. 

“  The combination of smart 
design with an innovative 

“ sustainable ” energy 
supply has a realistic 

potential to significantly 
contribute to moving the 
building sector towards 

sustainability.”

3)   “ Social and economic aspects of building 
construction ”, ISO Focus, Sustainable 
building, December 2005

4)   ISO Focus Environmental sustainability, 
June 2006

5)   CEC, Council Directive of 21 December 
1988, 89/106/EEC  

6)   CEC, Council Directive of 16 December 
2002, 2002/91/EC  

7)   www.presco.nl

8)   www.smart-eco.eu

9)   www.europe-innova.org 
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and innovation, aiming to bring together 
standards related to sustainability and 
service life with standards on building 
information modules and industrial 
foundation classes (IFC) 10). 

Here the ultimate goal will be to 
allow designers and other actors in the 
design processes preceding new con-
struction, planning of facility man-
agement or refurbishment, to inte-
grate long-term performance aspects, 
life-cycle costing and environmental 
Life Cycle Analysis (LCA) into their 
decision making.

In these two research projects, the 
work on design life and sustainability 

About the authors
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59/SC 14, 
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carried out at ISO provides major mod-
ules that form the basis for the work. 
In order to enable a fair and just dis-
cussion of sustainability in building 
construction, the long-term perfor-
mance of the options assessed needs 
to be quantified and evaluated. 

It is essential to enable practition-
ers, stakeholders and decision makers 
to set reasonable but challenging long-
term requirements. These requirements 
need to reflect the demands made on 
buildings from a sustainability per-
spective. 

By meeting these requirements, we 
can design buildings that meet and can 
be maintained at these levels of per-
formance.
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standardization, 
specializing 
in whole-life 
performance 

and sustainable construction issues. 
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Systems for facility management 
based on Advanced Information Technol-
ogy (IT)/Geographic Information System 
(GIS), which allow a lifetime approach 
[Life-cycle Management System (LMS)] 
to performance management, are under 
development. 

With the relevance of energy consump-
tion to the global agenda, energy demand 
and supply will remain a primary aspect 
of concern. However, the methodologies 
and concepts developed in ISO, CEN and 
numerous research projects are equally 
applicable to other aspects of sustainabil-
ity – provided that a building’s contribu-
tion to these aspects is quantifiable. 

The general principles for sustain-
ability in building construction include 
“holistic approaches” and “long-term 
concerns”, consequently efficent use 
of energy and renewable resources is a 
necessary, but not necessarily sufficient, 
step towards sustainability in building 
construction.

It is clear that ISO standards form the 
basis for CEN standards, guidelines and 
research projects and networks, which 
illustrates the importance of International 
Standards. The route from from generic 
international standards to regional imple-
mentation for policies and analysis regard-
ing the potential of innovative technolo-
gies is successful in improving the sus-
tainability of the largest energy and mate-
rial consuming industrial sector.

Main Focus

Figure 1 : The service life planning process.
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10)   www.iai-international.org
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Expanding solar 
water heating 
market needs 
ISO standards

by Ken Guthrie, Chair, ISO/TC 180, 
Solar energy, and Emeritus 
Professor Graham Morrison, 
University of New South Wales, 
Australia

Solar thermal energy systems 
currently provide over 100 GW 
(Giga watts) of energy supply 

capacity worldwide saving the equivalent 
to over nine billion litres of oil each year 
– capacity that is expanding at about 15 % 
each year, according to the International 
Energy Agency Solar Heating and Cool-
ing Programme.  

This growth is driven by dif-
ferent needs and systems around the 
world. For example, the USA and Can-
ada are dominated by unglazed solar 
swimming pool heating systems, while 
in Europe glazed flat plate collectors 
providing domestic hot water make up 
most of the sales. 

Approximately three quarters 
of all solar hot water systems are sold 
in China, where the evacuated tube 
collector is the key technology. The 

demand is being driven chiefly by rap-
idly developing lifestyles and securi-
ty of supply issues for conventional 
fuelled water heaters. And although 
there are an estimated 1000+ man-
ufacturers in the country, perform-
ance test requirements are hindered 
by a limited number of testing labo-
ratories.

In contrast, the European and 
Australian markets are supported by 
government incentives to reduce green-
house pollution. 

Under review
International Standards devel-

oped by ISO/TC 180, Solar energy, 
must accomodate these widely vary-
ing market and technology needs. As 
a result, the technical committee is 
currently reviewing the existing range 
of system performance standards, and 
developing new versions. Within its 
scope is a five-part standard relating 
to solar water heater system test and 
performance evaluation methods. 

The five parts of ISO 9459, 
Solar heating – Domestic water heat-
ing systems, provide different test 
methods to meet these varying needs. 
Three procedures have been adopted 
as International Standards and two 
are in the drafting process. They cov-
er three separate means of evaluating 
performance :

•  rating test based on indoor testing ;

•  outdoor test procedures for solar-
only, and solar plus supplementary 
systems ;

•  outdoor testing of components or 
complete systems and annual per-
formance modelling, using compu-
ter simulation.

Five-part standard
The five parts of the Internation-

al Standard are the following :
ISO 9459-1:1993, Solar heat-

ing – Domestic water heating systems 
– Part 1: Performance rating proce-
dure using indoor test methods. This 
is a one day test in an indoor simula-
tor under a standardized set of refer-
ence conditions which indicate the rel-
ative performance of solar water heat-
ers, rather than predicting annual per-
formance. The standard is used in the 
USA, and is under review.

ISO 9459-2:1995, Solar heat-
ing – Domestic water heating sys-
tems – Part 2 : Outdoor test methods 
for system performance characteriza-
tion and yearly performance predic-
tion of solar-only systems. This test 
is applicable to solar-only systems 
and solar-preheat systems. The per-
formance test for solar-only systems 
produces a family of ‘ input-output’ 
characteristics. Test results can be 
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used directly with daily mean values 
of solar irradiation, air temperature 
and cold water temperature data to 
predict annual system performance. 
The test involves daily energy col-
lection and ambient conditions meas-
ured over 10 to 15 days. It is used in 
a simplified form in China and in a 
modified form in Taiwan, Korea and 
Japan. Performance can be predicted 
for a range of loads and operating con-
ditions, but only for an evening water 
draw-off. This International Standard 
is under review.

ISO 9459-3:1997, Solar heat-
ing – Domestic water heating systems 
– Part 3: Performance test for solar plus 
supplementary systems. This is a ‘black 
box’ system test procedure that produc-
es a correlation equation to character-
ize system performance for use with 
daily mean values of solar irradiation, 
air temperature and cold water temper-
ature data, to predict annual system 
performance. The test requires inputs 
and outputs to be monitored over a 
period of six to eight weeks, but does 
not require details of component per-
formance to be monitored during the 
test. It is limited to predicting annual 
performance for the load pattern used 
during the testing, and provides a well-
accepted result. However, it is not cur-
rently used due to the time required, 
and is under review. 

Draft ISO 9459-4, Solar heating 
– Domestic water heating systems – Part 
4: System performance characteriza-
tion by means of component tests and 
computer simulation. This draft stand-
ard is a procedure for defining system 
performance that uses measured com-
ponent characteristics in the computer 
program TRNSYS (Transient Energy 
System Simulation tools). 
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the University of 
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outdoor solar thermal testing laboratory 
and modelling of thermal systems. He has 
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solar water heaters, and commercially 
available simulation packages for designing 
solar and heat pump water heating systems 
(POOLHEAT) and air-conditioning systems 
performance rating software (HPRATE).

This method, under development for 
an International Standard, is currently 
used in Australia and the USA.

Draft ISO/CD 9459-5, Solar 
heating – Domestic water heating sys-
tems – Part 5 : System performance 
characterization by means of whole-
system tests and computer simulation. 
This draft International Standard is in 
the final stages of committee consider-
ation. The test procedure includes :

•  short time step system performance 
monitored over a few weeks ;

•  performance simulation for meas-
ured weather conditions ;

•  identification of system parameters 
to match simulated and measured 
performance.

The model defined can be used 
with hourly solar irradiation values, 
air temperature and cold water tem-
perature data to predict annual system 
performance. This method is currently 
used in Europe.

Expanding challenge
As the market expands and new 

technologies are deployed, the chal-
lenge for ISO/TC 180 is to develop 
and update test methods to meet the 
changing needs of the international 
marketplace. In rapidly developing 
markets where there may be thousands 
of products to be tested, direct outdoor 
testing as defined in ISO 9459-2 pro-
vides a fast and low cost procedure for 
rating products into broad perform-
ance categories. In mature markets 
where a more product specific rating 
may be required, procedures such as 
ISO 9459-4 (draft) and ISO 9459-5 
may be more applicable. It is antici-
pated that component or systems test-
ing combine with computer simulation 
as in 9459-4 and 9459-5 will ultimate-
ly replace the performance correlation 
methods defined in ISO 9459-2 and 
ISO 9459-3, however the time scale 
of this development will depend on the 
market development in each area.

Tank heat loss and mixing, 
and heat exchanger performance are 
characterized by tests defined in the 
draft standard. Collector perform-
ance is defined by the collector effi-
ciency test procedure in ISO 9806-
1:1994, Test methods for solar col-
lectors – Part 1: Thermal perform-
ance of glazed liquid heating collec-
tors including pressure drop, or ISO 
9806-3:1995, Test methods for solar 
collectors – Part 3: Thermal perform-
ance of unglazed liquid heating col-
lectors (sensible heat transfer only) 
including pressure drop. The annual 
performance of the system is evalu-
ated by simulation using TRNSYS. 

“Solar thermal energy 
systems currently provide 
nearly 100 Giga watts of 
energy supply capacity 

worldwide.”
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Energy efficiency 
of household 
appliances

by Fabio Gargantini, 
Chair of CENELEC TC 61, and 
IEC TC 59

ISO Focus : 

How do International Standards 
help increase the efficiency of 

household appliances?

International Standards help increase 
the efficiency of household appli-
ances by giving authorities in differ-
ent countries an objective and large-
ly recognized tool to be considered as 
reference in the measurement of con-
sumption and performance and hence 
the comparison between appliances 
on their market.  

Additionally, International 
Standards foster Research and Devel-
opment (R&D) as an underpinning tool 
for manufacturers to place more ener-
gy-efficient appliances on the market 
and phase out the ones responding to 
out-of-date technical criteria.  

International Standards give 
laboratories a clear and common-
ly agreed list of requirements, thus 
avoiding undue or non-harmonized 
verification approaches,  which 
re assures consumers that they are 
using a reliable and understandable 
system to choose the most energy-
efficient appliances.

ISO Focus : 

How have they helped shape 
the development of 

energy-efficient appliances ? 

International Standards give consum-
ers a way to save money by cutting 
electricity use, as well as reducing lev-
els of pollution from the power plants 
that produce electricity, and energy-
efficiency standards have played an 
important role in creating the frame-

work for continuous research on ener-
gy-efficient appliances.

Energy labels or energy rating 
systems foster competition to develop 
efficient appliances  : marketing depart-
ments of companies stress this aspect 
of the appliances and the research and 
development that their company does to 
achieve more efficient appliances. 

This has had the effect that since 
1992, when the European Directive on 
energy labelling of household applian-
ces was issued, EU industry has become 
a world market leader.  

ISO Focus :  

How do you foresee this market 
developing in the coming years  ? 

Energy-efficiency improvements in elec-
trical household appliances can play 
a role in assuring a sustainable ener-
gy future and socio-economic devel-
opment, and at the same time mitigate 
climate change.

Savings due to energy-efficient 
appliances are projected to more than 
double over the next 20 years, even 
without new action. If new and updat-
ed standards are adopted, these savings 
will more than triple.

In Europe, it is planned to 
upgrade energy labels towards foster-
ing even more ambitious “ super effi-
cient ” appliances  ; for instance refrig-
erators consuming 15 to 20  % of what 
they did in the early 90s  !

The activities of IEC TC 59 and 
its subcommittees will concentrate on 
International Standards suitable to sup-
port the need for clear, complete, reli-
able and globally recognized energy-
efficiency standards. 

 The future activity of TC 59 
will be dedicated to trends in technol-
ogy concerning energy saving, ener-
gy labelling and other environmental 
matters requiring standards covering 
these aspects. Particular attention will 
also be given to develop standards for 
measurement of standby modes.

ISO Focus :  

How do consumers benefit  ? 
What is the added value for 

manufacturers?

Consumers get innovative appliances, 
masterpieces of technology, they can 
reduce their electricity bills and contrib-
ute to mitigating climate change through 
indirect CO

2
 emissions reduction.
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“ International Standards 
give consumers 

a way to save money 
by cutting electricity use, 

as well as  
reducing levels 
of pollution. ”
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Goods such as fridges, washing 
machines and dishwashers account 
for a significant portion of house-
hold energy consumption and green-
house gas emissions. By selecting 
these appliances carefully, consum-
ers can save money and reduce their 
energy consumption without chang-
ing their lifestyle. 

An energy-efficient appliance 
will allow saving hundreds of euros 
over its product life, as well as reduce 
the consumption of water and other 
natural resources.

In most countries, significant 
subsidies or tax allowances have been 
set up to help consumers purchase  
energy-efficient appliances.

As far as manufacturers are con-
cerned, a recovery of energy-efficien-
cy investment can be obtained through 
rebates for energy-efficient appliances 
and this is the reason why, for instance 
at the EU level and as far as the house-
hold appliance industry is concerned, 
EU coordination of public incentives 
is sought to accelerate replacing the 
nearly 200 million out-dated appli-
ances still in use with energy-efficient 
appliances.

ISO Focus : 

What is the link between 
standards for this sector and 

technical regulations in different 
countries and regions ?

Standards are used as a measurement 
reference for the definition of the rat-
ing systems, used in different coun-
tries worldwide, to indicate energy-
efficiency classes of household elec-
trical appliances, e.g. A to G classes 
used in the European Union Ener-
gy Label and compliance with the 
European Union Energy Labelling 
Directives.

The standards and their conse-
quent recognition at country level in 
specific laws and regulations, e.g. the 
above Energy Labelling Directives in 
the EU, have made energy efficiency 
an important factor in market com-
petition as consumers look at ener-
gy performance when choosing an 
appliance.

The EN standards for the pur-
pose of energy labelling are based on 
IEC standards (ISO standards for refrig-
erators and freezers) and help inter-
national comparison as countries like 
China are also using the same inter-
national standards for Chinese energy 
labelling laws.

ISO Focus : 

How, in your opinion, can 
International Standards help
the challenges of the future? 

Many energy performance standards 
for a large number of products are 
available worldwide.

Most of the available standards 
deal with the used phase of the product 
life, so there is scope to also consider 
energy consumption during other parts 
of the product cycle, i.e. the produc-
tion and disposal phase of the product 
life cycle. Further possibilities include 
broadening the product range in respect 
to both the measurement and reduction 
of energy consumption.

Energy-efficiency measures 
related to electrical household appli-
ances is one of the most cost-effective 
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actions to reduce CO
2
   emissions, and 

have given, through the huge invest-
ments made in the design of energy- 
efficient appliances, the opportunity 
to increase the security and reliabil-
ity of energy supply. 

In developing countries, effi-
cient electrical household appliances 
are vital to improve living conditions 
and reducing local pollution. More-
over, efficient electrical household 
appliances are a key to the further 
development of renewable energy 
sources, which can only supply a lim-
ited amount of energy.

In some cases, market, policy, 
trade and information barriers impede 
the further penetration of energy-effi-
cient electrical household appliances, 
resulting in a missed opportunity for 
climate change mitigation and socio-
economic development.

 The two big challenges for 
the future will be  :

1. to shorten the lead time for the prep-
aration and issuing of standards  ; 

2. to have standards which can be devel-
oped and recognized globally. 

 If commonly-agreed Interna-
tional Standards are quickly developed 
and then adopted in more countries, 
including those still isolating them-
selves with national standards, there 
will be a real benefit for all standards 
users: manufacturers, authorities and 
laboratories and finally for the con-
sumers. 

 All countries should adopt 
energy labels or energy rating sys-
tems based on IEC-ISO standards : 
in this way, world-wide competition 
will move to energy efficiency with 
benefits for everyone. 
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Fuelling the 
future – ISO task 
force addresses 
key issues in 
meeting global 
energy demands 

by Dr. George Arnold, ISO Vice-
President (policy)

Recognizing that the growth in 
demand for energy has become a critical 
issue for global society, and that Interna-
tional Standards play a major role, a stra-
tegic task force was established in March 
2007 by the ISO Council – which per-
forms most of the organization’s govern-
ance functions. The goal of the task force 
is to examine the landscape and make rec-
ommendations for ways in which ISO’s 
standardization activities could further 
develop and promote energy efficiency 
and renewable energy sources. 

This strategic effort represents an 
enhancement in ISO’s approach to the 
development of standards in innovative 
and emerging new fields that address 
broad societal issues. For the most part, 
ISO identifies needed standards devel-
opments through a “bottom up” proc-
ess, in which standards projects are pro-
posed within existing technical commit-
tees. This process has worked extremely 
well and ensures that standards which 
are developed are in line with market 
demands.

There are some issues, however, 
that are so far reaching and cut across 
so many technical domains that a high-
er-level perspective is needed to ensure 
that the collective portfolio of ISO stand-
ards address the issue adequately. Such 
is the case with energy. 

Getting the “ big picture ”
The ISO Council charged the task 

force to look at the “ big picture ”, begin-
ning with an understanding of:

• the key issues in meeting global ener-
gy demand ; 

• the role that International Standards 
play ; 

• the existing portfolio of published 
standards and active work items, both 
in ISO and other organizations ; 

• what gaps exist ; and 

• actions that ISO should take to ensure 
that needed International Standards 
are available.

Recognizing the importance of 
the problem, the Council wanted to move 
swiftly. The task force was charged with 
completing its work and reporting its 
findings to the Council in a six-month 
time frame – a very aggressive sched-
ule. In addition to experts named by ISO 
member bodies, the task force included 
observers from the International Energy 
Agency (IEA) and the International Elec-
trotechnical Commission (IEC), which 
are key partners in this work.

How can International 
Standards help ? 

One of the effects of energy con-
sumption is production of CO

2
, which 

the IEA projects will increase about by 
40 % by 2030 in its reference scenario. 
An alternative scenario studied by IEA 
that encourages greater efficiency and 
increased use of renewable and nuclear 
sources that do not emit CO

2
 can cut this 

increase in half. Seventy-eight percent 
of the reduction in this scenario is due 
to energy efficiency. Only 22 % comes 
from greater use of renewable and nucle-
ar energy. Clearly, energy efficiency is 
an urgent priority, and represents an 
area in which standards can have more 
rapid impact.

How can International Stand-
ards help ? Standards can provide com-
mon measurement and test methods to 
assess the use of energy and reductions 
attained through new technologies and 
processes. They provide calculation 
methods so that comparisons can be 
made to understand the impact of alter-
natives. They provide a means to codify 
best practices and processes for efficient 
energy use and conservation. Especial-
ly important to the introduction of new 
energy sources, they can provide speci-
fications needed to achieve interopera-
bility, or to integrate new technologies 
into existing infrastructures for distribu-
tion and delivery to energy-using prod-
ucts and systems.

The task force, aided by the effort 
of ISO’s Central Secretariat, catalogued 
the portfolio of existing standards and 
work items related to both energy effi-
ciency and renewable sources. Within 
these broad categories, the portfolio was 
further classified, covering: 

• under energy efficiency – power gen-
eration, transmission and supply, 
building (including heating and air 
conditioning), household applianc-
es, lighting, industrial products and 
processes, transport, and office equip-
ment ; and 

• under renewable sources – solar (both 
heat and photovoltaic), wind, biofu-
els, wood, hydrogen, hydroelectric, 
geothermal, and marine. 

The task force analysis noted in 
the ISO portfolio the extent to which 

“Global demand for 
energy will grow 70 % 

over the next 25 years.”

The task force began its work by 
understanding the overall global energy 
landscape. The IEA projects that global 
demand for energy will grow 70 % over 
the next 25 years. The great majority of 
this demand will continue to be met by 
fossil-based fuels including oil, coal and 
gas. Nuclear energy will continue to play 
an important role. Biomass-based fuels 
such as ethanol, biodiesel and biogas will 
continue to grow in importance ; howev-
er, by 2030 they will only address about 
10 % of global energy demand. Thus, 
despite the hype, biofuels are only one 
piece of the global energy puzzle. Other 
renewable sources, such as solar, wind, 
geothermal and marine, will grow rap-
idly, but will also represent a small part 
of the overall energy supply. 

Since there are limits to the rate at 
which new and renewable energy sources 
can be developed, what other solutions 
exist ? Clearly, the efficient use of ener-
gy in order to reduce demand must play 
a critical role.
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standards had been published, their age, 
and active work underway. It is important 
for ISO to be aware of the related work 
of other organizations so that duplica-
tion of effort can be avoided and collab-
orations undertaken. Thus, the portfolio 
included not only ISO’s programme, but 
also that of IEC as well as other stand-
ards developers with multinational input, 
including the American Society for Test-
ing and Materials (ASTM), the European 
Committee for Standardization/European 
Committee for Electrotechnical Stand-
ardization (CEN/CENELEC), the Insti-
tute of Electrical and Electronics Engi-
neers (IEEE), and others. Since energy 
is a field with public policy and regu-
latory interest, the task force also com-
piled a listing of energy-related regula-
tions adopted by the European Union 
and the USA.

Recommendations for a 
sustainable way forward

It is of the utmost importance to 
include, in the standards development 
process, the views from public policy 
officials involved in energy efficiency 
and renewable sources. This should be 
done at both the national level through 
the ISO members and at the international 
level through cooperation between ISO 
and international organizations such as 
the IEA, among others. 

There is an urgent need for har-
monized terminology and calculation 
methods regarding energy efficiency, 
consumption and savings. Harmonized 
methods and criteria to calculate energy 
yield of different primary energy sourc-
es would be very valuable.

Energy management standards 
should be developed to help all types of 
organizations take a systematic approach 
to the continual improvement of energy 
performance. National energy manage-
ment standards have been developed and 
are in use in various countries, resulting 
already in significant savings. There is 
strong interest in an International Stand-
ard that would facilitate harmonization 
and sharing of best practices interna-
tionally.

The task force supported the ISO 
Technical Management Board’s (TMB) 
recent decision to initiate work on liq-

uid and solid biofuels, and recommend-
ed that this work be extended to include 
biomass and biogas. The need for stand-
ards for sustainable production of bio-
fuels should also be investigated.

Most of the focus of standards 
development is on newly-created things. 
In the area of energy efficiency, how-
ever, much greater attention needs to be 
placed on standards for retrofitting and 
refurbishing. Standards can help with 
the upgrading of established installations 
and systems (e.g. buildings and indus-
trial plants), for which there is substan-
tial market demand with high potential 
for energy savings.

Providing solutions 
Clearly, International Standards 

play a critical role in facilitating increased 
energy efficiency and broad use of renew-
able alternative energy sources. This role 
is recognized by political leaders around 
the world who have called on the stand-
ards community to provide the necessary 
standards solutions. 

ISO, in partnership with its sister 
organization the IEC and international 
agencies such as IEA, is committed to 
providing leadership in the creation of 
a coherent and complete portfolio of 
standards addressing this urgent soci-
etal need. 

About the author

George Arnold 
has been 
appointed ISO 
Vice-President 
(policy) for the 
2006-2007 
term. He was 
Chairman of the 
American 
National Stand-
ards Institute 

(ANSI) Board of Directors in 2003-
2005, after having served as Vice-Chair-
man, and has held several positions as a 
leader and active member of numerous 
ANSI committees. From the time that he 
joined AT&T Bell Laboratories in 1973, 
Dr. Arnold has held a wide range of 
technical and managerial assignments in 
research and development. From 1996 to 
2001, he was Vice-President of Stand-
ards and Intellectual Property at Lucent 
Technologies, and then served until 
2006 as Senior Advisor to the compa-
ny’s executive leadership on standards 
strategy and intellectual property. He is 
currently Deputy Director, Technology 
Services, at the US National Institute of 
Standards and Technology (NIST). 
Dr. Arnold is also President of the IEEE 
Standards Association 2007-2008. He 
has been involved in the US-Europe 
Trans-Atlantic Business Dialogue 
(TABD). He has an academic back-
ground in engineering and applied sci-
ences.

“The efficient use of energy 
in order to reduce demand 
must play a critical role.”

Buildings are a major consumer of 
energy, and there is already a high level 
of ISO standardization activity related 
to energy efficiency. Nevertheless, the 
task force identified a number of recom-
mendations to further strengthen ISO’s 
work programme in this area, including 
greater coordination and ensuring glo-
bal relevance. 

A new opportunity for which there 
is market demand is developing standards 
to support specific qualifications of per-
sonnel working in the building sector to 
implement energy efficiency measures.

In addition to these broad rec-
ommendations, the task force made a 
number of recommendations for stand-
ards related to specific renewable ener-
gy sources, including solar, wind, wood, 
hydrogen and geothermal.

The specific needs of devel-
oping countries need to be taken into 
account throughout ISO’s work in all 
these areas.

Finally, the task force recom-
mended that a standing strategic advisory 
group be established under TMB to pur-
sue the implementation of these recom-
mendations and further study in a number 
of areas that the task force did not have 
time to investigate in depth.

Special ISO Focus – World Energy Congress 2007  41



www.iso.org


