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O introduction

By an offering of Hungary of the reforestation of alarge
national park in Hungary to the Vatican State, the Vatican
would be the "first entirely carbon neutral sovereign state".
The forest would compensate for the total CO, emissions of
2007.

It fitsin aplan of the Vatican of “going green”, and as one
news source reports: The Vatican expands its mission from
saving souls to saving the planet.

The Vatican does not stand alone in its quest: its supported
by the other worldwide institution where people like to
gather: The Pub; Inthe UK thereistheinitiative for the
first Carbon neutral Pub... The Golden Lion in Ashton
Hayes.

Its two extremes of atrend gaining ground in afast way,
and more and more serious picked up at urban level.
Symbolized aso by theinitiative of listing atop ten of CO,

neutral city initiatives, by the website “CO,worldcup” “Last chance to fly naturally”, desk at
The question is: what are we talking about? Isit awell Dutch regional airport to buy
defined mission, or isit just marketing? compensation by tree planting.

In this paper we explore the definitions in use, and the
implicationsif seriously implemented. In other words, an attempt to come to agreed upon
definitionsand calculations for measuring the O or neutral claims.

| Overview of initiatives

The recent raised awareness around climate change and the greenhouse effect, has indeed
been followed up by alot of initiatives to reduce CO, emissions or increased supply of
renewable energy. On international and national level thisistranslated in overall goals, based
on limited global warming at around 2 degrees since pre-industrial times. General targets
defined at the international policy level arein the order of 20 % reduction of emissions and
20% increase in Renewable energy supply ( already adopted by the EU).

Countries are picking up this trend, end we found one that has defined more far reaching
targets: Sweden wants to be free of fossil fuels by 2020, mainly translated in being
independent from oil by 2020. Four main reasons are cited:

-The impact of oil prices on Swedish economic growth and employment;

-The link between oil, peace and security throughout the world;

-The great potential to use Sweden's own clean renewable energy resources in place of oil;




-The threat of climate change resulting from the extensive burning of fossil fuels.
Remarkable is that for instance depletion is not mentioned as athreat. ..

Japan has a officia definition however more broadly defined: In the Third Basic Environment
Plan, which was adopted during the Cabinet meeting in April 2006,: a*“ sustainable society”
is:

“ a society where we are able to ensure global and local protection of a healthy, nature-rich
environment, protect human well-being for individual citizens and hand over such protection
to future generations.” In order to build such a society, we need to solve existing problems
regarding (1) limited resources on the Earth and (2) the limited ability of nature to manage
human-caused pollution.

A very interesting definition, since it combines cause and impacts, in stead of only impacts as
is the case with most CO2 aimed policies.

Thereis afew more countries with targets announced, but these are in most countries less
challenging either in the target itself or limited in sectors addressed.

Regions and cities

However what we see is that the real quest istaken up increasingly by regions (like
California) and cities, and these go beyond the 20% targets: to become O or neutral in energy,
CO; or even “climate’ is hot nowadays. And especialy the municipalities are fast becoming
the main actorsin stimulating atransition for fossil fuels or CO, emissions towards renewable
energy and CO; offsets. . And afirst round of inventory reveals awide range of claims, with
and mostly without clear targetsand definitions.

Newcastle in the UK has attracted attention with its claim of becoming carbon neutral, and the
website has that name: http://www.carbonneutral newcastle.com/home/

However, no definition isto be found on the pages,. Only if we open the page html source, we
find some detail inthe “metatag” :

Newcastle wants to be the world's first CarbonNeutral city; by reducing and offsetting the
CO2 we create, we can save money, ensure a secure energy supply and make our city cleaner
and greener - bringing benefits to you, your business and the community.

It wants to be no less then the worlds first, however no data or results so far are public. It also
includes offsetting in being neutral. The question aso remains, how big isacity, if you
claim to wanting to be thefirst city ? Since there are already successful examples.

The town of Glssing in Austria ( 4000 inhabitants) has already established its goals, which is
to become a energy autarkic community. It produces more (bio-) fuels as it needs, more heat
asit needs, and more electricity asit needs. Its of course mainly biobased, with large forests
surrounding the village. But so far it consumes only 20 ct of the yearly harvest ( from within
itsmunicipa boundaries) to establish this autarkic situation. And at the same time has created
many jobs. At the moment the initiative is broadened for the region.

Not all communities of course are in the position of having large forests within their
boundaries, but neverthelessit’ s a huge achievement.

Another exampleis Samso, a Swedish island. It has become already the 1% 100 % Renewable
energy Island. It exports more (renewable) energy then it needs. It has an offshore windpark
which mainly creates this favourabl e position.




Apart from these smaller towns, many cities have specified targets, to reach CO, or energy
neutrality somewhere in the near future.

Back in 1996 Véx|j6 , Sweden, already committed to become afossil fuel free city. However
the clam isinfossil fuels, in practice the result is measured in “emissions’, and mainly CO..
So far 30 pct reduction compared with 1993 has been established, by 2010 it should be 50 pct
and in 2025: 70 pct.

Another example from Sweden is Kristianstad (75.000 people): In 1999 the executive
committee of Kristianstad municipality unanimous decided to declare its will to become a
Fossil Fuel Free Municipality. Primarily by the change for renewable energy sources, not so
much by reduction programmes. Reduction in 2010 should be (measured by fossil fuels) of
50.000 tonnes, representing 10 % of CO, emissions. A targeted date could not be found in the
documents.

In the Netherlands many cities have
Carbon neutral or energy neutral strategies
in mind, and the initiatives of three cities
were combined in a Carbon neutral pilot
programme. This programme investigated
the potentia targets, strategies, and
definitions, To predict achievable dates
when CO; neutrality could be established.
Severa cities have committed to the
strategies, and are building up activities

for implementation: Heerhugowaard hasa | Developing aroad map, to establish CO2-
“roadmap, to lead to energy neutrality in neutrality in the future, with increasing RE
2030, Tilburg implements activities to production and reducing demand, following
become climate neutral in 2045, and different scenarios.

Apeldoorn energy neutral in 2020 (only
for the built environment).

Other cities are a'so willing to become neutral. It’ s this program that led to discussion on
systems, definitions and targets, the basis for this paper.

Another example comes from Masdar, Abu Dhabi [x]. Thisis not an existing city, but a
entire new one, to be constructed the coming years. The city development has adopted the
World Wildlife Fund‘s principles, named ‘ One Planet Living principles‘ [x]. These include
overall sustainable goals, but for energy its defined as. Zero Carbon: Achieve NO? net CO,
emissions from One Planet Living developments, (mainly buildings and infrastructure) and
for transport its defined as to ‘ achieve major reduction of CO, emissions from transport ‘.

A last exampleisanew city, or suburb called
Dongtan, near Shanghai, PRChina. Which has
maybe the most far reaching targets for new
developed areas. not only O-energy, but also a
ecological footprint that completely balances
nature’ s supply and human demand, combined
with hydrogen based transport. If its realised
that way, isto see, but at least the start is
promising.




Kamar region

One level up, we cometo regions. And the example here is the Kalmar region, in Sweden
again. By 2030, Kamar County intends to become afossil fuel free region. And so far this
l[imited round of exploring initiatives, this region shows to have the most concrete and
detailed plan and targets set.

There are 3 main targets: 1 energy and the environment as growth factors; 2 becoming afossil
fuel free region by 2030; and 3 decoupling economic growth from increased fossil fuel usage.
Regarding the second target, the following details are provided: By 2010, the county will
decrease its emission of greenhouse gases by 15 percent compared to the amount emitted in
1990. Carbon dioxide emissions attributable to transport shall also decrease by 20 percent
compared to the amount emitted in 1995.

Furthermore, al automobiles purchased or leased by the public sector shall be eco-cars.

By 2020, al buildings will be heated by renewable energy sources. The county’ s production
of renewable electricity shall equal or exceed its electricity consumption. All transports
funded by taxpayer money will be made in eco-cars or using fuel from renewable energy
sources. By 2030, there will no longer be net carbon dioxide emissions from burning fossil
fuelsin Kalmar County.

Although very challenging targets are included, in the end aso in this case result is measured
in (net) CO2 emissions.

Related initiatives:

Of course there are many more examples of cities achieving interesting results, but not having
adirect target or definition available. In the C40 programme, the Clinton Climate initiative for
cities, many examples are available [x]. Of which Freiburg in Germany maybe has the most
interesting results in implementation so far. [X]. Thereis also the Solar city programme, which
mainly focuses at new extensions to the cities.[x] Some more are listed in the references.

Overall sustainability is of course the ultimate target, ( as Mamo in Sweden and Curitibain
Brasil are good examples) But for this paper the focus is on those cases that have targets and
definitions set for carbon related or energy results.



Overview of claims and definitions

In exploring thisfield , awide range of terminology has been identified to support claims.
From above examples, but also from workshops in different cities targeting this approach, |
drafted alist asfollows:

sustainabl e society

Climate neutral city
Carbon neutral city
CO; neutra city
Zero emissions

Energy neutral city
O-energy city
energy autarkic community

Fossil fuel free city/municipality/region
100 % Renewable energy community
Zero ecological footprint city

And with some imagination others could be:
green city, self sustainable city, agro city.

In general 3 elements can be recognised as being part of the definitions: the system
addressed, the resource involved, and the target itself.

System can be: building, community, city, regions

Resource can be: Climate, Carbon, CO2, “emissions’ , energy, fossil fuels, renewable
energy,

Target can be: “neutral” , 100%, O, “free” , autarkic,

Timeisnot included in the claims, but usually a general accepted period.
Thereisafew more exotic or holistic terms, like “ Sustainable” or “green”. They can include a
wide range of topics, and are not included in these anal yses.

Regarding systems:

In general thisisthe least complicated of the three elements. Whether it’s a building or acity
or aregion, al can be bordered more or less exactly, with physical limits. And in fact for the
exact target calculation or strategy, the size of the system is unimportant, the principle applies
for al the same.

The problem isin most cases that it’s not clear whether every sector within the system is
included or not. This can mystify the claim alot: claiming an “energy neutral city” if only
buildings are addressed, is completely different notion from when industry or transport is
included. Thisisillustrated by the discussion that took place in devel oping the Dutch
program, with the pilot cities: How to deal with transport kilometres: isit al transport within
the city for instance, including that of cars passing through? In the end it was decided, also
due to practicalities of measuring, to include al ( energy from) kilometres driven by cars
registered in the city, as part of the cities burden. Thisimplies that also kilometres driven by



registered cars, outside the system (on holiday in Spain for instance) count for the systems
CO2 emissions or energy consumption.

The discussion has continued since then To appoint the load to the system where avehicleis
registered, isapractical solution, though somewhat unsatisfying, since the load in some cases
iselsewhere: at the holiday location for instance. Recent discussions in the Dutch Pilot
program suggest to use the petrol stations ‘ production * as the basis for the load, and their
location in a system. This of course appeals much better to the principle that the load should
be appointed to the location of action.

Thisrelates similar to the transport of goods: the petrol station is the location determined in
the system. Regarding production of goods thisis of no influence: it’s the system in which the
production is established, that takes the load. Of course exchange of goods between systems
can be taken into account by exchanging renewable energy or CO2 credits.

For other indirect use of energy by a system, solutions are more obvious, as we will seein the
next paragraph.

In fact if spoken of a spatial system, all consumers/polluters should be included, otherwise a
limited system has to be claimed: “0-energy built environment” for instance, if transport and
industry are excluded.

Regarding resour ces

Thisisaready abit more complicated. Some are clear: CO, for instance: it’s about CO2.
However, in general it’'s meant as the day to day emissions of CO, by operating the system.
Indirect CO, emissions should however also be counted, but by the system for which the
emissions are direct. For instance for building materials: would the load count for the system
that uses the products, or in the system that produces the products? In fact the answer should
be: the system that produces the load: itsload by industry operations related CO2 emissions,
within a certain system addressed. The transport is then again counting for the system in
which the vans are registered, the same as with cars operational emissions in the previous
example.

Carbon is even more difficult, since it includes much more then CO,. And in fact Carbon will
be misleading, sinceit is part of many normal processes, for instance forest growth. So to use
Carbon as aterm should be avoided. However, in al found cases where Carbon is used,
anyhow CO, is meant. So preferred is CO,, but Carbon to be interpreted as CO,, could be a
workable solution.

“Emissions’, isalso little bit vague. But could be used if more specified: “ Greenhouse-effect-
accelerating-gas-emissions’, for instance. It relates to the next termin use: "Climate’. A
climate neutral city could mean that ‘none of it’s activities will have an effect on our climate.
But it could also refer to the fact that the city/system is not affected by climate change.

Even if the second term is meant, it’s still avery wide claim, that hardly can be defined
undisputedly, and should preferably be avoided. “ Climate” suggests to address also changing
land use, next to emissions from al green house gases. Considering that both terms are
popular to use, they should, if used, be meant at least to address all gases that effect the
greenhouse, as a separate and distinguished target field next to CO, alone.

So far the above are all resource impact related references and claims for one of the effects of
that use: For instance CO2 is directly affecting climate change, but aresult from the use of
fossil fuels. CO2 is not the only one affecting climate change, and therefore have limited



effect on that ( at this moment for about 80 %, considering the volume aswell), itsalso aside
effect of fossil fuels use, but the strategy for CO2 reduction does not necessarily prevent fossil
fuel use, which could be atarget if the depletion-impact is considered aswell. Therefore: a
CO2 approach, will not lead to exclusion of use of aresource, nor neutralise the full effect of
the use of aresource.

Which relates to border setting and offsets outside the system, which we will address | ater.

The second group of “resources’ used in claims are more direct ones: energy, Fossil fuels,
renewable energy.

If fossil fuels are excluded, automatically al CO, and other emissions related are excluded,
and as well the depletion impact is addressed. Thiswill have a more wide range effect.

“Fossil Fuel”, as aresource addressed will cause little discussion as what exactly isamed at.
However we should note that in some practical cases described before, the claim is fossil
fuels, but in practiceits oil that is targeted, and not gas or coal. “Qil free” in that case would
be better. However, it should be “oil fuel free”, to avoid misunderstanding about oil used for
products. (And again, in most cases were fossil fuels-Oil is meant, measuring isin CO....)
Renewable energy in genera is an accepted term as well, however there is need for amore
detailed definition of renewable energy, what exactly isincluded and what not, since some
sources to be claimed renewable are not what they look like. Energy from Biomass for
instance is more and more doubted as an effective alternative for fossil fuels. Similar
discussion can be held for Nuclear energy, for which uranium is depleted aswell. Thisis not
in depth explored in this paper. (a second paper is under devel opment targeting this subject) .
A short analyses of definition of renewables will follow below.

Theterm “energy” is somewhat misleading. 0-energy for instance would exclude all activity,
when taking literally. The point is that in most cases by energy is referred to fossil fuels. So it
would be better to use the term fossil fuels or renewable energy. The definition at |east needs
a specification of what is referred to.

Regarding targets
“neutral” , 100%, O, “free” , autarkic

Thetargets are al aiming at a balanced situation for demand/use and supply. One can
imagine that there will also be targets defined that strive for a positive balance: as we can see
regarding the building level: energy producing houses are already constructed and even
commercialy on the market. { x}

However here we focus firstly on clarifying what is meant by the way of target description.
The difference between the termsis twofold: its how they use the system (-borders) and if
they accept offsetting. How exactly is not always clear from the definitionsin use.

Autarkic is however clear: itsindependent from anything outside the defined system, it
operates independent: however does not exclude fossil fuels, if the system includes an ail
well... But in genera that is not assumed.

Freeisaso clear: it means the resource referred to is not available nor used in the system.
(anything else however can be used or is not excluded).

0in energy ( O-energy refersto fossil fuels), and in general the definition includes that a net
balance over time of 0 consumption is established: ) isrelated to time. It should be specified
in adefinition how exactly.

100 % does not specify whether thisis from within the system or also from outside, and
neutral suggest it can be outside the system as well, and also with offsets. Thisimplies that



demand/use of energy, or emissions production is aways related to within the system actions
(in principle also for transport) and resources supply can be in or outside, depending the
definition of the target. Aswe will specify and analyse hereafter.

[l critical elements

Defining targets and resources, for a certain system, is of course not without effect on outside
systems performances. These are usually neglected . Therefore a small analyses of these
effects are needed before trying to improve the definitions. A few of the most important issues
are here explored.

System borders and limits

It must be recognized that “act local” will not always be without consequences on Global
level, aswell as on the “product level”. In fact there are three main levels recognized, as more
in-depth analyzed in aexploration of Closed Cycle operation ( Xx, see website) .

There is only one earth, which sets limits to the amount of resources available for * biosphere”
operation, in our case by humans mainly. The only additions to the system come from solar
radiation, which adds to the total quality of the system, al other earth bound uses decrease the
quality of the global system. It’sin constant decline for equilibrium, only delayed by the
amount of solar radiation captured (and stored!).

This means that all non directly solar based use of resources on the short, will deplete that
resource in due time. Whether its 10 years or 100 years or more. This not what we want.

So to operate in a closed cycle balance of resources means that all resource use is bound to a
maximum, related to time, in which the system can re-generate the quality, to avoid depletion.
Thiswill usually mean that we will have to rely on relative short term regenerative resources,
usually referred to as “renewable”.

Thisimplies that there are borders set by the global system, within which subsystems can
operate: There will in the end not only be a transition towards renewabl e energy needed, for
instance, but there could be a maximum to be used by subsystems of a (renewable) resource.
Thiswill address mainly mass bound resources and therefore materials and biomass, not so
much direct “solar energy” which is coming from outside the system. Thisis afirst indication
that from an energy point of view itswill be no problem to switch to direct streaming
resources, like radiation and wind, however earth bound grown resources will have limits
(“land™), which can not be overruled by subsystems (“countries or cities for instance) (see
also “renewables’).

So thinking in line with current trends , we can
recognize three main levelsto deal with in
relation to managing the built environment: :
The global level , which setsthe total system
levels and limits; the product/building level ,
which has to create and operate products and
buildings as effective as possible, and in
between the “Urban/regional” levels, which are
managing resources at stock level, and taking



the lead in improving (sub-) system performances, ( by the claims studied in this paper).
More specified: when a product or building is designed and constructed, this should be done
with the best environmental performance, following all the knowledge and rulestofitin a
closed cycle process.

The permission to produce/construct, to renovate or demolish, is part of the urban/regional
level: planning and managing the stock, which applies own rules set at this middle-system
level.

Thisimpliesthat a claim by a system just to change for renewable energy , does not imply
that all iswell: if all cities and regionsin the world claim to be neutral for instance, with
importing biomass and offsetting CO2 in forests for instance, it could well be that there is not
enough offsets or imports to suit al in abalanced system. In order to import, another system
does have to provide export from a positive production. This brings us to analyse the
exchange between sub-systems:

Exchange and offsets
The aboveis of importance for an urban level system to operate when making or including
exchanges outside its boundaries. Two examplesto illustrate this:

In arecent project (anew plan for a Dutch region plan) it was calculated that if certain
industries and offices would operate centralised from this region, the transport efficiency
would increase and CO, emissions greatly reduced compared with the planned scattered
development (outside system/region addressed). This was used as an argument to develop and
construct in this region, with CO, reduction in mind. However, if thisis alowed as an
argument, the re-location of planned industries and offices, should include its forbidden to
develop activitiesin the original targeted locations outside the regional system addressed.
Otherwise experience learns that in time opportunistic local policies will lead to both:
activitiesin the subject region, and later as well in the available alternative locations.

Of course the region involved has no means to forbid construction in another region, so this
argument will be a nonsense claim and afree ride for further increase in activities and CO2
emissions.

A second example comes from the import of renewable energy from Norway, to meet Dutch
increased demand for renewable energy. Indeed, the amount of renewable energy in The
Dutch system increases. However the second involved system is Norway: they are exporting
renewable energy, which they had anyway, but at the same time replacing their decreased
own RE potential with additional supply by gas and oil generated energy. The situation in the
Netherlands improves, however eliminated by Norwegian devel opment. So again: the
improvements in one system can not be seen independent from a second system, if cross
border activities are included, like im- and exports and offsets .

In the Netherlands pilot program, two principles have been devel oped, cities can choose from:
aMake and aBuy principle: in the Make principle, the city produces, reduces and or
compensates within its own boundaries. In the Buy scenario they can import or offset outside
their own system boundaries: But in that case it’s not afree ride, as above argued.

Therefore:



In the case of certain system assessed (and system borders can be for example at urban, city,
or building level), exchange of energy or emissions (eventually averaged over atime period
with other systems,) under only the assumption that other areas performance will remain
positive or improve, can not be acceptable.

Thereisno built-in guarantee that the activities or exchanges are only replacements, and not
additional. It islikely that the second system will devel op, regardless the conditions of system
1 claiming these advantages.

These outside system areas in both cases are ‘value-less’ exploited. That’s temporarily
possible, but will, in the long run lead to a crash. It would only be possible if both areas would
run a same balancing policy. Aslong as that’s not the case, the claim isafreeride.

(Thereis adifference between energetically balancing and economically balancing.
Economically it’'s possible, due to the failures in the economical system to value certain
resources and impacts).

In fact this leaves open only two approaches, for cross
border balances:

1: the replacement of used resources to system 1 by
import, should be secured in system 2, which isonly the
case when

A: this system (2) isincorporated in the management of
system 1 or

B: system 2 applies a similar balancing management, and
only exports surplus.

2: theoriginal system (1) ensures that the imported
resources, or replaced emission, will be compensated by
production or emission reduction, within its own
boundaries, over time.

Thisleaves in both cases the responsibility with system 1, either in managing either in
controlling, therefore evaluating /assessing system 1 should include the effects by imports or
offsets, either to include in their own balance, or to ensure that the imported resources come
from asimilar managed area or the offsets are part of such area. Thisisthe only way to
remain credible.

The CO, credits system, used for industry in Europe, is an example of trying to create a
balancing system of type 1B.

Acceptable offsets

All offsets in some way are under discussion at the moment: newest info on forestry even
shows that possibly large scale forestry changes the albedo of the earth’ s surface, and could
increase global warming. Storage of CO- is yet unproven, and CDM has problems regarding
reporting and securing. However thisis a separate discussion, and here they are for the
moment accepted as far as the definitions allow for it.

Renewables



In many claims and definitions, renewable energy plays amajor role. But what isthe
definition of renewable energy? In another document this is more in-depth explored. Here we
resume the most important outlines: A renewable source is one that can be re-grown or
replaced by the same quality, but a claim should also ensure that it is regenerated. If not, again
it'safreeride. Plusthe fact that re-growing or replacing should be within the timeframe of
use of the original source: If the time to re-grow is longer, the system decreases in quality. So
for renewabl es there should be arelation to time and space to be incorporated in the
definition: If wood is used for aenergy by incineration, the amount of land to regrow that
wood within the time period of use, should be exclusively earmarked for that process.

In the case of Solar or streaming energy, thisis automatically the case: The moment you
intercept and use solar radiation is replaced by the same quantity. There is some side effect of
the amount of radiation that reaches the earth and is excluded from the earth surface radiation
balance, but at the moment this can be neglected.

Fossil fuels and nuclear

In fact there is only two kind of energy resources. Fossil fuels and renewables Energy.
Roughly we can say that the first is depeleted by its use,( and has Climate change impacts by
its use) , the second source can be regenerated, and does not cause impacts by its use.

There is sometimes discussion about the place of nuclear energy The source for nuclear
energy (fission) at the moment is Uranium. And the amount or uranium is limited, and
depleted . therefore in these definitions its regarded as fossil fuel. Regenerating uranium for

nuclear fission would imply a net addition of energy. ( depletion time predicted - august 2008- :
19:56 Nov 28, 2144 - www.energy.eu )



|V definitions

Claims
Wit the above explorations in mind, we can summarize findings regarding the claims as
follows:

Systems:

No real problem, usualy the borders of the system are clear, and when not should be detailed.
For instance when a building isreferred to, it’ sthe total site that acts as the system border. If
only the building envelope is meant, it should be mentioned. In case of cities, the
administrative border is referred to, unless else described. In case of acountry it’s the passport
border, including the internationally agreed territorial waters.

Its also assumes that everything in the system is accounted for. If not, it should be detailed or
the description changed: built environment in stead of city, if only buildings are referred to,
for example.

Resour ces

Carbon and climate, regularly interchangeably used with CO, should be excluded. Thereisno
example found that really implies more then CO2 aone. , besides, Carbon and climate imply
more then energy reated issues, as we will argue at the end of this paper. Emissionsis
possible, (similar as Fossil fuels), if al isincluded and specified what exactly is meant.
Thisalso goesfor ‘energy’. All others: renewable energy, fossil fuels (if not only oil) ,
autarkic are possible..

Regarding “energy” : Discussion can be what is meant for instance in the case of (0-)energy:
isthat “(only) renewables ? or (0- ) Fossil fuels for instance? The arguing for this starts from
another point of departure: The actual targetsis not to use no energy, which isimpossible, life
itself requires energy, but from avoiding disturbing the balance in the global overall system:
either Climate change (impact) or depletion of aresource ( impact by itself , and cause for
Climate change) . Therefore in the case of energy both are addressed: no depletion and no CC
impacts. Thisimplies that from the (sub-)system no contribution to either depletion nor CC
emissions is expected. Thisis however theoretical. And with Nuclear fission regarded as
depleting resources (ie fossils) , in fact 0-energy is both o-fossils as well as only renewables.

Targets:

So far the discussed targets are usable in most found combinations: we can distinguish three
types. O versus neutral, and explicit (100%) And the term autarkic is a stand alone claim.
The main item to explain here is what is the difference between 0 and neutral?

Thisin fact relates to either solving the issue within the addressed system itself, or to rely on
outside system resources or offsets to establish the target. And as explained previously,
importing or exporting ( resources or offsets) should be established in a secured way, ie with a
second controlled system. ( think also of the make and buy scenarios previously described)

Timeline, and partial targets

A O- or neutral target can never be established at once, so there should always be atimeline
developed for when the result actually could be reached. At the moment its very common,
especially on National levels, to specify apartia tareget. For instance 20 % CO2 reduction by
2020. The arguing here should be similar , in the way that should be specified isthisis
established with the O or neutral approach ! It seems from afirst observation that most
countriesin fact operate with a neutral scenario in mind.



definitions:
A definition , accompanying the summarised claim, should specify the claim, and include, if
not all, references to:
. System borders
Consumers and sectors
Sources
Time
Space
Outside system relations/conditions (offsets, imports/exports)

The detailing of systems and demand is here not further detailed, it should be stated what
exactly isincluded. Similar to reduction of demand: that is a general strategy for al
approaches.

This leaves us with resources and targets in the following combinations further described:

100% RE / 0 — energy / Energy-neutral / CO;, neutral / 0-CO, / Fossil Fuel Free

They are grouped this way since they show the two extremes. From the choice for full RE to
full refraining of FF . Which isadifferent choice at two ends of the spectrum. In between the
two, are the gradual choices, based on choosing to move toward a renewable alternative to
fighting only impacts of non renwables.

The difference between neutral and O is detailed as described before with systems borders: O
relates to solving issues in principle within the system,(compare the make scenario) , neutral
relates to interaction with outside system sources and offsets ( compare buy scenarion)

100% RE:

compl ete real-time cover age by renewables, from in or outside system

All isdriven by RE: no fossil or nuclear allowed, can be produced in or outside, if outside: RE
production is safeguarded, for all system based consumption. (Should in fact only include
streaming RE, and exclude biomass: to be elaborated upon in a separate paper)

O-eneray:

net coverage over year by in-system RE production

All energy consumed is fuelled by RE production from within system, balancing over time
with outside system demand and supply possible, (fossil fuel isliterally not completely
excluded in mix, due to the working of the balancing mechanism)

energy neutral:

Gross coverage of consumption by RE production: in or outside system, averaged over year
All energy consumed is compensated by RE production, in or outside system. All however
only in safeguarded settings. That is, the production or offset is owned by the system, or part
of adeal with another system that applies the same energy neutral approach. Consumption can
still be fossil fueled ; the system takes care RE is produced at least as much asis consumed
by all activities fueled with different resources together.

CO, neutral:



No gross contribution to global CO2 : In or outside system compensation alternatives and
offsets

All CO; produced within the system boundariesis either reduced or compensated by RE
production (is kind of offset by reducing CO2 related energy use somewhere else) , in or
outside the system, or offset (by CO2 storage or forestry), following the same rules as energy
neutral.

0-COs:

no net contribution of CO2 to outside system : in-system compensation and offsets

All CO2 emissions are either avoided or compensated within the system itself , possibly
balanced over alimited time period, 1 year, to balance differences in production an d storage,
Here a system approach is addressed: the region/subsystem can compensate in itself, having
no net addition to the main system /global scale)

Fossi|Fudl Free:

Full real timerefraining of fossil fuels, from in or outside system (energy consuming)
activities and products

No fossil fuels are consumed by any activity within the system or by any consumer within the
system. The non fossil fuel energy used can come from inside or outside the system, applying
the system exchange rules as described before. Offsets for any fossil fuel use are not allowed.

In the table below, we have summarized this, and arranged from left to right. The two
extremes are clear choices, either choosing for renewable only or absolute O fossil fuels. In
between are the gradual steps.

System borders can be set at different levels, and include the whole demand or consumption,
or a particular sector, to be defined separately and expressed in the claim.

Summary Table for a given (defined system) and demand(types)

100% RE | O-energy | Energy CO2 0-CO2 Fossil
neutral neutral Fuel
Free

Time (av) Red time | Year Y ear Y ear Y ear Real time

Imports RE y n y y n y

(buy)

Exports RE y y y y y y

(make)

Offsetsin system | n n n y y n

(make)

Offsets outside n n n y n n

system (buy)

Fossi| no n y y y n

Nuclear no n y y y n

Should be y Automatic |y y y y

safeguarded /na

offsets by CDM, Forestry [for], (CO2) storage [stor], etc




Carbon neutral or 0-Carbon: it should be avoided to use this term( see below, V), but for
practical and temporarily use it can be read with the same features as for CO2
Emissions: similar to CO2 but the same rules apply for all GHG emissions

Climate neutral: should be avoided (see below, V), but if used in practice it should be
extended for al climate change emissions, and apply the same rules as for CO2, for all
emission types

In fact we can conclude that O-FF is the same as 100 % RE.(since nuclear isincluded

in FF)

New and existing built and living environments

Its obvious that in general these claims will be more easily established in a new development
asin aexisting environment. For a neighbourhood, O-energy or 0-CO2 can be the target from
the start, and examples exist already. For existing environments this requires along term
approach, to improve and compensate for the already existing load. But it is clear from this
distinction that all new developments should be O or neutral from the beginning, or any
attempt to improve existing areas will be made impossible at all: If new areas are not 0 but
increase the load, which then has to be compensated by the existing activities, is a sheer
impossible task, and makes the claims, if posed , a farce. Any system that uses a claim as here
described, should realise that all new developments should be O, neutral or even contributing,
instead of increasing the load.

In other words:

Reducing the load of a certain kind of a system ( city/region) can only be established by
improving on the performance of existing activities, or to create a positive balance in the new
to develop parts in the system.

Or to import to that system, from aregion controlled by the own system ( whichisin fact a

“ new development” with a positive balance, added to the original system). Thisimpliesfor
instance that new construction should always be 0-energy or even producing energy.

Partial targets, like 20%

This applies not only for the 100 % or O targets: if apartial target is set, as for instance the 20
pct reduction and 20 % renewables like in the EU, it applies in the same way: any new
extension not meeting O or neutral, increases the load, that has to be compensated by the
existing sector, making it increasingly more difficult and expensive.

Back to practice:

Back to the definitions and claims, introduced by many systems in the beginning of this paper.
Without evaluating each of thesein detail, it can be summarised that they should be able to
answer the following questions, as the most important ones:

Is the system defined, doesiit include all contributions or from a limited amount of activities?
Is the (re-)source aimed at the same as the (re-)source measured?

Isthere atimeline developed for reaching the clam?

Isit stated how possible imports and/or offsets are guaranteed and exclusively?

Is specified what isincluded, in the case of “renewables’ or “Climate” or “Carbon”?

V expanding beyond energy



The definitions above focus completely at energy, while more and more it becomes clear that
materials resources face similar problems as energy: consumption has unhealthy side effects,
and depletion is at the door for many of the materials. The shift towards 100 % renewable
materials should also be atarget soon for some regions or cities . 100 % R (for mass and
energy) in stead of 100% RE (only energy).

The UN university takes the concept already somewhat wider:

The idea of Zero Emissions. A central theme of our envisioned Zero Emissions society isthe
complete utilization of materials via symbiotic flows: one sector's waste becomes another's
input. The term Zero Emissions describes the idea of improvement towards maximal
utilization of materials and zero emissions of harmful substances.

This shows clearly the problems the definitions regarding Carbon and climate will cause,
when also materials requires a neutral approach: Carbon isamain element in renewable
materias, and climate is affected by land use for different resources, either materials or
energy or food growing. It it is therefore necessary to have similar definitions devel oped for
materials targets to reserve the claims for in abroader context.

Of course, Sustainability even goes beyond this. Some regions and countries already have
some kind of target established regarding this. Like the country of Bhutan: The constitution
law states that any decision should add to the GNH: Gross national Happinness (in stead of
GDP) the definition and measuring is somewhat difficult, however.

We like to emphasi ze that this paper was not about “ Sustainability” . Here we addressed
energy consumption and limiting the impacts/effects or replace the causes . It does not say
anything about the fact whether the energy was used in a‘sustainable’ way (holiday by plain,
to name one). This paper was to explore the vagueness in energy related definitions, but does
not imply that the authors see this as the only or the main target to meet in our transition to a
sustainable society.

Ronald Rovers/ Vera Rovers, August 2008 .
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