Part | — Model Overview and Results
1. Introduction

A central component of strategies to combat clinchnge focuses on energy use, which is the
primary generator of greenhouse gas emissionhelminds of policy makers on local, national
and international stages, therefore, two imporgaeistions result from this consensushét kinds
of policies encourage the appropriate market transformation to energy efficiency?”; and “how

much impact can these policies have?”. LBNL's Bottom Up Energy Analysis System (BUENAS)
contributes to the answering of these questionsbgidering the likely impacts of a specific
subset of possible efficiency policies on a glatalle.

BUENAS is an end use energy demand projection mielloped by Lawrence Berkeley
National Laboratory (LBNL) in the United StatesAoherica with support from the Collaborative
Labeling and Appliance Standards Program (CLAST) International Copper Association (ICA)
and the United States Department of Energy (USD@¥S)the name suggests, BUENAS is a tool
to model energy demand by various types of energguming equipment and aggregate the results
to the end use, sector or national level. BUEN#8dsigned as a policy analysis tool which
creates scenarios differentiated by the level tibas taken — generally toward higher energy
efficiency. Impacts of policy actions towards nmetricansformation are calculated by comparing
energy demand in the “business as usual”’ casspedific policy case. BUENAS shares elements
with a variety of modefsincluding models of energy savings supportinglls®OE’s appliance
standards program. The characteristics that disish BUENAS are that it covers multiple
countries, models energy demand at the technotggt bnd projects efficiency improvement
based on specific targets known to be achievable.

The main objective of the development of BUENA®iprovide a global model with sufficient
detail and accuracy for technical assessment afypaieasures such as energy efficiency standards
and labeling (EES&L) programs. In most countriegmhenergy efficiency policies exist, the

initial emphasis is on household appliances ardilig. Often, equipment used in commercial
buildings, particularly heating, air conditioningdaventilation (HVAC) is also covered by EES&L
programs. In the industrial sector, standardslaipeling generally covers electric motors and
distribution transformers, although a few more g/péindustrial equipment are covered by some
programs, and there is a trend toward includingenodthem. In order to make a comprehensive
estimate of the total potential impacts, developneéthe model prioritized coverage of as many

! See 1. Mundaca, L., et aEvaluating Energy Efficiency Policies with Energy-Economy Models. Annual
Review of Environment and Resources, 2@B) p. 305-44. for a survey of energy-economy modskd to
evaluate efficiency policy



end uses commonly targeted by EES&L programs asitgesfor as many countries as possible.
The model generally didot cover:

. Industrial processes
. ‘Miscellaneous’ end uses, or end uses not typidatiuded in EES&L programs.

As mentioned above, BUENAS projects energy demarmtder to calculate impacts of current,
proposed or possible policies. National energyatehof each end use is constructed according to
the following madification of the Kaya identity[2].

Activity XIntensity
Efficiency

Energy=

In this equationActivity refers to the size of the stock, e.g., numbeefifgerators or the air
conditioned area of commercial buildingstensity is driven by the usage and capacity of each
unit, such as the size of a water heater or theshafiuse of a room air conditioner. Finally,
Efficiency is the technological performance of the equipmehtch can be affected by government
policies.

BUENAS is implemented using the Long-Range EnerligrAatives Planning system (LEAP),
developed by the Stockholm Environment InstitUt&AP is a general-purpose energy accounting
model in which the model developer inputs all datd assumptions in a format that is then
transparent to other users.

BUENAS projects energy consumption by end use 2085 (base year) to 2030. The strategy of
the model is to first project end use activity, @his driven by increased ownership of household
appliances, and economic growth in the commercidliadustrial sectors. The total stock of
appliances can be modeled either according to amoaeetric diffusion model or according to unit
sales projections, if forecasts are available.ctildty consumption or intensity of the appliance
stock is then calculated according to estimatdhebaseline intensity of the prevailing technology
in the local market. Finally, the total final eggrconsumption of the stock is calculated by
modeling the flow of products into the stock ane tharginal intensity of purchased units, either as
additions or as replacements of old units accorthreguipment retirement rates. The high
efficiency or “policy” scenario is created by thesamption of increased unit efficiency relative to
the baseline starting in a certain year. For exanifithe average baseline unit energy
consumption (UEC) of new refrigerators is 450 k\WWalty but a MEPS taking effect in 2012
require a maximum UEC of 350 kWh/year, the stoakrgnin the policy scenario will gradually
become lower than that of the base case scenaitodncreasing penetration of high-efficiency
units under the standard. By 2030, the entirekstolt generally be impacted by the standard.

The remainder of Part | of this document is devateproviding an overview of the scope,
applications, scenario definitions and resultshefinodel (Sections 2-5). Part Il provides the tetai
of the methodology used to construct national levelrgy demand scenarios. In order to increase
the usability of the document, not every modelietad is included in the documentation. In some



cases, we refer to previous documents to avoidnaghcy. Foremost among these are [3] which
describes the first construction and applicatiothefmodel and [4], a journal publication that
details the ownership model of residential appkencln addition, this document can be considered
a companion to thBUENAS I nputs Spreadshest, an Excel spreadsheet developed as a container
and documentation tool for important data streangsassumptions in BUENAS. TIB2JENAS

Inputs Soreadsheet has been designed with documentation in mind. gida of its construction

and format are to allow advanced reviewers of tbdehand other members of the international
energy analysis community to “drill down” to spécidssumptions and data sources. In some
cases, summaries of the data contained in thedsireat are provided in the document, with
particular attention to assumptions and citations.

2. Scope of BUENAS

The first version of the model, completed in 2068/ered the entire world, broken into 10 regions,
and relied heavily on extrapolation of ‘marker ctsyhdata to represent an entire region. The
current version of BUENAS diverges from global cage and regional breakdowns. Similarly, the
first version of the model made rough estimatesonfie end uses where equipment data were not
available, in order to cover the great majorityenérgy demand in buildings. The current version
places a higher value on detail and accuracy axhense of some comprehensiveness. For
example, the first version of the model includedcgpheating and cooling in buildings for all
countries and four other major end uses in the ceroial sector, even though the details of
equipment used for these end uses are not well ikfiommany countries. In the current version, by
contrast, many of these end uses were omittecdbfoesountries due to the uncertainty of the data.

2.1. Country Coverage

BUENAS covers 12 countries individually, with thé Rlember States of the European Union
modeled as a single ‘country’. Countries curremttluded in BUENAS are: Australia, Brazil,
Canada, European Union, India, Indonesia, Japgmiite of Korea, Mexico, Russia, South Africa
and the United States. Chinese appliance energgumig and efficiency potential has also been
modeled in detail by LBNL[5]. LBNL's China applia@enodel is a component of the China 2050
Energy Model, which includes all energy demandaeaciThe LBNL China appliance model
(including industrial motors and distribution trémsners) is currently being adapted to BUENAS
and will be an integrated part of the model inrnb&t version.

Since the model covers most of the world’s largenemies, the fraction of global energy
consumption represented by modeled countriesdgelaAccording to IEA data on total energy
demand in 2005[6], the countries covered accour2&o of global final; energy demand if China
is not included. Once China is incorporated ihiihodel, country energy coverage will total 77%
of global demand. The breakdown of energy demandemtage by countries included in
BUENAS is shown in Table [B].



Table 1 — Energy Consumption Percentage by Countrielncluded in BUENAS

% %
Region Energy | Country Energy
Australia 1.1%
Japan 4.6%
Pacific OECD 8% Korea 1.9%
United States 20.5%
North America 23% | Canada 2.4%
Western + Eastern Europe 17% European Union 15.6%
Former Soviet Union 9% Russia 5.7%
Mexico 1.5%
Latin America 6% Brazil 1.8%
Sub-Saharan Africa 3% South Africa 1.19
Middle East + No. Africa 5% - -
Centrally-Planned Asia 16% 15.0%
India 4.7%
South Asia - Other Pacific Asia 9% | Indonesia 1.6%
Total without China 62%
Total 96% Total including China 77%

Source [6]. 2005 data.
2.2. End Use Coverage

BUENAS covers a wide range of energy-consuming yets] including most end uses generally
covered by Energy Efficiency Standards and LabdliEtgS&L) programs around the world. End
uses currently covered are:

« Residential Sector: Air Conditioning, Cooking +sbivashing, Fans, Lighting,
Refrigeration, Space Heating, Standby, TelevisitVister Heating and Laundry

« Commercial Building Sector: Air Conditioning, Litihg, Refrigeration, Space Heating
and Laundry

» Industrial Sector: Electric Motors and Distributidransformers

In order to cover as many end uses as possiblendldel as originally created sacrificed some
detail and products were grouped into categorigmrahan being modeled as individual
technologies (e.g. refrigerators and freezers ayepgd into a single “refrigeration” category).
Since only major end uses were covered, total gregsumption modeled does not equal total
sector consumption. However, the end uses coweedstimated to include over 80% of the
residential and commercial building sectors. kitidustrial sector, only electric motors over 750
kW are covered. This type of motor typically accmuior over half of industrial electricity
consumption.

In the original “regional” version of BUENAS, antatnpt was made to make an estimate for every
end use for every region, even in the absencetaf dehis required the use of proxy data; that is,
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the assumption that data for one country appligka@ntire region, and in some cases to multiple
regions. In addition, useful energy consumgtion heating and cooling was modeled by heating
and cooling degree days (see [3]). In the currergion of the model, the strategy prioritizes
accuracy over comprehensiveness and therefore imgsrthe use of proxy data with the
consequence that significant gaps remain in thereme. In fact, some of the end uses listed above
are modeled for only one or two countries. A aumitig effort will be made going forward to
address these gaps as reliable country-specificatatmade available. Table 2 summarizes the
end use coverage in the current version of the himdeountry/economy.

Table 2 - BUENAS End-use / Country Coverage

Sector ~ |End Use Category ~ |Appliance | AUS BRA CAN EU IDN IND JPN KOR MEX RUS USA ZAF
=IResidential =I Air Conditioning Air Conditioner
Central AC
= Cooking + Dishw ashing |Cooking Products
=IFans Fan
I Lighting Lighting
=IFreezers Freezers
Refrigerator
-/ Space Heating Boiler
Furnace
Hectric Space Heating
- Standby Standby
I Television Television
- Water Heating Water Heater
=/ Laundry Clothes Dryers
Washing Machine
=|Commercial =/ Air Conditioning Space Cooling
= Lighting Lighting
= Refrigeration Refrigeration
- Space Heating Electric Space Heating
Commercial Clothes
—/Laundry Washers
=lIndustry = Motors Motor
Distribution
—|Transformers Distribution Transformers

By summing up the energy demand estimates modgleduipment included in Table 2, it is
possible to evaluate the energy demand by BUENA& esction of sector within each economy.
These estimates are shown in Table 3.

Differences between the sum of energy demand inMABEand top-down estimates from national
statistics arise primarily from end uses that ateimcluded in the model. However, differences
may also indicate over- or underestimates in thEBAS. These two effects are difficult to
identify in bottom up modeling. Finally, the topyio estimates are also subject to uncertainty, as
evidenced by significant differences between sauré®r these reasons, the table should be
understood as a rough guide of the level of coveddhe model instead of an exact measure. In
some cases, top-down data were not availableesteh ¢f detail necessary to make a meaningful

comparison.

2 “Useful” energy refers to only energy needed tvjite comfort, and does not include losses from
inefficiency, which were subsequently added.
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Table 3 — Percentage of Final Energy in BUENAS by @untry, Sector and Fuel in 200%

Sector Fuel AUS| BRA| CAN| EU | IND | IDN | JAP | KOR | MEX [RUS | ZAF | USA |Total
Electricity 56% | 105%| 27%| N/A| 1009% N/A| 5394 69% 69% 36% N/ 59060%

Residential Gas 32%| 0% | 92%| N/A| NA|[ NA| 72% 0| NA 0% NA 65% 44%
Total 46% | 58% | 629%| 57%| N/A|  7%| 61% 23% N/A 49 N/ 624650%

Electricity 36% | 50%| 27%| N/A| 56%| N/A| 38% 229 72% 2296 N/A  64%52%

Commercial Gas 0% | 0% | 0%| NA| NA| NA| 0%| 0%| NA|l 0%| NA| 54% 36%
Total 29% | 44%| 13%| 21%| N/A| 339 27% 18% N/A 99 N/A  60%37%

Electricity N/A | 58% | 37% | N/A| 54%| N/A| 10294 599 44% 40% NIA  79%64%

Industrial Gas NA| 0% | 0% | NA| NA| NA| 0% 0% 0% 0%| NA| 0%| 0%
Total N/A | 38% | 17%| 18%| N/A| 18%| 739 45% 15% 99 NN 229621%

Sources: [7],[8],[9],[10],[11],[12-14],[15], [16]1[7]

Table 3 shows that BUENAS coverage in residentédtdcity is the highest of the three sectors,
with BUENAS demand accounting for at least halfhaf sector demand, where data are available.
Sector totals are weighted by sector energy foh éaal where these data are available. Residential
gas coverage is significant only for Australia, @da, Japan and the U.S., where sufficient data
were available to model space heating and/or vetating. Commercial sector electricity coverage
is lower than residential sector electricity coggrabut high for some countries where space
cooling is important, because BUENAS includes émid use (in addition to lighting, which is
usually the main commercial building end use). Camuial building gas coverage is zero for all
countries except for the United States due to tdcwvailable data for commercial space heating
and water heating. Finally, in the industrial se&lectricity coverage is moderate while gas is no
covered in BUENAS. This is to be expected sincéonso which are covered, generally account for
a significant portion of industrial electricity. gignificant amount of electrical energy in indystr
comes from heavy industry processes such as electrifurnaces in the steel sector. These types
of industrial processes are not covered in BUENABewise, most of the non-electric fuel use in
industry comes from heavy industrial heating preesswhich are out of the scope of BUENAS.

In some instances, the comparison of BUENAS todoywn estimates exposes some apparent
overestimations in the model. Examples of theseemidential electricity in India and Brazil and
industrial electricity in Japan. While much of dsitial electricity in Brazil and India is
concentrated in end uses covered by BUENAS (lightiefrigeration and air conditioning), the
total should of course not exceed 100% of the hotyparted consumption. This is likely due to an
overestimate of energy demand in one or more oftitkuses. It should be pointed out, however,
that there is significant variation in reportedoilieity consumption in India, due to significant
“non-technical losses” (electricity theft) in thesidential sector in India. In addition, BUENAS
models demand, not consumption. These two appegatiffer by up to 20% in India due to
chronic shortages. These two effects may also exfila apparent overestimate by BUENAS. The
overestimate of industrial electricity in Japatikely due to overestimation of energy consumption
of motors in that country. This difference maytbhe subject of a calibration in subsequent

% Final, or ‘delivered’ energy does not include #iieity input energy or losses in transmission or
distribution. Percentages of ‘primary’ energy irgputould therefore be significantly different.
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versions of the model.
3. Applications of BUENAS to Date

The original objective in the construction of algdbmodel was to provide the best assessment to
date of the potential for energy savings and greesé gas emissions reductions from energy
efficiency standards and labeling (EES&L) prograrB@ce that time, the model has been applied
to more specific policy scenarios and has provideijht specific to particular regions.

3.1. Potential Studies

The original development of BUENAS commissionedhwy Collaborative Labeling and Appliance
Standards Program (CLASP), was intended to prowidmre precise estimate of the potential
impacts of EES&L programs worldwide. Until the dieapment of BUENAS, rough estimates of
the global potential of EES&L programs were based percentage savings of residential and
commercial energy use by region (10-15% of resideftcommercial energy in emerging
economies is one commonly used estimate). Thisgigect using BUENAS completed in 2008
produced a much more detailed (and therefore numerate and defendable) global estimate[18].
The primary (but not exclusive) motivation of tipabject was to bring attention on the global stage
of the value of EES&L policies. A secondary acctisipnent of this project was to rank the
potential impacts from EES&L policies among vari@asintries or regions and among various
energy-consuming products. The details of thigagtpincluding the details of the original model
methodology are provided in [3]. Beginning in 20BOENAS has been used to support the
activities of the Super-Efficient Equipment and Agpce Deployment initiative (SEAD), an
activity within the Clean Energy Ministerial prose#\ main use of BUENAS within SEAD is to
provide analysis of the remaining potential impadtappliance efficiency programs specifically
for SEAD member countries, in addition to reportimpacts from ongoing progress of efficiency
programs.

3.2. Planning and Prioritization

Subsequent to the initial development of the matelh of the model development focused on
those regions that are high-priority targets ofr@lieWorks Foundation, a major funder of CLASP.
During 2008-2009, the model was used primarily pkaaning tool for CLASP, in order to refine
potential estimates for only the highest prioritgleises, which may be the subject of CLASP’s
short and medium-term activities in its role aslian@teWorks Best Practice Network (BPN).

In addition to this multi-country planning role, BMAS has also been used as a tool to look
closely at the potential for efficiency improveméntndividual countries. For example, the
International Copper Association supported thead®®UENAS as a tool to evaluate the cost-
effective efficiency potential for the United St&{d9]. This effort will be followed by studiesrfo
other countries. In addition, BUENAS has been wsed tool in collaboration with CLASP to
support the development of MEPS in developing adesytparticularly Mexico, Chile and member
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states of the Association of South East Asian Mati\SEAN). In this manner, BUENAS is used
as a prioritization tool, highlighting end useshwihost significant improvement potential.

4. Energy Demand Scenario Definitions

In constructing a model of energy demand, evegnagtt is made at accuracy. This includes
collecting the best data on market trends, teclyiedp use patterns and regulations. The accuracy
of these parameters is subject to an objectivenitiefi of correctness. The definition of scenarios
used to evaluate potential policy impacts, on themhand is a choice made by the analyst. There
is undoubtedly some level of subjectivity in thefidition. It is critical, however, that scenarios
clearly described, and used uniformly/consisteintlgrder to allow correct interpretation of results

4.1. Business As Usual Scenario

Any evaluation of the impacts of a policy, eitheogpective or retrospective, must define a
baseline for comparison. In order to do this, BWE\creates a Business as Usual (BAU) case that
projects energy demand by end use through the2@2®. Much of the modeling content of
BUENAS is contained in the construction of the BAake, and the other scenarios are
modifications of it. Most important in the consttion of the BAU scenario is the projection of
growth in energy demand, which is driven by groimtiboth activity and intensity. One notable
feature of the BUENAS scenarios is that activitg amtensity projections are assumed equal for all
scenarios. This assumption implies that scendifter only by the efficiency of products —

changes in stock of equipment and usage patteensodtincluded as effects of policy.

In addition to growth in activity and intensity &BAU case also includes a specific assumption of
efficiency. By default the BUENAS BAU case assurtfeszen efficiency” from 2010 on, that is,
while usage may evolve over time, the efficiencyiedv products remains constant. Exceptions to
this arise when projections are available thatidel'market-driven’ efficiency improvemefits
which are then included in BUENAS. The assumptibfiozen efficiency is a consequence of the
absence of systematic estimates of market-driv@ndwement, which are likely end-use specific.
A current research project will attempt to deveboypl-use specific estimates of market-based
efficiency improvement for implementation in subsext versions of BUENAS

4.2. Recent Achievements Scenario

BUENAS provides estimates of the impacts of minimefficiency performance standards (MEPS)
programs in countries participating in SEAD in arttedemonstrate the effectiveness of these
programs and the potential results of augmentinbeacelerating them through international
cooperation, including the SEAD program. One catggbimpacts to be presented is those from

4 Examples are forecasts made by national governrfantise purpose of setting regulations.

® Market-driven efficiency improvement is also omittby default in high-efficiency scenarios, cregin
somewhat compensating effect to its omission irBtA& scenario.
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existing regulations. The following regulations/éao far been modeled, according to the
schedule of announcement and implementation:

1. Regulations implemented between January 1, a8dpril 1, 2011 (effective date)
2. Regulations issued between January 1, 2010 antilA 2011 (announcement date)
3. Regulations in progress between January 1, aad®pril 1, 2011 (with scheduled

announcement date)

The current version of BUENAS includes only MEPSubsequent versions of the model are
expected to include the impact of labeling programs

4.3. Best Practice Scenario

The second major scenario included in BUENAS canrsithe potential impacts of regulations in
the near- to medium- term. This scenario correspoodghly to the scenario used in the first
“Global Potential” study because it includes e#fitiy improvements judged to be ambitious but
achievable for all countries. There are many fbssvays of defining global potential, including
cost-effectiveness, removal of a certain fractiblow-efficiency models from the market, or
adoption of best available technology. Due to dlataations, the most practical approach has
been to rely on an evaluation of best practicdse Hest practice scenario assumes that all cosintrie
adopt stringent standards in modeled end uses Iy, 2there ‘stringent’ is interpreted in the
following way:

1. Where efficiency levels are readily comparable sempuntries: the most stringent
standard issued by April 1, 2011 anywhere in thddvo

2. Where they are not: the most stringent comparabtg, (regional) standard issued by
April 1, 2011.

3. Inthe case where an obvious best comparable sthande not available, an
efficiency level was set that was deemed to beemgiyre or achievable, such as the
most efficient products in the current rating syste

In addition, the best practice scenario assumésthadards are further improved in the year 2020,
by an amount estimated on a product-by-producsbasiis scenario either assumes that the same
level of improvement made in 2015 is repeatab20P0 or assumes that a specific target, such as
current ‘best available technology’ is reached 6@

5. Results

The main outputs of the BUENAS model are impactapgfliance efficiency policies, either
achieved, planned, or potential. Table 4 showmgaun 2030 for th&ecent Achievements

Scenario. As defined in the previous section, the achievgroéthese savings depends on a wide
variety of factors with various levels of certaintyhe savings shown correspond to MEPS
implemented since 2010 or in development for aestubiscountries modeled by BUENAS. Savings
from Category 1 and 2 MEPS are relatively certsiimge these regulations are already defined and
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have a definite implementation date. Savings f@ategory 3 are more speculative, since the
parameters of these regulations have not beenzitalAssumptions for these MEPS are taken
from preparatory studies when available; othervassumptions are made based on international
benchmarks. Details of the construction of thensgio are given in Part Il of this document.

Table 4 — Energy and Emissions Savings in 2030 fdMEPS since January 2010 — Recent
Achievements Scenario

Category Quantity Unit Australia | Canade EU Korea Mexico us Total
Electricity | TWh 1.9 1.9 56.0 1.7 197.1 259
1.Implemented| Gas PJ 6.3 6
CO, mt 1.4 0.4 18.8 0.7 112.7 134

Electricity | TWh es 21 0.4 0.8 3C

2.Announced | Gas PJ 20.3 67.4 44.2 132
CG, mt 1.6 7.3 4.C 8.C 21

Electricity | TWh 74.5 3.2 22.¢ 10C

3.In Progress | Gas P 6.4 204.( 1.1 211
CO, mt 0.4 40.0 2.1 21.2 64

Electricity | TWh 1.9 9.3 152.1 1.7 3.6 220.7 389

Total Gas P 6.4 20.2 204.( 67.4 51.€ 350
CO, mt 1.8 1.9 66.2 0.7 6.1 141.9 219

It should be noted that omission of a country ibl&al does not imply a low level of MEPS

activity in the country. For example, Japan hasafrtbe most aggressive and expansive efficiency
standards program in the world (the Top Runnernamg These results were not included because
of a lack of data in the current version of the elodhe scope of this analysis will be widened in
future versions of the model. For the same reasoinall MEPS could be included for the countries
that were covered. For example, while Korea implatee several MEPS in the period considered,
only those that were easily modeled could be iredud he remainder will require additional
research to evaluate energy consumption and bagsfiniency levels.

Of the countries studied, the United States andshow by far the highest expected
achievements in terms of projected energy saviflgis.is due to both the size of these two large
economies, the high level of efficiency activitiagd the wider availability of data.

Table 5 shows savings in 2030 for Best Practice Scenario for countries included in Table 2. The
best practice scenario is the best estimate fot istfaasibly achievable from appliance efficiency
policies. There is necessarily some subjectivity immeompleteness in these results, but they are
meant to be indicative of the scale of the potéatia the breakdown by end use. Details of the
construction of this scenario are given in Padf this document.
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Table 5 — Energy and Emissions Demand and Savingstential in 2030 — Best Practice
Scenario

2030 Percent
2030 Demand 2030 Savings Reduction
Elec Gas CQO, Elec Gas CQO, Elec | Gas | CO,
Sector End Use TWh PJ mt TWh PJ mt TWhHh  PJ mt|
Residential | Air Conditioning 576 214 114 52 20% 24%
Fans 149 100 77 54 52% 53%
Lighting 379 195 111 55 29% 28%
Refrigerators &
Freezers 479 201 118 56 25% 28%
Space Heating 129 11236 776 0 482 3B 02% 4% b%
Standb 201 97 13t 93 67% 95%
Televisior 151 66 13 6 8% 10%
Laundny 147 76 31 20 21% 26%
Water Heating 413 3922 322 1338 429 98 32% 11% 31%
Sub Total 269t 1515¢ 2082 731 911 477 27% | 6% 23%
Commercie | Lighting 135¢ 611 32z 147 24% 24%
Refrigeratiot 364 15E 9C 39 25% 25%
Air Conditioning 11€ 25¢
Sub Total 2739 1434 610 274 22% 19%
Distribution
Industry Transformers 612 323 82 141 13% 44%
Motors 4482 2141 160 97 4% 5%
Sub Total 5094 2465 242 238 5% 10%
Grand Total 10529 | 15158 5981 1583 911 984 1500 6% %7

As Table 5 shows, overall potential emissions rédos for the scope of equipment covered is
about 988 Mt of CQ or about 4.5 times what has been achieved sarugady 2010. This would
imply very significant achievements in the past years. We note, however, that this calculation is
highly dependent on the actual achievements ofdgess standards. Table 5 also shows that a
significant percentage of electricity and gas wdwédsaved in the Best Practice scenario. Savings
are compared to demand in 2030. Electricity savisgsost pronounced in the residential sector,
where savings of 27% are projected. Electricityirsgsare similar, at 22% in the commercial
sector. In general, savings are much smaller felsfulhis is because some major space heating and
water heating technologies are not yet includetiénmodel, and because space heating in
particular is already a relatively high efficieneyd us& Similarly, savings from industrial motors
are small in percentage terms.

Finally, it is interesting to note that the initieégional’ version of BUENAS showed total
emissions savings potential of 1.4 Gt of G@r buildings only. These results are reasonabtetd
the decreased coverage of end uses and countties current version of BUENAS.

® Due to the large footprint of space heating, h@vesavings in absolute terms from this end usebeavery
large.
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As with all forecasting models, there are significareas of uncertainty involved in the BUENAS
results. While these are somewhat difficult to difigna qualitative description of the level of
uncertainty of input variables and their subseqeéfiett on model outputs is possible. This
discussion is given in a section below following ttescription of relevant input variables.
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