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ABSTRACT

Green building has great external economy, resulting in both producers
and consumers of green building has no enthusiasm; it can make theinter-
nal economic externalitiesto solvethe problem of market failure. Thispa-
per discussed the external economy problems of green building caused by
externality. A market allocation model of both the common architecture and
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green ones was set up, and an excitation mechanism of externality gover-
nance and compensation to compel the devel opment of the green building

was put forward.

INTRODUCTION

With therapid devel oping of the social economy
and urbani zation, the exhaustion of resourcesand en-
ergy and the deterioration of environment havebeena
great threat of the survival of human beings and our
descendants. In China, the architecture business has
gradud ly beenthethree most energy consumerswhich
the other two areindustry and transportation. Conse-
guently, to devel op thegreen buildingisanew break-
through to acceleratethe transition of economy devel-
opment mode. However, present situation of green
building’s development is not satisfactory. On the one
hand, the government increased strength to promote
green building, but on the other hand, the society has
been lack of interestsof them. Themost important rea-
sonisgreen building’s externality of economy, to dis-
cusstheexternal economy principles and supplement
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mechani sm, and to promotethe devel opment of green
building policy according to that, must be beneficid to
promoteour green building’s development.

MEANING OF GREEN BUILDING

“Green Building Evaluation Standard” issued by the
Ministry of Construction givethe definition of green
building: During thefull lifecycleof thebuilding, it can
maximize conservation of resources (energy, land, wa
ter, and materias, namely, the“Four Saving”), mean-
time protecting the environment and reduce pollution,
providing peoplewith hedthy, suitableand efficient use
of gpace and building in which harmony with nature. It
can be seenthat green building isemphasized in har-
mony with nature, in linewith local conditions, and
among building design, construction and the choice of
building materids, dl doweconsder therationa useof
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resources and disposal, to implement resources effi-
ciency, protection of environment and meet the needs
of peopleto use.

SIGNIFICANCE OF THE DEVELOPMENT
OF GREEN BUILDING

Effectively reduce excessive consumption of re-
sour ces

At present, Chinaisin aperiod of rapid develop-
ment of urbani zation, expanding the sca e of urban and
rural construction, According to statistics, the urban-
ization ratefor each additional one percentage point,
thenewly-increased amount of land resourceswill reach
1,000 squarekilometers; thenewly-increased consump-
tion of building materiassuch asstedl, cement, brick,
wood and so on reach over six hundred milliontons;
energy consumption newly-increased achieves the
equivalent of 6,000 tons of standard coal. Chinahas
theworld’s largest construction market; the energy con-
sumption of per unit areaisalmost 2 to 3timesthat of
the devel oped countries. Green building makesit to
reduce the excessi ve consumption of resourcethrough
thefull lifecycleenergy, land, water and materia seffi-
ciency, whichistheinevitablechoicefor China’s con-
struction of aconservation-oriented society.

Reducepollution dischar geand improveenviron-
mental conditions

The constructionindustry isone of theimportant
originsof greenhouse gasemiss ons, which engendered
adirect impact on climate change. According to the
statistics, China’s general construction brought about
theair pollution, light pollution and € ectromagnetic pol-
[ution and so on, which have exceeded morethan 1/3
of thetota environmenta pollution, and building waste
produced in thearchitectureindustry have accounted
for about 40% of thetotal amount of garbage. Acceler-
ating the development of green architecture, not only
can greatly reduce greenhouse gas emissionsand ef-
fectivey improve China’s environmental conditions, but
aso play avitd roteto redlize the green economy con-
struction of emissonreduction targetsand environmen-
tal-friendly soci ety, and to devote acontributionto the
globa climatechange.

Promotethe sustainable development of the con-
structionindustry

For along time, construction hasbeen as China’s
pillar industry in nationa economy; it hasbecome China’s
mainindustry of theenergy consumption. Without trans-
forming production modeof congtruction, itwill not only
directly affect the sustai nable devel opment of the con-
structionindustry, but also serioudly affected the sus-
tai nabl e devel opment of our country’s economy and
society. Devel opment of green building can effectively
promotethe congtruction to convert fromthetraditiona
extensive devel opment modeto technological, high-
quality, effective, hedthy, sustainabledeve opment mode,
accel erating the efficient usage of energy, section, wa
ter and materials, with high efficiency utilization of re-
sources, and reach the harmonious coincidencewith
naturd environment.

EXTERNALITY AND MARKET FAILURE
OF GREEN BUILDING

Externality of green building

Thevaueof green buildingisembodied in three
aspects. first one, the devel oper of green architecture
or the producersof green products can obtain profitsa
lot; secondly, users and consumers of green architec-
ture have accessto the profits, such ashealth and envi-
ronmental protection; last oneistheindirect externa
effects, which isthewhole social members’ benefits
obtained, such asclean water, fresh air, and beautiful
environment. Thegreen building will causethe addi-
tional costsunder the current technology condition, re-
sulting from green ecological concept. However, under
the condition of the market mechanism, the producers
and consumersof theordinary buildingwill not pay the
wageof green building. Thus, thesocial benefitsarefar
morethan theincomesof individua of thegreen build-
ing, which leadstotheexterndity.

Market failure

Market Failureisthat the society cannot alocate
thecommodity and thelabor effectively and rdying soldy
on priceadjustment can not redlizethe greatest resource
configuration. Becausethegreen building hasastron-
ger external economic efficiency rather thanthe ordi-
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nary ones, but it will beabiginvestment and high prime
cost under the current technology level . However, be-
causeof externd benefit unabletransfer to private ben-
efits, resultingintheprivatemargina profitislessthan
themargind socid benefit, whichis“‘market failure”.
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Figurel: Green building’smarket allocation model

Figurelisthemodd of themarket dlocation. There
aretwo typesof architectureinthemarket, green ones
and ordinary ones. Thepoint of O representstheallo-
cation of the ordinary ones; the point of L intheright
showsthedlocation of the green ones. Thetotal mar-
ket demand isassumed OL. Thecurse MR and MSR
inthefigurerepresent themargind private benefit curve
and margina social benefit curve of the production or
consumption of green building, whilethecurseMR, and
MSR, inthefigurerepresent theordinary ones. Without
the externality, at acertain timetheallocation of the
green and ordinary oneswill get balanced by the mar-
ket mechanism. Thispoint isthe crossover point E of
themargina curvesMR and MR, whichbelongtogreen
and ordinary ones respectively. At thispoint the bal -
anced quantity of green architectureisQ,, and Q, for
theordinary ones.

However, the best social allocation should be at
the crossover point F of MSR and MSR,, which rep-
resent themarginal socia benefits of the producer or
the consumer of green architectureand of ordinary ones
respectively by theexterndlity, the corresponding bal-
anced quantity is Q; for green ones, Q; for ordinary
ones. At the balanced point Q*, the private marginal
benefits of producersor consumersof green architec-
tureis P, and P, for the ordinary ones. So thereisa
different quantity Q* Q, between the market spontane-
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ous allocation and the society’s maximal allocation,
whichresultsthedifference AP =P, — P, betweenthe
private marginal benefits of green onesand ordinary
ones. Asfor the producers or consumersof green ar-
chitecture, owingtotheincapability of internaization of
externa benefits, the Q* will moveto Q,, which means
theexistenceof externdity will resultsthe market fail-
ureof green building, and themarket alocation of green
architecturewill never reech the social maximal level.

ELIMINATETHEEXTERNALITY OF
GREENBUILDING

Theeconomic principlestodiminatetheexternali-
tiesof green building

Assumethat V,, represents the private benefit of
producers or consumers of green building and bring
social benefitsfor V.. Dueto the presence of external
income, persona incomeislessthanthesocia gains,
thatisV, <V, private producersor consumersof green
building cost C_ higher thanthe private benefitsV,, C,
lessthan the social benefitsof V,, thatisV, < C_ < V..
Although theoptimal configuration of thewholecom-
munity needsto devel op green building, green building
producersor consumersarelack of enthusiasm; green
building development level will belower thanthe opti-
mal level of social expectations. (C,—V,) isthepro-
ducer or consumer of green building lossportion, (V
—V,) isfor the part of other people in society get
socia benefits, As(V.—V,) isgreater than (C,—V,), if
we set aside from other peoplein society get socid
benefits (V.- V,)) to compensatefor producersor con-
sumersof green building loss, which resultsin the ex-
ternal benefitsfor producers or consumers of green
buildingwill achievetheinternd configurationandthereby
promotethe green building market all ocation coordi-
natethe pace of the social development optimal level.

Analysis of the method to compensate for exter-
nality

Subsidiesfor producersyAsFigure 2 shows, D for
green building demand curve, Son behalf of green con-
struction supply curve, market equilibrium pointisE,
corresponding to theequilibrium priceisP,, balanced
output isQ,. If Government subsidizesto producersby
enabling producersto taketo minimizethemargina cost
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curveof S, a thispoint, theoutput level of greenbuild-
ing by thedemand curve D and margina cost curvesof
thenew S, theintersection of E, decisionscorrespond
tothepriceand yield respectively P, and Q,. Thetota
subsidy paid by government subsidizesto producersis
(L xQ), that is, the area of rectangles P.E,E,P, in
Figure 2. Subsidiesto producerssothat theequilibrium
price P, downto P,, as consumers benefit units (P, —
P.), The total benefit to (P, — P,) x Q,, producers
benefit for L x (P,—P,), Inthefigure (P, —P, ) part of
total benefits (P, - P,) x Q,. Consumption of green
building Q, increasingto Q,, themargina cost that has
increased exceeds marginal benefits, and theloss of
efficiency resulted from subsidizing equalstothe areas
of AEE E,inFigure2.

=

P2

0
Figure2: Compensation modesto eliminate exter nalities

Subsidiesfor consumersyf thesubsidiesfor con-
sumersincreasethemargina benefit of consumers, green
building demand curve D shiftupto D, moved adis-
tance of L, anew market equilibriumpointisE,, corre-
sponding priceisP,, yieldsincreaseas Q,. Under this
production, the origina demand curve correspondsto
thepoint E,, thepriceisP,. Theamount of subsidy (L
x Q) paid by thegovernmentis(P, - P,) x Q,, that is
theareaof rectangle P E E P, infigure2. Producers
and consumersof the gain determined by thedasticity
of thedemand curveand supply curve, consumer sub-
sdiessothat theequilibrium price P, rose P, produc-
ersbenefit units(P, — P,), Total benefitsis (P, —P,) x
Q,; and consumers benefit units[L — (P, — P,)], the
part of (P,—P,) Infigure 2 isthetotal benefits (P, —
P,) x Q,. Consumption by Q, increasesto Q,, increas-
ingmargina cost than margina benefit of consumption

subsdiesefficiency lossesarising out of thesameasthe
areasof AE E E, inFigure2.

THE ECONOMIC MEASURE OF THE GREEN
BUILDING EXTERNAL COMPENSATION

Tax & preferential credit

Government could adopt tax revenue preferentia
policies such asthe reduction and exemption of turn-
over tax, incometax, urban infrastructure supporting
fees, or takealow-interest |oan policy to support vari-
oustypesof credit guaranteeinstitutionsto provide se-
curity for thegreen building production. Asfor thecon-
sumers, the government could give appropriate prefer-
ential homeloansinterest rates, property tax exemp-
tion and other incentives asthe compensation of exter-
ndities
Financial investmentsand subsidies

The production of green building containsaseries
of completeindustrid train, whichincluding architec-
turd planning, design, building materials, construction
and operation, therefore, thefocus of thefinancial in-
vestment isto increase the support of innovativere-
search and devel opment of green building, increasing
theresearchinvestmentsonthecritical technology, so
astoreducethe production cost. Besides, thegovern-
ment should al soincreaseinvestmentson green build-
ing projectswhilereducingthemargina cost of private
producersor consumersof green building.

Economiclawsand regulations

Economic measures are not enough to guarantee
thesmoothimplementation of greenbuilding, Itisneed
to establish aperfect hierarchy legal system of China’s
green building, issuing relevant laws and regul ations
timely inorder torestrict ordinary construction, form-
ingasound |law system composed of China’s basic law
and related regul ations. While collecting environmental
taxeson the ordinary constructions, the producersor
consumerswill transfer from the common building to
greenbuilding.

Social funds

The government should encourage and support the
establishment of industry associations, aswell asgreen
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building socid we fare organizations, non-governmen-
ta organizations, which bringthesocid organizationinto
full play, establishing specia devel opment fundsfor the
green building attract and raising socid idlefundsinto
thegreen building market. The privatecapita cantake
part inthegreen building through wholly-owned, joint
venture, cooperation, and donations, aswell aspartici-
patein variousformsof green building.

Other measures

Formulate policiesto promote the devel opment of
green buildingsinthetransfer of land policy, land bid-
ding, auction and transfer planning conditionsto clear
the promotion of land for construction of green build-
ings, hasaright of first refusal intheprocessof bidding
and auction, standards of green building land exempted
from land transaction tax. Besides, the government
should regul ate the volume rateincentive policiesand
regul ationsto encourage the green building construc-
tion. In addition, inthe processof project bidding, green
construction methods and means can be asan impor-
tant evaluation.

CONCLUSION

Deve oping green building has becomethe consen-
susof thewhol e society, although the number of green
buildingsisincreasing rapidly, thelong-term mechanism
to support thedeve opment of building energy efficiency
and green building has not yet been established, and
the promotion of green buildingstill hasmany difficul-
ties. Only reasonable use of thefinancia investments,
tax incentives, credit support and other economicin-
centivescould promotethe devel opment of green build-

ings
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