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ABSTRACT

This paper carries a deep analysis on the coseemdomical attributes of green buildings, and oot
that in order to promote the development of thegreuilding market, the government should motivhge
property developers by maintaining a balance inpifidits among the project participants, apart fribra
necessary supervision and constraint. This papénedeall the parameters that have effect on the
development of the green buildings and establishesibsidy model, regulates the supervision of the
government and incentive system, and maintaindanba between them. Finally, a specific combination
scheme of government expenditure is put forwarttispaper and is explained further by example.
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1. INTRODUCTION of the regulations, thus making the green of the
green building unable to meet the requirements and

From the 1997 Kyoto Conference to Worldmaking little and slow progress in the related work
Climate Change Conference held in Copenhagen The research of the global researchers mainl
2009, scholars around the world have general% 9 y

concerned about the protection of the global ener%/ncalljlsgiss ngt?ﬁgoifg;ngoasstp?ndfﬂgr?,vﬂﬁfbgth(gféléss
environment. As a special commodity, y P

architecture’s impact on the natural environmeng];zg?éngi;hioi%ﬂgggg 223 ti?e gﬁ,‘r::tr:j:'?ﬁa?ftale
should not be underestimated. g ; P

green building has a dramatic impact on the saving

In 1990s, our country introduced the concept obf the total cost [2]-[5].Secondly, based on the
green building. In March 7th 2006, Ministry of External EconomicTheory and Game Theory, a
Construction gave a new definition for “greenthorough analysis of the distribution of the prefit
building” through “Evaluation Standard of Greenof the investment of the green building among
Building”. It is the architecture that, under thegovernment, developers and consumers is carried
suitable conditions, can maximize conservation ofut. It points out the necessity of formulating
resources (energy, land, water and materials)én tlincentive system and advancing constructive
whole life cycle of building. It can also protebiet suggestions in policy-making [6]-[9]. Thirdly,
environment and reduce pollution to provide peoplbased on the Evolutionary Game Theory, it
with safe, healthy, and applicable use of spacégrmulates the governmental incentive system and
coexisting with nature in harmony [1]. Domesticadvances constructive suggestions in policy-making
research in the field of green building startee.lat [10]-[12].
Many theories and policies are not perfect enough. In conclusion. as a public interest sector
China has successively promulgated several rules ’ P : '
and regulations since 2001, and will promote thgover_nment has the coercive power and
construction of green buildings as a nationa‘fﬁecuveness that are empowered by the country

mandatory comprehensively in the country. Bu nd its people, but it is still necessary to retgula

) he degree of the government supervision and
currently, many developers haven't promotf® ;. conive system reasonably. This paper uses the

greenbuilding with a positive attitude. There areincentive method of government subsides. It
still acts of cutting corners, reducing the desigrnalyzes the perspective of the social benefits of
standards in the course of specific implementatiofull life cycle of green building. It maintains a
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balance of the profits among all parties involvad i economic and ecological environmental loss caused
the project through the model of governmenby the activities of green buildings in the lifects,
subsides, so as to maximize the profits othe loss mainly includes environmental,
government while it promotes the green buildings. administrative and scrap cost. Green buildings have
ecological environmental benefits, architecturd li

2 C(B)LS“'II'_-DBII’E\II\(I;EFIT ANALYSIS OF GREEN rubbish a_md environmental pollution produced in
construction and use process have been reduced
greatly. Furthermore, government environmental

It is _obwous that green bundlng_ h_as _morea*nd scrap cost are relatively low. Government
economic advantages than ordinary building in th%\dministrative cost mainly refers to the

the former has a lower operation cost , a longer , - . -
) . P g&overnments supervision and incentive cost.
operating life and saves much more energy. B

because of its own characteristics and some Currently, our country depends on government
external factors, the green building requires morsupervision to control the market order, so it does
initial investment and the recovery of interest imot have sufficient information basis and
rather slow. Not only is the long-term reward noimplementation effect. Information asymmetry
obvious, but also it is shared by the community angauses green buildings markdparriers, the

all users, which makes many developers reluctagbyernment must take incentive policies to promote
and powerless to build green building and retardge development of green buildings in China. The
the development of green building market. In thi%;overnment supervision cost includes! Setting
paper, a detailed analysis of the cost and beisefit 41,4 supervision  system-according to the

carried out for the developers, the consumers angharacteristics of green buildings, government sets
the government. supervisory organ, trains and selects specialized

2.1. Cost Analysis Of Green Building person to be engaged in the work and formulates

The cost of green building during its life cyclesupervision rules; 2 )  Supervising the
includes decision-making costs, construction cosisplementation-in different stages of the project
and operation and maintenance costs. implementation, the government supervision
departments need to organize experts to examine
Snd verify construction sites and technical
aterials. This requires a lot of investigation and
4 . ata analysis. For some specialized fields, it aeed
construction, we need to install green. ener_g}éxperts to analyze and assess. The government has
equipments and use green _materlals,_Just l_' any incentive methods, including explicit and
pervious concrete, concrete s companble_ W'.ﬂi]mplicit incentives, such as tax cuts, accelerated
plants, renewable concrete, care anubapterla,l tII‘aepreciation, levying a new tax, low-interest lgans
Low-E coated glass, inorganic —activity Wa"cash discount and bonus, government procurement,

insulation  materials, _.expanded pOIYStYren‘?nortgages, research funds, resources agreement.
plastered wall. In addition, except the existin ut no matter which way is adopted, it will

technology, new innovative technology has als enerate incentive costs. This paper uses

geﬁg. mtrcgduced_mto th? C%“SUUC“O“ gf thedgr(taje overnment cash discount and bonus way to create
uilding. So engineers, technicians and productiop,qe| and carries out the research.

workers are required to have the relevant training

before construction. As a result, all these male tH2.2. Green Buildings’ Benefit Analysis

construction costs of green buildings slightly igh ~ Green buildings belong to external economic

than ordinary construction. product, they have certain public goods attributes

and positive economic externalities, they can
oduce income in their whole life cycle, and
ifferent benefited parties enjoy the indirect

The developers are responsible for undertakin
decision-making costs, construction costs. In vie
of saving energy and according to the needs

Consumers who are the users of green buildi
are mainly responsible for maintenance cost
management COSts, energy Costs, resource Costs g nings brought bygreen architecture in each
environmental costs while having the possession age.
the green building. Because of the energy
efficiency of green building, the use of cost of For government and consumers, green buildings’
green building for consumers is lower than ordinarynaintenance cost reduction, energy saving and
construction. environmental cost reduction in use process are

... long-term indirect benefits.
In the development process of green buildings, 9

the government mainly undertakes the social,
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For developers, their main income is the salpolicy and maintain a balance of the profits ofteac
price higher than ordinary buildings’ after theparty.
completion of the project. But the green concept g
the consumers in our country is not strong, exaepté' IID\’/IU(;LDDElllilG HYPOTHESES = OF  THE
few experts and researchers who really realize the

meaning of green buildings, while most people do According to the analysis of the cost-benefit of
not. For most consumers, due to general low

income, they tend to buy Ordinary buildings Ofgreen architectures in our country, It can be seen

| . . that the developing pattern of green architectiges
ower prices. In this market economy, developersti" slow in China as a result of its high costid
are social economic groups which are in pursuit ot 9 J

profit, they won't raise the price too high to lowe construction period and their characteristic ofigloc

their market competitiveness: and they Won.EPanng with their returns to investments, in spite

compress their profit space to promote gree eir social benefits. China onlly accounts for 5
o . percent of the total green architectures. As far as
buildings. As shown in figure:1

Pa this problem is concerned, this paper plans to use
incentive policy that gives certain allowanceshe t
incremental cost of green architectures based on
original government supervision. In this way, we
are able to build model of subsidies aiming at

Pyb---\-------2 maximizing the benefits of governments which
goes for the balance point of supervisory strength
(=2 SR and incentive strength.

The model is established with government’s
point of view and aimed at guaranteeing the
government’s operating efficiency which means
using cost as low as possible to reach the best
effects.

Figl. Analysis Chart Of Green Buildings’ Economic
Externalities

Prefers to the price of the green building (price), There are two choices for developers when
M refers to the green building quality, namelydeveloping construction projects-green
building energy-saving degrees. Under the markeirchitectures and ordinary ones, so two
regulation, the supply curve of green buildings igorresponding behaviors involve endeavor and
decided by the developers’ marginal cost(MC),frongpeculation which occur during the development of
the angle of the overall social benefits, the deinarprojects in corresponding with the choices. We
curve of green product depends on social margingignify the two behaviors withk, and Kk,

remuneration(MSR), when = MSR  and IVlcrespectively. On one hand, if the developers select

fellowship in B, the supply of green buildings forefforts behaviork, which stands for more efforts to
society by developers and the demand of greenh

building by the whole society achieve a balance, tfh® green architecture during the constructing
corresponding energy-saving degrees of gred¥friod, the income of the projectRgk) =k +6,
buildings reach the social optimality at this timeon the other hand, if they select speculative
But due to the existence of green building externalehavior k, which shows their tendency to
benefit, developers make decisions WithouBrdinary buildings with the income
considering social marginal remuneration, th fR(k) = k +8

energy-saving degree W is decided by intersection '

A of developers’ internal marginal remuneration The economic benefits and long-run
and marginal cost to implement construction. Righterformances of resources, environment and society
now social income does not achieve Paret@hich green architectures bring about can be

optimality, i_n the short term, developers Ca_n'tsignified withR=k -k +8. 8~(u, 0 is an
deserve gains through market regulation, which . . :
indicates that the market regulation has failed. exogenous variable which refers to the uncertainly

effects to the project earnings caused by external
Green building earnings are shared by théactors. As a result, we can use
society, it is unfair to any party to undertake ther(r)=r(k,-k,+6) which refers to the

incremental cost alone, and the government shoulgh ejoper extraneous income that includes brand
formulate reasonable supervision and incentivg, e (reputation income) and higher price when
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exploiting the green architectures. Green incomenaxE (7, )=r, Kk, — K, + )+ k,+ z+ w, (k= k+ 1)
coefficient p means the proportion of the 1 1

developers’ extraneous income which comes from -=¢k’-=ck*- pfk (3-3
green architecture. The government's subsidy is 2 2

W=w(k-k+6) and w, means government Getting partial derivative in equation 3-1

separatel
incentives dynamics. P y
. . . 0E(71)
Because the cost function is monotonically =r,+w,-ck =0 (3-4)
increasing convex function of variablesC(p)
i i E
(government oversight cost function) has to meetdE(r,) _ y +1-W, — Gk, — pf= 0 (3-5)

the condition that C'(p)>0 ,C"(p)>0. We ok,
assume that government oversight cost functic~ T st hElEviel el s e (S

: 1

is C(p== , C, refers to government
(p) 2Cbp2 0 9 1Ky = ot 1—r0—wo—pflJ

oversight cost coefficient. Herep means G C,

stringency of government oversight, and it's equal Using parameter by substitution into equation 3-

to the probability that developers’ speculative2, we can get the largest expectation of

behavior can be found. Punishment strength to t{éovernment’s profit.

developers who dont implement of energy 1
efficiency standards is(k,) = pfk,, and f means maxE (7, )=k +u+ pfk,-= g g- w(k- k+u)
punishment strength coefficient. 2

(3-6)
Substitute it into {k, K} and get partial
. 1 ., T .
developer effort cost 'Q(K):Eqkl , and ¢ derivative in equation 3-6 separately fagandp,

Similarly with Previous paragraph,

means effort cost coefficient. At the same timethen we can get

, _ 1, W B) o 1-r,  cu(2f?+cc,) cuf |
developers’ cost of speculating@gk,) =Eczk2 , i 2 2(2f?+cc,+GG) 2f+ go+ Q)‘q
C, means speculating costs. (3-D

Equation 3-7 is just the best combination scheme

Developers’ profit= extraneous income of gree ¢ incentives strength and supervision of

arghi.tecture developers+ income of . Ordinarfgovernment.
buildings + government subsidy —struggling cost -

speculative cost-punishment. 4 CASE STUDY

Government’s  profit=" income of green
architecture +  punishment-supervision
government subsidy.

The total cost of a certain green construction
COoStyepartment houses project is 3.4 billion. The total
land area is 659658mcomposed of nine point
With the assumptions by subsection 2.1, thBlocks and four multilayer terrace-backwards
profit function of the developers and government8uildings with a total construction area of about

can be signified to be: 163853m, the plot ratio is 2.0, and green space rate
is 41.5, The total households are 1251, the per
T =R+ RK)+W- QK- G- LY capita land index is15.06mand the per capita area

(3-1)  of public green is 3.645m

T, =R(k)+ Lk)-Q p-W (3-2) The green building design of the projects uses a
, ] , ~ passive energy-saving technology; high efficiency,
7, - Developers’ profit;7z, - Government's profit. energy-saving materials, equipment and systems,

Using parameter by substitution into equation 3USes renewable energy, rainwater reuse and

1, we can get the largest expectation of Developeréeclaimed water etc. and it is strictly designed
profit. according to the two star standards in the

<<GB/T50378-2006 Green Building Evaluation
Criteria>>. Such factors as topography, climate,
environment and region are taken into consideration
in design. Traditional and local technology is
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preferred in order to optimize the composition obf this residential area green building cost
the incremental construction. For the specific datlacrement please see the table 1 [13].

Tablel.Construction Cost Increment ConstitutionAQBreen Construction Department Houses Project

Total

Unit price. Common  Unit price Green cost G€neral incremen

No. Technology used . Quantity Units /common  of each
(Yuan) technique (Yuan) (Yuan) Cost (Yuan)individual
(Yuan)
Normal
1 Aerated Concrete g4 concrete o4, 33000 f 1043700 865260 1078440
Block hollow
block
General
Adjustable blinds Aluminum
2 built-insulating 1050 single 220 6726 M 7062300 1479720 5582580
glass glazed
windows
3 Pervious ground 60 Cgr';‘mj“ 35 10950 h 657000 383250 273750
4  Save-water faucet 25 No 0 1269 household 31725 0 31725
Water-saving
5  pedesalpan/ 5, No 0 1269  piece 634500 0 634500
Water-Saving
Toilet
energy saving
lighting of Floor General .
6 Channel and road 55 Lighting 15 1872 piece 102960 28080 74880
the Community
7 Solar Lighting 1000 None 0 12 piece 12000 0 12000
8  Solar water heater 5000 None 0 84 piece 420000 0 420000
air-source heat 54, None 0 706 household 4236000 0 4236000
pump water heater
10 renewableenergy 54,559 General 5554, 44 unit 13244000 12980000 264000
elevator Elevator
Constructed
17 Wetland wastewat gq554,  None 0 1 piece 880000 0 880000
treatment
technology
12 Micro-imigation 25 None 0 27375 fn 684375 0 684375
system
13 Waste disposer 250000 None 0 2 piece 500000 0 000m0
14  One key to close 50 None 0 1269 household 63450 O 63450
East-westvall of Cement
15 heat insulation 58 mortar 13 2975 i 172550 38675 133875
mortar
16 Intelligent Systems 4500000 4500000
17 others 500000 500000
Total 35644560 15774985 19869575

From table 1, by adopting the green technology 1 i
the cost of the developers increased by RMB 198%(k) :Eqkf . the developer struggling cost

million (RMB), so the developer struggling - _ 10
costC(k ) =1986957¢, According to the formula coefficient c(k) = 3.44x 107,
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Despite green building incremental cost, thenvironment of green buildings’ demands and
common project construction cost is 3.2 billionincrease the share of developers in the green
RMB. Assuming the speculative cost of enterpriseBuilding additional benefits. Meanwhile, it is
accounts for 3% of the project costk,) =3%k,, necessary to reasonably arrange the work of

1 government supervision and reduce the cost
then according to the formul@(k,) == ¢ k? , the coefficient of government supervision to make the

2 . _government’s cost, supervision and incentive
coefficientgynamics down. With the deepening of social green
¢, =1.875< 10°°. concept, the government’s incentives should be
gradually faded out.

developer speculative cost
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