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Overview

In the United States, there are two main voluntary green building certification programs that encourage the development of energy-efficient and sustainable buildings through systems of ratings: Energy Star and Leadership in Energy and Environmental Design (LEED). The Energy Star program is jointly sponsored by two Federal agencies, the US Environmental Protection Agency, and the US Department of Energy. The LEED has been developed by the US Green Building Council (USGBC), a private nonprofit organization. The total number and square footage of buildings that have obtained these two green certificates have increased dramatically since 1995. As of 2010, more than 30% of office buildings in the U.S. have obtained Energy Star certificates and more than 10% office buildings have obtained LEED certificates. Given the widespread influence of these programs, it is important and interesting to conduct research of voluntary green building certification systems. 
There has been increasing number of economics literature in recent years that examine these voluntary green building certification programs. But almost all papers were focusing on evaluating green building certification’s impact on the economic outcomes of commercial properties including the rents, the effective rents (that is, rents adjusted for building occupancy levels), and the selling prices commanded by these properties. Eichholtz, Kok, and Quigley (2009), Miller, Pogue, Gough, and David (2009), and Fuerst and McAllister (2011) establish a premium on rental rates and sale prices enjoyed by green buildings compared to similar non-green counterparts. Studies that analyse the green real estate market outside the United States have also found similar positive impacts of green certification on the economic outcomes (Brounen and Kok, 2010; Yoshida and Sugiura, 2011).
One important gap in the literature is that no efforts have been made to analyse why buildings voluntarily chose to get the green certificates. Is it because of the peer effects – that the similar buildings nearby are getting the green certificates so a building follows its neighbors? Or is it because buildings anticipated higher economic return?  What are some of the building attributes that determined buildings’ choice of getting green certificates? These are the questions we try to address in this paper, using data on commercial buildings from New York, California  Arizona and Colorado.This is the first paper that systematically assess commercial buildings’ decisions to do green certification or not.
Methodology
This paper develops a spatial discreet choice binomial model for the green certification of buildings in the US by extending Pinkse and Slade (1998). The model combines location of buildings in geographical space with other property value related variables such as improvement value, total assessed value and land value in one spatial autocorrelation model to determine the impact of these variables in the greening decision for the building. Here greening decision means whether the management decides to get green certification for the building or not. We test whether the greening decision is influenced by the economic factors such as the value of the property, real improvement of value after the green certification, performance of the economy or by the neighborhood trends in the market such as increase in the green certifications for the existing buildings and increase in the construction of green buildings in the area.
We formally construct our model in equation (i), 
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(i)
Where, Zi is a binomial indicator of whether the ith  building is green or not.   

wij is the spatial matrix representing inverse Euclidean distances between buildings i and j 
Zj is a binomial indicator of whether a building j which is in the same zip code as building i is green or not.

xki  is a vector of observed economic characteristics k of building i 
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i is the unobserved characteristics of building i  
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(ii)

[image: image4.wmf]Z

I

W

X

I

W

=

-

+

-

-

-

(

)

(

)

l

b

l

e

1

1



(iii)
Equation (ii) and (iii) represent the model in equation (i) in matrix notation where 
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 is the spatial lag  and 
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 Leontief inverse matrix is a spatial multiplier (Anselin, 2003)

We obtain estimates of the
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 vector and spatial autoregressive parameter by maximizing likelihood function in equation (iv) and take the value of 
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(iv)
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(v)
To validate the estimates we perform Wald and lagrange multiplier test. 

Results

Results from our model suggest that both economic factors and the neighborhood trends influence the green certification decision for a building. We find that buildings that are closer than half a mile significantly influence the green certification decision for a building. Among the economic factors improvement value is the most influential factor in green certification for a building. We have also found that some building attributes are also important in influencing buildings’ decisions, including types of commercial buildings and side of buildings.
Conclusions
Using commercial property data from NY, CA, AZ and CO, we have found that commercial buildings voluntarily chose to obtain green certificates because of two main factors: peer effects and economic return. If there are buildings within half a mile that are green certified, then a building is more likely also to get green certified. We have found that green certification is associated with higher market assessed value. Our conclusions have important implication for policy makers,  marketers and investors in real estate business: “green trend following” can be used to expedite the adoption of green products – in this case the green building certificates. 
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