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ABSTRACT  

Massachusetts's commitment to a 50% emissions reduction by 2030 and net-zero emissions 

by 2050 is reflected in the Green Communities Act of 2008, which requires the adoption of the 

Stretch Energy Code for every municipality that is designated as a Green Community. This 

appendix to the base building code adds more stringent energy-efficiency requirements, such as 

including the HERS Index rating system in every new residential construction. Despite their 

obvious environmental benefits, more stringent energy-efficiency building regulations can also 

lead to increased construction costs and negatively impact housing production and affordability. 

In this study, I investigate the tension in the housing supply resulting from the adoption of the 

Stretch Energy Code by analyzing municipalities' staggered designation as Green Communities to 

identify the causal mechanisms behind quantity and price effects in the residential real estate 

market. The results indicate that more energy-efficient properties command a positive sales price 

premium and that the Stretch Code adoption is associated with a decrease in the housing quantity 

and an increase in the average housing prices. 
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Introduction 

The scientific evidence is unequivocal: Climate change is no longer a distant threat but an 

ongoing disaster that continues to unleash deadly heat waves, intense droughts, floods, and 

devastating wildfires, putting lives and ecosystems in peril. In the race to adhere to the timeline 

put forward by the Paris Agreement to cut carbon emissions by 45% by 2030, decarbonizing the 

built environment will play a vital role in this complex and critical mission. In the United States, 

the building sector is responsible for 40% of the national energy demand and accounts for 40% of 

national CO2 emissions, according to the US Energy Information Administration (EIA). These 

levels represent the most significant energy and CO2 contributions of any sector. Furthermore, 

residential buildings account for 21% of US energy consumption, with over 60% attributed to 

space and water heating end-uses (Schwartz, E.K.; Krarti, M., 2022).  

Green buildings represent a concerted effort to mitigate the negative impact of the building 

sector on the environment while stimulating positive impacts throughout the building life cycle 

(Zhang et al., 2018). This drive toward more sustainable designs gained momentum in 1990 with 

the launch of the Building Research Establishment's Environmental Assessment Method 

(BREEAM), the first-ever green building rating system globally. Subsequently, in 2000, the US 

Green Building Council (USGBC) developed and introduced Leadership in Energy and 

Environmental Design (LEED) criteria to improve the environmental performance of new 

construction projects. The ability to market LEED-certified new buildings to tenants proved 

instrumental in engaging the US real estate market (Ervin, C., 2011).  

Since that first release, climate-related events have prompted an increase in climate change 

resilience efforts in the building sector, such as the creation of green building standards, 

certifications, and rating systems aimed at mitigating the impact of buildings on the natural 

environment through sustainable design. Developed nations have also made ambitious pledges to 

reduce carbon emissions and promote the adoption of energy-efficient technologies in the 

construction sector to make their engagement in buildings' decarbonization tangible. For instance, 

the United Kingdom was the first country to mandate Net Zero Energy Buildings (NZEBs) on a 

large scale, with the goal of producing zero-carbon homes by 20161. Similarly, starting in January 

 
1DEFRA, “UK Energy-efficiency Action Plan 2007”. 

https://www.wbdg.org/design-objectives/sustainable
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2021, the European Union Parliament has introduced a directive requiring all new buildings to be 

"nearly zero-energy" buildings. 

In the United States, municipalities and states are taking significant strides to promote 

energy-efficient technologies, especially in the building sector. The US Department of Energy 

(DOE) has set ambitious goals of achieving marketable zero-energy homes by 2020 and 

commercial zero-energy buildings by 20252. To support these objectives, California mandates that 

all new residences be net-zero by 2020 and all commercial buildings by 2030. Similarly, the 

Massachusetts Legislature enacted the Green Communities Act of 2008, which requires the state 

to update its building code every three years to align with the most recent version of the 

International Energy Conservation Code (IECC). This way, the Act ensures that new buildings are 

designed and constructed with energy efficiency in mind. In 2009, Massachusetts was the first 

state to adopt the Stretch Energy Code, an above-code appendix to the base building energy code 

that prioritizes energy performance over prescriptive requirements.  

Furthermore, the Act of 2008 allows cities and towns to apply for a "Green Community" 

designation, which entitles them to receive financial and technical support to reduce energy use 

and costs by implementing clean energy projects in municipal buildings, facilities, and schools. 

Once municipalities are designated as Green Communities, they must adopt the Stretch Energy 

Code, which mandates that all new residential buildings meet a targeted HERS Index Score, a 

nationally recognized system for assessing and calculating a home's energy performance. For 

example, homes under 3,000 sqft must achieve a HERS Index Score of 70 or less, while houses 

over 3,000 sqft must score 65 or less. Participation in the Green Communities Program has been 

increasing steadily, with over 90% of the diverse cities and towns in the Commonwealth earning 

designation status since the first two municipalities joined the program in July 2010.  

Regardless of the obvious environmental benefits of more stringent energy-efficiency 

building regulations, these can threaten housing supply and affordability. Developers face 

incentives and barriers when adopting greener building technology compared to traditional 

building codes and practices. While buildings with better energy performance can generate 

statistically significant price premiums in both transaction and rental markets (Miller et al., 2008; 

Hyland et al., 2013; Brounen & Kok, 2011; Chegut et al., 2014; Kahn & Kok, 2014; Walls et al., 

 
2 DOE, “Building technologies program, planned program activities for 2008–2012,” 2008. 
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2017), design fees, construction costs, and maintenance rates may be higher as well (Chegut et al., 

2019). Additionally, buildings with better energy performance may face longer construction 

duration and uncertain market demand (Deng and Wu, 2014).  

Considering the above-mentioned in conjunction with the fact that the housing shortage in 

Massachusetts is a critical and rapidly evolving crisis, with one in ten homeowners and one in four 

renters spending over half of their income on housing costs in 2021 (Boston Foundation, 2021), it 

becomes crucial to empirically quantify the effect of stringent energy-efficiency building codes on 

housing supply. In 2022, the National Association of Home Builders reported that almost 70% of 

US households could not afford a new home priced at the national median of $412,505 (NAHB 

2022). The problem is even more severe in Massachusetts, where housing production has been 

only about half of the level seen in the 1980s (Boston Foundation, 2021). Furthermore, the 

Massachusetts Taxpayers Foundation Report released in August 2022 revealed that the state had a 

net outmigration of 750,000 individuals over the past three decades, highlighting the urgent need 

for action to address the affordability crisis in the housing market. 

The purpose of this paper is twofold. On the one hand, it aims at investigating the 

magnitude of the green price premium in Massachusetts' residential housing market after 

municipalities become designated as Green Communities. And on the other, this study intends to 

explore the tension in the housing supply resulting from the adoption of the Stretch Energy Code, 

which is required after the Green Community designation. 

The quest for sustainability in the housing industry requires implementing effective 

strategies to optimize the energy efficiency of properties. However, despite their obvious 

environmental benefits, more stringent energy-efficiency building regulations can also lead to 

increased construction costs and negatively impact housing production and affordability. 

Therefore, by empirically quantifying both the quantity change (housing supply) and quality 

change (housing price) resulting from the adoption of the Stretch Energy Code by municipalities 

in the state, I believe this thesis project is one of the first efforts to provide insights into the critical 

question of how to pursue energy-efficiency in the building sector without harming housing 

affordability. 
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Background 

The Green Communities Program and the Stretch Energy Code 

The growing concern about climate change has led to a dramatic increase in public 

discourse about residential energy use in recent years. In this sense, state-wide building codes that 

set minimum efficiency standards for all new residential construction are one of the strategies that 

policymakers have used to improve the energy efficiency of residential homes. (Bruegge et al., 

2016). 

Massachusetts's commitment to meeting its ambitious greenhouse gas emissions goals, a 

50% reduction by 2030 and net-zero emissions by 2050, is enshrined in the Green Communities 

Act of 2008, which requires updating the building code every three years to reflect changes made 

to the International Energy Conservation Code (IECC). This mandate seeks to guarantee that new 

buildings are designed and constructed with energy efficiency in mind. In 2009, Massachusetts 

went a step further by becoming the first state to adopt an above-code appendix to their "base" 

building energy code, known as the "Stretch Code." This optional appendix to the base code adds 

more stringent energy-efficiency requirements and is designed to emphasize energy performance 

rather than prescriptive requirements for all new residential and many new commercial buildings, 

as well as for those residential renovations that would typically trigger building permits. 

Towns and cities' decision to adopt the Stretch Code appendix can be made by a vote of 

the appropriate elected officials, usually the town meeting for a town and the mayor and city 

council or aldermen for a city. Municipalities interested in adopting it are encouraged to hold a 

public hearing to gather input, increase awareness, and thus, ensure the adoption of the Stretch 

Code is a transparent and collaborative process that aligns with their constituents' needs and values. 

Concerning its implementation, in order to provide consistency among communities, once 

adopted, the Stretch Code can only go into effect on January 1st or July 1st, and there must be at 

least six months between adoption and when it becomes mandatory. For example, if Town A voted 

to adopt the Stretch Code in November 2010, it would become mandatory on July 1st, 2011. 

During the interim period, the Stretch Code would only be optional for builders3. 

In particular, the Stretch Code appendix allows developers to design buildings that surpass 

the energy-efficiency requirements of the base energy code by approximately 20%. Developers 

 
3 https://www.northfieldma.gov/sites/g/files/vyhlif991/f/uploads/qa_for_the_stretch_code.pdf 
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can select cost-effective and thoughtfully designed solutions to achieve their required energy 

reduction percentage. While the performance-based approach is mandatory for new residential 

construction, residential renovations, and most commercial buildings may opt for a "prescriptive" 

route that specifies minimum energy-efficiency requirements for different building materials and 

systems. These requirements result in an overall energy-efficiency improvement of 20% in both 

the commercial and residential sectors compared to the base code requirements. 

To comply with the residential Stretch Code, new residential homes, including multi-

family dwellings of three stories or less, builders must show that each unit meets or is below a 

maximum HERS index score. For new homes larger than 3,000 sqft, the required HERS score is 

65 or below, similar to Energy Star tier 2 requirements. For smaller houses under 3,000 sqft, 

however, the maximum allowed HERS score is 70. In addition, a duct leakage test is needed for 

homes with forced air heating and central air conditioning systems with ductwork running outside 

of the heated portion of a house. These tests help calculate how much energy is needed to heat and 

cool a home and help builders identify possible problems before a dwelling is completed when 

there is still time to fix them cost-effectively. Furthermore, duct testing using the Energy Star 

Thermal Bypass or Thermal Enclosure Checklist is also required. These inspections ensure that 

the home is well-air-sealed. In contrast, the HERS rating ensures that the house is designed to be 

well insulated with efficient heating, cooling, and lighting –all measures that save energy and 

reduce utility bills4. 

When it comes to implementing and enforcing the Stretch Code, the process is very similar 

to the existing building code. Residential buildings meeting the Stretch Code through a HERS 

rating and EPA Thermal Bypass or Thermal Enclosure Checklist require independent certification 

by a HERS rater. The rater will produce a report detailing the energy systems in the building and 

will provide a HERS Index score, together with proof of whether the home qualifies for any federal 

tax credits. Developers must submit the HERS report and a completed Energy Star Thermal 

Checklist to demonstrate compliance with the energy portions of the code. They must be submitted 

to the local building inspector, who will then conduct a plan and site review to guarantee the 

construction meets the requirements of the Stretch Code5. 

 
4 https://www.northfieldma.gov/sites/g/files/vyhlif991/f/uploads/qa_for_the_stretch_code.pdf 

5 Ibid. 
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Figure 1. Timeline for municipalities' adoption of the Stretch Energy Code 

 

RESNET-HERS Rating System 

The Residential Energy Services Network (RESNET) is a nonprofit membership 

corporation founded in April 1995 by the National Association of State Energy Officials and 

Energy Rated Homes of America with the primary mission to promote energy efficiency in homes 

by developing an international market for home energy rating systems and mortgages. Managed 

by its board of directors, RESNET has earned national recognition as a standards-setting body for 

building energy-efficiency rating and certification systems throughout the United States6.  

RESNET's most notable contribution to energy efficiency is the HERS Index, introduced 

in 20067. This system sets a national standard for inspecting and calculating a home's energy 

performance so that homeowners can compare different houses' efficiency more easily. The HERS 

Index score represents how much energy each rated home uses compared with a reference home 

 
6 https://www.resnet.us/about/us/ 
7 Ibid. 

Source: Own elaboration. 
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constructed according to 2006 energy-efficiency standards. The lower the score, the more energy-

efficient the home is. 

The US Department of Energy has determined that a typical resale home in America 

receives a HERS Index score of 130, while new homes built to the International Energy 

Conservation Code (IECC) standards score 100. Therefore, a house with a HERS Index score of 

70 is 30% more energy-efficient than the typical new home, while one scoring 130 is 30% less 

efficient than the standard new construction8. Conversely, a score of zero means that the house is 

a Net Zero Energy one –i.e., it uses no net purchased energy. Finally, a negative score means 

homes have achieved such energy efficiency that they generate more clean energy than they 

consume from the grid. This additional clean energy is returned to the system, with each negative 

point (-1, -2, -3) representing 1% of what a standard new home would use and instead put back 

into the grid9. 

To calculate a home's HERS Index score, a certified RESNET Home Energy Rater 

conducts an energy rating on the residence and compares its energy performance against that of a 

reference home to ensure that scores are always relative to house size, shape, and type. 

 

Housing prices and new construction 

Over the past years, many US cities have experienced a combination of increases in 

housing prices and a decrease in new construction (Glaeser & Ward, 2009). Towns and cities in 

Massachusetts are no exception. Figure 2 shows the total number of permits issued in 

Massachusetts from 2005 to 2021 for different house types. The total number of permits for units 

in 2-units and 3 to 4-unit' buildings have remained relatively stable for over a decade. However, 

the number of permits for single-family and large multi-family developments displays a higher 

degree of variation. The steep decline that began before the 2008 financial crisis reverted in the 

crisis aftermath, in particular for developments of more than five units. Moreover, since 2016 large 

multi-family buildings are the only type of property that exhibits a clear upward trend. 

 
8 https://www.hersindex.com/hers-index/what-is-the-hers-index/ 
9 https://www.bpcgreenbuilders.com/green-building/home-energy-rating-system-hers-

scores/#:~:text=A%20negative%20rating%20represents%20the,being%20returned%20to%20the%20grid. 
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Figure 3 plots the mean home transaction price per sqft vs. properties' mean size for 2010 

and 2020. While in 2010 the range of mean sizes appears to be more horizontally scattered, in 

2020, the mean size seems to be more concentrated around 2300 sqft. Concerning housing prices, 

the case for cities such as Cambridge, Provincetown, Somerville, or Brookline is remarkable 

because they have experienced an almost entirely vertical shift; for nearly the same mean size, 

they exhibit much higher average prices after a decade. For instance, in 2010, the average home 

size was slightly above 1,000 sqft, and the mean price per sqft was slightly less than USD 400. 

Ten years later, the mean size remained the same, but the average price per sqft had almost 

doubled.  

Local land-use regulations –including large minimum lot sizes, density restrictions, large 

minimum floor area requirements, minimum parking requirements, and aesthetic rules, among 

others– and more stringent building regulations decrease the housing supply, increasing the 

average level of housing prices. The decrease in the supply stems from the fact that stringent 

building codes can directly increase housing costs by raising construction standards in ways that 

increase the labor required or the cost of materials. In addition, code changes aimed at increasing 

energy efficiency can contribute to increased costs through administrative impediments if the 

Figure 2. Total permits in MA, 2005-2021 

Source: Own elaboration using the Building Permits Survey (US Census Bureau). 
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changes are associated with administrative delays, fees, or conflicts among administrative 

requirements.  

Therefore, this thesis intends to better understand the implications of more stringent 

building codes, such as the Stretch Energy Code, on housing supply dynamics. 

 

 

 

Figure 3. Mean housing prices per sqft vs mean size, 2010 and 2020 

Source: Own elaboration using the Building Permits Survey (US Census Bureau). 
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State of the Art 

Is there a higher willingness to pay for more energy-efficient homes? 

In the current debate on the climate crisis, buildings are gaining increased attention as 

vehicles for achieving energy efficiency, carbon abatement, and corporate social responsibility 

(Chegut et al., 2014). The growing body of literature on these topics is evidenced by the increased 

interest from academia in environmental sustainability and the building and real estate sectors. In 

particular, special attention has been paid to the association between energy-efficiency 

certifications and the financial performance of commercial and residential properties. Indeed, 

several recent empirical studies conducted in different contexts have found that more energy-

efficient and sustainable properties exhibit a positive and significant green price premium paid by 

consumers in both commercial and residential real estate markets. 

On the commercial side, it is estimated that energy represents 30% of operating expenses 

in a typical office building, and yet, it is also the single largest and most manageable cost in the 

provision of office space; therefore, the design and operation of real estate do play an essential role 

in energy conservation (Eichholtz et al., 2010). Awareness of this fact is growing and has led to 

an increasing emphasis on green rating systems to provide owners and occupants with a solid 

yardstick for measuring building energy efficiency and sustainability (Eichholtz et al., 2010). 

Environmental labels, such as LEED and Energy Star, are one of the most popular pricing 

mechanisms to provide information to consumers about the energy footprint of properties aimed 

at altering their consumption choices, suppliers' production outputs, and, as a result, the level of 

environmental impact (Fuerst & McAllister, 2011b).  

Quite a few studies have drawn upon the CoStar database of US properties to identify the 

effect of green certifications on commercial real estate sales and rental prices. For instance, Miller 

et al. (2008) is a pioneering study of green features in commercial buildings that use the US CoStar 

database to provide comparison data on Energy Star and LEED-certified buildings versus non-

certified office property. Their findings suggest that the average LEED impact on sales price per 

sqft is a positive 10% and that the effect of Energy Star certification on selling price is roughly 6% 

on the positive side. 

Eichholtz et al. (2010) report systematic evidence on the economic value of certification of 

green buildings. For each commercial building in the US that has a LEED or Energy Star 
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certification, they find comparable commercial properties to relate market rents or selling prices 

to a set of hedonic attributes. Their results suggest that an Energy Star certification will lead to a 

3% increase in rent and a 7% increase in effective rent per sqft. Regarding sales prices, the 

evidence indicates that certified buildings transact for 16% higher prices. Likewise, by using data 

on office properties from the National Council of Real Estate Investment Fiduciaries (NCREIF), 

Pivo and Fisher (2010) find that Energy Star properties were worth 8.5% more per sqft than other 

comparable properties, thus confirming the existence of a positive price premium for energy-

efficient buildings. 

A similar effort by Fuerst and McAllister (2011a) reported the effect of eco-labeling on 

rental prices, sales prices, and occupancy rates by analyzing LEED and Energy Star-certified 

buildings in the US. Through standard hedonic regression modeling, they find that LEED 

certification leads to rental premia of 5% while the Energy Star label yields a premium of 4%. 

Further, their findings suggest a substantial sales price premium of 26% and 25%, respectively, 

for Energy Star and LEED-rated office buildings. Likewise, Chegut et al. (2014) investigate the 

financial performance of London's BREEAM-certified commercial buildings within a dynamic 

supply and demand framework. They find that BREEAM certification commands a 19.7% 

premium in rental prices and a 14.7% for sales transactions relative to non-certified buildings in 

the same neighborhood. More importantly, they show that the green building supply has an 

economically significant impact on certified real estate and the general prices of commercial real 

estate, meaning that there is a gentrification effect.  

A slightly less established literature has examined the effect of energy ratings in the 

residential property market. Evidence of a positive association between home sales prices and 

energy-efficiency certifications has been found by, for instance, Brounen and Kok (2011). The 

authors are the first to provide empirical evidence on the market adoption and economic impact of 

energy performance certificates using a large-scale mandatory labeling program in the European 

Union. They study the Dutch housing market in particular since it was the first to adopt energy 

labels in the residential market in January 2008. Applying the Heckman two-step method, they 

find that green homes sell at a positive premium of 3.6% relative to comparable non-labeled 

homes. They also find evidence that ideology plays a role in the adoption of energy labels since 

adoption rates are higher among homeowners that voted for green political parties in the 2006 

national elections. 
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Bruegge et al. (2015) examine how energy efficiency and the Energy Star label are 

capitalized into housing prices by using transaction data from the housing market in Gainesville, 

Florida, to estimate buyers' willingness to pay for both new and used Energy Star homes. With 

their more robust model specification, they find that the Energy Star price premium is about 1.2%, 

a magnitude that, according to the authors, is consistent with the present value of expected energy 

savings in the first years of homeownership. Interestingly, they also find that the price premium 

associated with Energy Star homes disappears over time in the resale market and that the first sale 

premium disappears with newer vintages of Energy Star homes suggesting that the Energy Star 

label may be unable to tackle the asymmetric information problem of making energy-efficiency 

more prominent in the resale housing market (Bruegge et al., 2016). 

Following the above-mentioned, a study conducted by Zheng et al. (2012) examines the 

effect of promoting environmentally friendly features on the selling price of housing in Beijing, as 

formal rating systems in China have not been adopted yet. The authors created a Google Green 

Index that measures the search ranking of housing complexes based on their green characteristics 

between 2003 and 2008 to test the association between the initial asking price and the level of 

greenness of properties. The study reveals that the greenest building in the sample sells at a 

premium of 17.7% compared to the least sustainable one. 

In line with Brounen and Kok (2011), Chegut et al. (2016) studied the value of Energy 

Performance Certificates (EPC) in the Dutch affordable housing market between 2008 and 2013. 

The authors document that dwellings with high energy efficiency, with an EPC A label, sell at a 

positive premium of 5.6% compared to a similar non-labeled affordable house. Interestingly, they 

also find that homes with a high primary energy demand (those with EPC labels in categories C to 

G) sell at a discount of 1.5% compared to non-labeled homes. 

Aroul and Hansz (2012) investigate the price effects of green residential transaction prices 

in Frisco and McKinney, two similar cities in Texas. In particular, Frisco has implemented the 

country's first residential mandatory green building program, and even though McKinney has no 

green mandates, green properties have been voluntarily developed. The authors distinguish 

between price premiums in a mandatory green building context and contexts where green 

properties are developed by choice. Their findings suggest that green properties are transacted for 

3-4.5% more in the former, and in the latter, the price premium falls to 1%. 
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Hyland et al. (2013) analyze the effect of BER energy-efficiency certificates on properties 

sale and rental prices in the Republic of Ireland. Their results show that energy efficiency is 

capitalized in house prices. For instance, and consistent with Chegut et al. (2016), relative to 

obtaining a D energy rating, an A-rated property receives a price premium of 9.3%, while a B 

rating increases the price by 5.2%. On the other hand, if the property receives an F or G rating, its 

price decreases by 10.6% relative to D-rated properties. Regarding the rental market, A-rated 

dwellings have rental rates that are 1.8% higher than D-rated properties. Counterintuitively, the 

premium is even higher for B-rated properties at 3.9%. On the low end of the scale, properties with 

ratings from D to G experience price discounts in the 2-3% range. 

Likewise, Kahn and Kok (2014) use detailed data on a large sample of California single-

family homes from 2007 to 2012 to study whether there is a price premium for energy-efficient 

homes. They conduct a hedonic pricing analysis and find that homes certified by the USGBC, 

EPA, and a state-wide rating agency, Build It Green, transact for about 2-4% more. Moreover, 

they present evidence of spatial variation in the capitalization of the green label such that both 

environmental ideology and local climate conditions affect the price of certified homes across 

regions.  

Walls et al. (2017) analyze the effect of the Energy Star label and two local green 

certifications on sales prices of homes in three urban areas: Austin (Texas), Portland (Oregon), 

and the area of Durham-Raleigh-Chapel Hill (North Carolina). They study over 170,000 sales 

transactions for single-family homes from 2005 to 2011. Using matching techniques and a hedonic 

approach, they find that Energy Star certification is associated with higher home prices, about 2%, 

in the Portland and Durham-Raleigh-Chapel Hill markets. At the same time, there is no significant 

result for Austin. However, local green certifications appear to be more valuable than the Energy 

Star: in Austin, locally-certified homes sell at a premium of 7-8%, and in Portland, the premium 

is about 3%. The authors also conclude that Portland and Durham-Raleigh-Chapel Hill housing 

markets seem to capitalize accurately on the annual energy savings implied by the Energy Star 

label. 

In slight contradiction, Yoshida and Sugiura's (2015) study on Tokyo green condominiums 

exhibits mixed results. They find that transaction prices of new green condominiums are lower 

than that of their non-green counterparts. However, this trend is reversed after two or more years 
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of condominium construction due to the fact that depreciation rates are lower for green buildings, 

thus, making their transaction price higher than their comparable non-green properties.  

 

Do more energy-efficient homes have higher construction costs? 

The empirical literature presented so far seems to draw an almost unanimous conclusion 

about the positive association between green certifications and a property's value. Additionally, 

the majority of published works consistently document the demand-side effects of green 

construction and focus on the benefits to building owners, society at large, the environment, and, 

in particular, building users (Rehm & Ade, 2013; Chegut et al., 2019).  

However, a much smaller body of literature has thus far investigated the obstacles and 

barriers to building green such as higher construction costs and direct cost premiums rather than 

theoretical cost implications (Rehm & Ade, 2013). There is very limited rigorous empirical 

evidence quantifying the higher input costs (Dwaikat & Ali, 2016; Chegut et al., 2019), and, at 

least for now, the most enticing claims of green building cost-effectiveness are still inconclusive 

(Eichholtz et al., 2010; Circo, n.d.). In part, this is because performing a meaningful assessment 

of the green cost premium requires comparing conventional and green designs for the same 

building only (Kats, 2003), which is difficult to obtain. Existing research is still limited in scope 

and number, hampering the possibility of drawing more general conclusions regarding the cost 

premium of green construction (Chegut et al., 2019). 

Kats et al. (2003) conducted the most comprehensive analysis of LEED construction costs 

to date, completed during the early adoption of LEED design and construction standards. The study 

aimed to compare the costs of constructing green buildings to those of conventional designs by 

analyzing the costs of 33 green buildings throughout the United States. Their findings suggest that 

the average premium for green buildings was approximately 2%, or $3 to $5 per sqft, compared to 

conventional designs. In addition, achieving the highest certification level of Platinum commanded 

a cost premium of 6%. 

Matthiessen and Morris (2007) revisit the question of the cost of incorporating sustainable 

design features into projects expanding upon their earlier work "Costing Green: A Comprehensive 

Cost Database and Budget Methodology," released in 2004 and funded by Davis Langdon, a global 

construction consulting company. The authors analyzed 221 buildings, of which 83 were designed 

to meet some level of the USGBC's LEED certification. At the same time, the other 138 projects 



 

 19 

were buildings of similar program types that did not have a goal of sustainable design. According 

to the results of this study, numerous projects are obtaining certification by implementing the same 

cost-effective strategies, while more advanced or expensive alternatives are frequently 

disregarded. Therefore, the conclusion of this report is essentially the same as the one they reached 

in 2004: "there is no significant difference in average costs for green buildings as compared to 

non-green buildings" (Matthiessen and Morris, 2007). 

Rehm and Ade (2013) provide the first empirical analysis of detailed cost plan data in New 

Zeland to quantify the impact of green building practices on construction costs. Based on the 

comparison of 17 green buildings' actual cost data against modeled cost estimates, the authors find 

that, in particular, for 6 to 15 buildings and 4 Green Stars properties, there are differences between 

actual and modeled costs of around 8%. Thus, they conclude that more energy-efficient New 

Zealand buildings are not systematically more expensive than conventional buildings.  

Dwaikat and Ali (2016) conducted an extensive literature survey to aggregate the green 

cost premiums reported in scientific journals (peer-reviewed), books, conference papers, and trade 

publications. They review 17 published works, of which more than 70% are trade publications, 

reflecting the lack of academic research. The authors do not reach any conclusive answer since 

there is a significant gap in the quantified cost premium range: "More than 90% of the results 

reported in the investigated empirical studies fall within the range from −0.4% to 21%" (Dwaikat 

& Ali, 2016). 

Most recently, Chegut et al. (2019) provided the first systematic evidence on the cost and 

cost-effectiveness of investments to achieve green building certification. By assessing the marginal 

cost of construction for 336 commercial BREEAM-certified buildings relative to the non-certified 

counterparts, they find that the average difference in total costs between the two groups is 6.5.%. 

Interestingly, they identify that these higher costs stem from specific elements in construction 

costs. In particular, design fees are 32% higher for green projects while fitting and finishes costs 

are higher by 32% and 28%, respectively. Also, they report that the highest-rated green buildings 

are up to 31% more expensive to build and take, on average, 11% more time to complete than non-

certified ones. The authors conclude that there is a positive gap between the average green price 

premium found in the empirical literature and the average green cost premium, suggesting that the 

slow take-up of green building practices may be due to both a market barrier and a market failure. 
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How do green building regulations impact the housing supply? 

The construction and real estate development industry generally regards commercial green 

construction as costly, particularly when it pertains to renovating existing buildings (Rehm & Ade, 

2013; Chegut et al., 2019), and even if the green price premium is large enough compared to the 

additional green costs premium, it might still not be financially viable for developers to build 

energy-efficient properties. In part, this is due to the fact that the profitability of a project hinges 

not only on its total expenses but also on its construction timeline; more extended construction 

periods increase the burden of construction loans and reduce the return on the developer's equity 

investment (Circo, 2008; Chegut et al., 2019). Moreover, theoretically-calculated financial 

benefits of commercial green buildings may not entirely equal the actual economic benefits that a 

specific project owner receives, especially if the owner is unable to fully capture the present value 

of calculated savings over the life-cycle or places a lower value on the estimated productivity and 

health benefits associated with green buildings (Circo, 2008). In addition, the extent to which 

calculations to evaluate the magnitude of the construction cost premium associated with green 

buildings are reliable depends on the accuracy of key assumptions and the context-specific nature 

of the project.  

Even if there were significant and positive returns for green investors in the commercial 

real estate sector, such findings could not necessarily be extended to the green residential industry. 

In this line, Deng and Wu (2014) argue that the housing market's inefficiencies can impede the 

future expected benefits of green building techniques from being immediately and thoroughly 

reflected in properties' transaction prices. This mismatch between the occurrence of costs and 

realization of benefits is evidenced in Singapore's Green Mark case, where the authors find that, 

due to this discrepancy, even financially feasible green building investments (i.e., where the green 

price premium is large enough to offset the additional green costs) may not be pursued by 

developers in the residential green sector. 

Moreover, the residential sector presents an additional challenge for developers as they 

may only receive a portion of the benefits associated with energy-efficient investments while 

paying all the construction costs if the green price premium is not fully revealed in the market until 

after the units are sold to households (Deng & Wu, 2014). Likewise, previous studies have 

documented the impact of the discrepancy between costs and benefits in the residential sector. For 

instance, Zheng and Kahn (2008) provide empirical evidence suggesting that newly-built home 
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units in Beijing, China, have incorporated the value of access to urban amenities into their prices, 

whereas residential land parcels have not. 

Consequently, if, as discussed above, any misalignment, market barriers, or market failures 

exist in the green residential sector, it could discourage further development of more energy-

efficient dwellings (Deng & Wu, 2014; Chegut et al., 2019). Indeed, the slow progress in the 

transition to cleaner technologies made by the construction industry seems to corroborate the idea 

that the current mismatch between long-term and short-term incentives is preventing developers 

from making investments that otherwise would be economically rational (Chegut et al., 2019). In 

the US, the homebuilding sector has a relatively low cost of entry. It is not dominated by a few 

large players, as evidenced by the economic censuses that report over 100,000 single-family 

construction companies, with the majority making less than $10 million per year (Gyourko & 

Molloy, 2015). However, if cities and municipalities were to impose more stringent building 

regulations that require all new constructions to be energy-efficient, developers facing any of the 

obstacles mentioned above may decide to exit the residential market. In turn, this could result in a 

shortage of housing supply and a consequent increase in home prices, harming even further 

housing affordability. Therefore, it is essential to provide empirical evidence on the quantity and 

price effects resulting from more stringent regulations on building practices.  
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Conceptual Framework 

The theoretical considerations are based on the assumption that a comprehensive 

framework that accounts for all the factors and variables involved is needed to understand the 

effects of more stringent energy-efficiency regulations on housing supply. Thus, I consider it a 

better starting point to look for the determinants that drive municipalities to apply for the Green 

Community designation to uncover the driving forces that make cities join this program earlier 

than others. Secondly, I examine the marginal price effect of a single hedonic characteristic (HERS 

certification) to see if there is a higher willingness to pay for more energy-efficient homes. Finally, 

I analyze the overall market outcomes within a partial equilibrium framework under more stringent 

green building regulations. 

 

What drives municipalities to apply to the Green Community Program? 

Survival analysis examines and models the time it takes for events to occur. The typical 

event is death, from which the name "survival analysis" and much of its terminology derives, but 

its scope of application is much broader. Survival analysis focuses on the distribution of survival 

times and examines the relationship between survival and one or more predictors. In particular, 

the Cox proportional hazards model is a frequently used approach that allows us to study the 

association between variables and survival rate. It is instrumental in modeling state policy adoption 

(Knill & Tosun, 2009). One of its key advantages is that, as opposed to parametric models, it 

merely specifies a functional form for the influence of covariates and avoids the need to 

parameterize the baseline hazard function, making it much more attractive than the standard logit-

probit approach (Jones & Branton, 2005; Knill & Tosun, 2009). Therefore, since this study focuses 

on understanding the magnitude and direction effects of key covariates included in the model, the 

Cox model represents a highly preferable estimation technique. 

Under the Cox model, the hazard rate is given by: 

ℎ𝑖(𝑡) =  ℎ0(𝑡)(𝛽′𝑥) 

Where ℎ𝑖(𝑡) is the expected hazard at time 𝑡 for 𝑖, ℎ0(𝑡) is the baseline hazard function 

when all predictors, 𝑥, are equal to zero, and 𝛽′ is a vector of regression parameters. Although the 

baseline hazard rate is not directly estimated from the data, the covariate parameters are calculated 
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through a partial likelihood approach (Cox 1972). Thus, it is possible to test how theoretically 

significant covariates affect the chances that, for instance, a state adopts a particular policy without 

making assumptions about the shape of the baseline hazard rate (Jones & Branton, 2005). The 

quantities 𝑒𝛽𝑖 are called hazard ratios. A value of 𝛽𝑖 greater than zero, or equivalently a hazard 

ratio greater than one, indicates that as the value of the 𝑖𝑡ℎ covariate increases, the event hazard 

increases, and thus the length of survival decreases. In other words, a hazard ratio above one 

indicates a covariate is positively associated with the event probability and thus negatively 

associated with the length of survival. Therefore, I will use the Cox proportional hazards model to 

investigate the main factors influencing municipalities' decision to apply for the Green Community 

designation. 

 

Willingness to pay for more energy-efficient homes 

Green buildings differ from traditional ones because they require different technological 

and human capital resources. Therefore, the supply of green buildings is most likely to be driven 

by construction costs, other certified buildings' price signals, the prices and availability of raw 

materials and human capital necessary to construct them, advances in green technology, and 

government policies mandating energy-efficiency (Kok et al., 2011).  

Assuming that green price premiums may reflect increased construction or renovation 

costs, then housing prices may experience increments after Massachusetts's municipalities are 

designated as Green Communities and, therefore, required to adopt the Stretch Energy Code. After 

its adoption, developers must incorporate the HERS rating system in every new residential 

construction and implement certain building practices to guarantee that they achieve the targeted 

HERS score according to the house type and size. 

This first part of the analysis is adopted from Fuerst and McAllister's (2011) analytical 

framework. As the authors argue, the hedonic price function is based on the assumption that any 

good or service consists of a variety of utility-bearing characteristics (𝑧1, 𝑧2 , … , 𝑧𝑛), which, in the 

context of residential property transaction prices, can be thought of as structural and locational 

variables. Thus, "the empirically determined hedonic prices are indicative of an implicit market so 

that demand and supply functions can be derived for both short-run and long-run competitive 

equilibria" (Fuerst & McAllister, 2011a).  
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Fuerst and McAllister (2011) show that certified and non-certified properties may not be 

close substitutes in the marketplace but, if we assume that they are variations of a specific attribute 

𝑖 which represents the green certification then, the following function shows consumers' implicit 

willingness to pay for a given vector of housing attributes 𝒛 at a given utility and budget level: 

𝜃𝒛𝑖
=  

𝑈𝒛𝑖

𝑈𝑥
⁄  > 0,  

 𝜃𝑢 = −1
𝑈𝑥

⁄  𝑎𝑛𝑑,  

𝜃𝑦 = 1     

Where 𝜃𝒛𝑖
 is the bid or value function of a consumer, 𝑈𝒛𝑖

 is the utility of certification in the 

presence of all other housing attributes, 𝑈𝑥 is the utility of all the other goods consumed, and 𝑦 is 

the budget restriction. On the producers' side, the authors show that the supply function φ is 

determined by 𝑧𝑖, a profit-maximizing condition π and a shift parameter β that reflects the cost 

minimization of factor prices and production function parameters. Figure 4 below shows Fuerst 

and McAllister's theoretical analysis of the implicit equilibrium prices for the characteristic 𝑧𝑖 

representing green certifications. The marginal price of green labels is shown by 𝑝𝑖(𝑧) where the 

optimal level of 𝑧𝑖 is defined as the intersection of the marginal value to the consumer and the 

marginal cost to the producer, demonstrating how higher levels of green certifications are 

associated with higher marginal prices. 
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Drawing upon existing literature and the previous theoretical considerations regarding 

green price premiums, I anticipate that newly constructed homes, i.e., those built after the Stretch 

Code adoption, will exhibit positive price premiums. Therefore, my first hypothesis is as follows: 

Hypothesis 1. All else equal, homebuyers will exhibit a higher willingness to pay for more 

energy-efficient homes in those communities that have adopted the Stretch Code. 

 

The impact of green building regulations on the housing supply 

Then I proceed to analyze the effects of regulation on the housing market. Building codes 

do not directly restrict the housing quantity that can be built on any given amount of land. Still, 

they do impose other restrictions, such as the types of materials, construction methods, and 

inclusion of green certifications, among others, that tend to increase the cost of construction both 

directly through the fees and time costs and indirectly by requiring construction methods and 

adding uncertainty about project approval (Gyourko & Molloy, 2015). In this sense, the simplest 

Figure 4. Marginal hedonic prices of eco-certification resulting from equilibrium reservation prices. 

Source: This Figure is adopted from Fuerst and McAllister (2011). It shows derivatives of a consumer’s bid 

function 𝜃𝑧𝑖
 representing demand reservation prices for buildings with various levels of eco-certification and 

the producer’s function 𝜑𝑧𝑖
 representing reservation supply prices of an increment in the level of eco-

certification 𝑧𝑖.The resulting dashed line 𝑝𝑖(𝑧) is then the marginal price of incremental levels of eco-

certification 𝑧𝑖 where reservation demand prices and reservation supply prices intersect. 
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models predict that regulation will reduce the elasticity of housing supply, resulting in higher house 

prices and rents and a decrease in the quantity of housing (Fuerst & McAllister, 2011a; Gyourko 

& Molloy, 2015).  

Figure 5 below displays the market expected response to the adoption of the Stretch Energy 

Code in any given municipality. The housing supply is given by S, D represents the housing 

demand, and P is the equilibrium price. Assuming that the supply will not change by itself unless 

there is a change in demand, starting from the initial equilibrium point, any exogenous demand 

shock, such as population increase or inflow, will shift the demand curve upwards from D to D'. 

Then, after municipalities are designated as Green Communities and, therefore, required to comply 

with the Stretch Energy Code, the supply will shift downwardly from S to S'.  In addition, the 

slope of S' will become steeper since the elasticity of the supply will decrease due to the Stretch 

Code adoption. The rationale behind this change is that, most likely, after the Stretch Code 

adoption, developers will face an increase in construction costs since they need to pay for the 

HERS rating, and they will have to transition to more sustainable building practices to achieve the 

targeted HERS score, which will probably also increase their costs.  

Thus, in the short run, the increase in demand coupled with a lower and more inelastic 

supply curve will result in less housing (from Q to Q') and higher average housing prices (from P 

to P') for all homes (new and existing). 
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Source: Own elaboration. 

 

Despite the apparent benefits of green regulations, they can also lead to higher prices and 

reduced housing stock (Brueckner, 2009; Gyourko and Molloy, 2015). In this sense, the Stretch 

Energy Code may exacerbate idiosyncratic uncertainty in the housing market, leading to a decrease 

in new home supply as developers face more uncertainty related to the future expected benefits 

and the processes required to transition to energy-efficient building practices (Ball, 2011). 

Additionally, the new building code may increase construction costs by placing restrictions on 

methods and materials used in construction, creating further friction within developers' business 

practices and potentially contributing to a decrease in supply. After taking into account all these 

elements, my second hypothesis is as follows: 

Hypothesis 2. All else equal, after the Stretch Code adoption, the quantity of new 

construction will decrease, and the average housing price of all homes will increase. At the same 

time, the magnitudes will depend on the supply and demand elasticities of new homes in specific 

municipalities. 

Furthermore, local residents' preferences may influence the demand for energy-efficient 

homes. Individuals who value environmental sustainability, such as those with higher educational 

levels or political preference for the Democratic Party, may be more inclined to live in or move 

Figure 5. Model for the housing market dynamics after the Stretch Code adoption 
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into greener homes and be willing to pay a premium for them. Previous studies have offered several 

potential explanations for why homeowners' perceptions of climate change can influence the 

equilibrium prices of climate-prone properties. For instance, Bernstein et al. (2019) provide one 

such explanation when they find that sophisticated buyers were more sensitive to sea-level rise 

exposure discounts than those less concerned about climate change. Thus, I suggest that residents' 

characteristics could influence developers' construction decisions. Municipalities with a higher 

proportion of highly educated citizens and a more significant percentage of Democrats voters may 

experience an increase in new construction. Therefore, I propose the following third hypothesis: 

Hypothesis 3. After adopting the Stretch Code, all else equal, those municipalities with a 

larger proportion of higher educated citizens and a more significant Democrat vote share will see 

more new development activities.  
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Data 

Data sources 

To empirically address my three hypotheses, my analysis will draw upon five datasets: data 

on construction permits for new privately-owned housing units, data on housing transaction 

records, demographic information and political preference for towns and cities within 

Massachusetts, and data on the HERS Index score for a subsample of homes. 

First, I draw data from the Building Permits Survey (BPS), conducted by the US Census 

Bureau, which collects data on new privately-owned authorizations for housing units. The survey 

encompasses all permit-issuing places or jurisdictions that issue building or zoning permits. 

Slightly less than half of permit-issuing sites are surveyed monthly, while the remaining are 

surveyed annually. In addition, it includes information about the type and number of buildings and 

housing units and the permit valuation, which is the estimated value of the residential structure as 

stated on its building permit. The whole BPS database has 5,967 observations for 351 MA 

municipalities over the 2005 to 2021 period. 

Second, I obtained data from Warren Group, a real estate company that collects data on 

real estate transactions and property characteristics. This dataset covers property transactions in 

Massachusetts from 2010 to 2022. It provides information on the price at which each property was 

sold and detailed attributes like size, number of bedrooms, number of bathrooms, and property 

age, among others. I had an initial number of 13,993,161 observations. Then I proceeded to 

eliminate those that were not arm-length transactions, had a property use other than residential, 

were outliers in terms of transaction price and property size, or did not have census tract 

information. This procedure resulted in a dataset of 1,970,384 properties.  

Third, I employed the American Community Survey (ACS) 5-year estimates from the 

Census Bureau to enrich the analysis by including demographic characteristics of towns and cities 

such as population, income level, educational attainment, unemployment rate, and home 

ownership. This dataset has a total of 4,563 observations over the period from 2009 to 2021 and 

provides a comprehensive view of the 351 MA municipalities.  

Fourth, I collected data on the 2008, 2012, 2016, and 2020 presidential election results. By 

doing so, I aim to investigate if political ideology influences buyers' willingness to pay for more 

energy-efficient homes in any given town or municipality. Including this information allows to 
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draw more accurate conclusions about the factors that influence consumers' preferences and 

behavior toward energy-efficient housing. 

Fifth, I obtained a data set with the HERS Index score for more than 20,000 homes in 

Massachusetts. However, I could not merge this dataset with all the others due to inaccuracies in 

how properties' addresses were imputed. Yet, I used this information to better understand how the 

average HERS Index score and some energy consumption measures changed after the Stretch Code 

adoption.  

Figure 6 below shows how all the above-mentioned datasets were combined. First, the 

Warren Group data is used to estimate the green price premium of more energy-efficient homes 

after the adoption of the Stretch Energy Code. Then the BPS, ACS, and Presidential Election 

datasets were combined in a resulting dataset of 5,967 observations used to examine the housing 

market and dynamics and energy-efficient construction practices' role in shaping them. 

 

 

Figure 6. Datasets used for analysis 

Source: Own elaboration. 
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Descriptive statistics 

Figure 7 below shows distribution plots for demographic variables at the municipality level 

for each Stretch Code adoption year using ACS 5-year estimates. These variables are Democrat's 

voting share, total population, housing stock, and the proportion of highly educated citizens. Early 

adopters of the Stretch Code are municipalities that feature higher levels of educational attainment 

and a more significant percentage of Democrat party supporters. 

 

 

 

Concerning the issue of home energy performance, Figure 8 below shows the trend on the 

average HERS Index score across all MA municipalities before and after they are designated as a 

Green Community and, therefore, commanded to adopt the Stretch Energy Code. Given that lower 

scores in the HERS Index indicate higher energy-efficiency levels, the downward trend observed 

suggests that homes are built with higher energy-efficiency standards after adopting the Stretch 

Energy Code. 

Figure 7. Distribution plots of key demographic variables 

Source: Own elaboration using ACS 5-year estimates (US Census Bureau). 
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To more systematically address the trend in housing production after a municipality adopts 

the Stretch Code, I assess the evolution of the number of housing permits before and after its 

adoption using the Building Permit Survey. Figure 9 shows that housing production slightly 

decreases immediately after the Stretch Code takes effect, but after one year of its adoption, the 

trend is reverted. 

Figure 8. Average HERS Index score before and after the Stretch Code adoption 

Source: Own elaboration using RESNET-HERS data. 
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In addition, Table 1 provides information on the total sample and the sub-samples of homes 

built before and after each municipality's Stretch Code adoption year, obtained from the Warren 

Group data. The first column shows that the average home in the sample sells for USD 331 per 

sqft, with an average size of approximately 2238 sqft divided over six rooms. Less than half of the 

properties in the sample have a parking spot. The remaining columns of Table 1 provide dwelling 

characteristics across homes built before their municipality adopted the Stretch Code and those 

homes constructed after it. 

 The most significant differences between the two groups in the second and third columns 

occur with regard to price and size. The average home built after the Stretch Code adoption has 

380 sqft more and sells for USD 72 per sqft more than the average home built before its adoption. 

Comparing the other variables across the two groups shows no substantial differences when 

looking at the proportion of properties with a parking spot, the number of floors, fireplaces, or 

rooms. 

 

Figure 9. Total number of new building permits before and after the Stretch Code adoption 

Source: Own elaboration using the Building Permits Survey (US Census Bureau). 
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Table 1. Housing attributes descriptive statistics  

 

Finally, Table 2 below shows the mean values of the main variables of interest for the total 

sample and the sub-samples of municipalities that have adopted the Stretch Code and those that 

have not yet. This information was obtained using ACS and Building Permits datasets. The third 

and fifth columns show that municipalities that have adopted the Stretch Energy Code almost 

double the number of building permits. In particular, when considering the type of property, this 

difference is especially significant in the case of multi-family homes. Other substantial differences 

are given by the share of highly educated residents and the number of housing units built after 

2010. 
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Table 2. Municipalities descriptive statistics 
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Empirical Strategy 

To investigate the tension in the housing supply resulting from more stringent energy-

efficiency regulations, I propose first examining the main factors that drive municipalities to join 

the Green Communities Program using survival analysis techniques. Then, I will address the 

question of whether there is a higher willingness to pay for more energy-efficient homes through 

a standard hedonic model. And finally, I will analyze the staggered municipalities' designation as 

Green Communities to identify the causal mechanisms behind quantity and price effects in the 

residential real estate market.  

 

What drives municipalities to apply to the Green Community Program?: Survival analysis 

As mentioned in the theoretical considerations, to estimate the likelihood that a 

municipality joins the Green Community Program between time 𝑡 and ∆𝑡, given that at time 𝑡 it 

has not joined yet, I will estimate a Cox proportional hazards model of the following form: 

ℎ𝑚(𝑡) =  ℎ0(𝑡)exp(𝐷𝑖𝐷𝑡 + 𝛽1𝐻𝑜𝑢𝑠𝑖𝑛𝑔𝑆𝑡𝑜𝑐𝑘𝑚 + 𝛽2𝑃𝑜𝑝𝑚 + 𝛽3𝐻𝑖𝑔ℎ𝐸𝑑𝑢𝑐𝑚 +

       𝛽4𝐼𝑛𝑐𝑜𝑚𝑒𝑚 +  𝛽5𝐷𝑒𝑚𝑜𝑐𝑟𝑎𝑡𝑚                                                                                              (1) 

Where,  𝐷𝑖𝐷𝑡  takes the value of 1 for municipalities that have adopted the Stretch Energy 

Code after the year of adoption, 𝐻𝑜𝑢𝑠𝑖𝑛𝑔𝑆𝑡𝑜𝑐𝑘𝑚 refers to the logarithm of the housing stock in 

municipality 𝑚; 𝑃𝑜𝑝𝑚 to the logarithm of the population level; 𝐻𝑖𝑔ℎ𝐸𝑑𝑢𝑐𝑚 to the share of highly 

educated residents; 𝐼𝑛𝑐𝑜𝑚𝑒𝑚 is the logarithm of the median income level in municipality 𝑚; and, 

𝐷𝑒𝑚𝑜𝑐𝑟𝑎𝑡𝑚 refers to the Democrat's voting share in municipality 𝑚. 

 

Willingness to pay for HERS-rated residential homes 

In his seminal paper, Rosen (1974) describes how implicit (i.e., hedonic) prices can be 

ascribed to non-market goods based on observed transactions in related markets (Bruegge et al., 

2016). Given that the Green Community designation mandates the adoption of the Stretch Energy 

Code, every new construction after the code adoption must comply with the requirement of rating 

the property with the RESNET HERS Index. Therefore, I assume that after the Stretch Code 

adoption, every new house is a HERS-rated property. Thus, to estimate the higher energy-
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efficiency sale price premium for residential homes that incorporate the HERS Index rating 

system, the hedonic model, as specified in Eq. (2), will be used. The HERS Index label is not 

directly sold or bought in the market, so its value cannot be observed as the equilibrium of supply 

and demand forces. Instead, it is always bought and sold in conjunction with an entire bundle of 

other housing characteristics, so the label's value can be determined using a hedonic model. This 

model assumes that each feature of a house (such as the HERS label, the size, the location, etc.) 

contributes to the market value of the entire home. The value of any particular feature, such as the 

HERS certification, can be implicitly identified by comparing houses that are similar except for 

the HERS label so that the average difference in market value for comparable homes with the 

HERS label and those without is the implied market value of the label (Bruegge et al., 2016). 

Therefore, I analyze the relationship between energy efficiency and the transaction prices 

of HERS homes by employing a standard hedonic pricing model. To guarantee comparability, I 

restrict the sample to houses built no more than five years before the year the municipality adopted 

the Stretch Energy Code. Thus, the basic linear regression model takes the following form: 

log(𝑃𝑖𝑚𝑡) = 𝛼 +  𝛽1𝑆𝑡𝑟𝑒𝑡𝑐ℎ𝑖 +  𝛽2𝑋𝑖𝑚𝑡 + 𝛾𝐴𝑔𝑒𝑖 + 𝜃𝐿𝑜𝑐𝑎𝑡𝑖𝑜𝑛𝑚 + 𝜑𝑌𝑒𝑎𝑟𝑀𝑜𝑛𝑡ℎ𝑡 + 𝜀𝑖𝑚𝑡   (2)     

The dependent variable is the logarithm of the transaction price of a house 𝑖 in year 𝑡 in 

municipality 𝑚. The primary explanatory variable of interest is 𝑆𝑡𝑟𝑒𝑡𝑐ℎ𝑖, which takes the value of 

1 for homes that are assumed to be HERS-rated properties and 0 otherwise. In line with the 

literature on the price premium of green buildings, a positive estimate of 𝛽1 would be consistent 

with the idea that homeowners are willing to pay a higher price for a HERS-certified and, thus, 

more energy-efficient home. Further, I control for a rich set of housing attributes, including size, 

number of rooms, and parking space availability. 

To obtain asymptotically consistent estimates from Eq. (2), a critical assumption that needs 

to be made is that the error term 𝜀𝑖𝑚𝑡 must be uncorrelated with the covariates, implying that all 

factors that systematically affect equilibrium home prices are included in the regression (Bruegge 

et al., 2016). Therefore, to mitigate potential omitted variable bias, I allow individual effects to 

vary by time and neighborhood by including neighborhood and year-by-month time fixed effects. 

I also control for building age to disentangle the price effect of "being new" and "being green." 

In this model specification, we cannot entirely rule out the possibility that unobserved 

quality differences between HERS homes and non-HERS homes determine the observed 
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differences in transaction prices. For instance, HERS homes might be coupled with other housing 

characteristics such as nicer kitchens or bathrooms. Nevertheless, by controlling for housing 

characteristics on the building level, I aim to reduce this possibility as much as possible. 

 

Stretch Energy Code impact on the housing supply 

The effects of land use restrictions on housing prices have been explored extensively. At 

the same time, relatively few studies have attempted to estimate how land use regulations suppress 

new residential development (Jackson, 2016). To assess the housing quantity and price effects 

resulting from the Stretch Energy Code adoption, I exploit the code's staggered adoption and 

estimate a fixed effect model to compare the changes in residential development in cities that have 

adopted the Stretch Energy Code to the changes in growth in towns that did not. The model for the 

quantity effect takes the following form: 

𝑁𝑒𝑤𝐵𝑢𝑖𝑙𝑡𝑚𝑡 =  𝛾 + 𝜇1𝑆𝑡𝑟𝑒𝑡𝑐ℎ𝑚 + 𝜇2𝐷𝑖𝐷𝑚𝑡 + 𝑃𝑜𝑝𝐶ℎ𝑎𝑛𝑔𝑒𝑚 + 𝜇4𝑋𝑚𝑡 + 𝜑𝑌𝑒𝑎𝑟𝑡 +  𝜀          (3) 

The dependent variable, 𝑁𝑒𝑤𝐵𝑢𝑖𝑙𝑡𝑚𝑡
𝑗

 is the aggregate quantity of newly built houses in 

municipality 𝑚 in year 𝑡, reflecting the supply of new homes. 𝑆𝑡𝑟𝑒𝑡𝑐ℎ𝑚, indicates the Stretch 

Code adoption and takes the value of 1 if municipality 𝑚 has adopted Stretch Code and 0 

otherwise. 𝐷𝑖𝐷𝑚𝑡   is the primary variable of interest that takes the value of 1 if the outcome was 

observed in the treatment group (𝑆𝑡𝑟𝑒𝑡𝑐ℎ𝑚=1) and after the adoption year, and 0 otherwise. I also 

include 𝑃𝑜𝑝𝐶ℎ𝑎𝑛𝑔𝑒𝑚, which is a time-invariant measure of population change between 1980 and 

2010 and local residents' factors, 𝑋𝑚𝑡, such as the municipality's housing stock, educational 

attainment, poverty, and unemployment rates. In order to avoid reverse causality, all explanatory 

variables take the lagged value of the previous year. Finally, fixed effects are included to control 

for yearly market trends and unobservable attributes. I refrain from including city-fixed effects 

following Duranton and Puga (2014). The main reason is that as the decision to adopt the Stretch 

Code or not is highly correlated with the municipality-level factors, the correlation between 

changes in building code stringency and housing supply residual (the error term) in the above 

model will be much stronger than the correlation between the level of building code stringency 

and the error term. In other words, fixed-effect estimations would lead to a larger bias (Duranton 

and Puga, 2014). 
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The key parameter 𝜇2 represents how much the average outcome of the Stretch adopters' 

group has changed after the adoption, compared to what would have happened to the same group 

had the code not been adopted. Based on my hypotheses, I expect a negative value of the 

coefficient 𝜇2 indicating that the quantity of new residential building permits decreases after the 

Stretch Code adoption in those municipalities that have adopted it and, therefore, mandated green 

residential building constructions.  

Finally, turning to the relationship between the Stretch Energy Code adoption and the sales 

prices, Eq. (4) estimates the same model as Eq. (3) but with the logarithm of the average transaction 

price as the dependent variable. The model is as follows: 

𝑃𝑟𝑖𝑐𝑒𝑚𝑡 =  𝛾 + 𝜇1𝑆𝑡𝑟𝑒𝑡𝑐ℎ𝑚 + 𝜇2𝐷𝑖𝐷𝑚𝑡 + 𝑃𝑜𝑝𝐶ℎ𝑎𝑛𝑔𝑒𝑚 + 𝜇4𝑋𝑚𝑡 + 𝜑𝑌𝑒𝑎𝑟𝑡 +  𝜀                (4) 

According to my hypothesis, I expect a positive value for the coefficient 𝜇2 indicating that 

the average housing price will increase after the Stretch Code adoption due to the decrease in 

housing supply that follows the more stringent building regulation implementation. Again, as 

mentioned above, I refrain from including city-fixed effects following Duranton and Puga (2014). 
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Results  

First, the findings concerning the main factors that drive municipalities to apply for the 

Green Community designation are presented. Then, I assess the magnitude of the willingness to 

pay for more energy-efficient homes, and, finally, I turn to the effects of the Green Community 

designation coupled with the mandatory adoption of the Stretch Energy Code on the housing 

supply dynamics.   

 

Primary factors driving municipalities to apply to the Green Community Program 

Table 3 shows the Cox proportional hazards model (Eq. 1) estimates of the difference in 

time to application to the Green Community Program across municipalities which are part of the 

program and those that are not. Columns 1 to 4 display different models' specifications, varying 

depending on which covariates are included. The great majority of coefficients across models' 

specifications are not statistically significant except for 𝐻𝑖𝑔ℎ 𝐸𝑑𝑢𝑐, which shows a positive, 

higher than one, and statistically significant coefficient every time this variable is included. The 

fact that this coefficient is bigger than one means that the share of high educated residents is 

positively associated with the probability of applying to the Green Communities Program and thus 

negatively associated with the length of survival. For instance, the coefficient in Column 1 implies 

that a one-unit increase in the share of 𝐻𝑖𝑔ℎ 𝐸𝑑𝑢𝑐 is associated with an approximate 𝑒1.558 times 

higher hazard (risk) of adoption. 

Similarly, Column 4 shows a model specification with four statistically significant 

coefficients. For instance, holding the other covariates constant, a one-unit increase in the 

population is associated with an approximate 𝑒0.555 times higher hazard (risk) of adoption. 

Additionally, in Column 3, it is shown that an increase of 100 pp increase in the Democrat's voting 

share increases the hazard by a factor of  𝑒1.243, which means that a 1 pp increase in this vote share 

is associated with a 0.01 ∗ 𝑒1.243 times higher risk of adoption. 
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Table 3. Regression results for the Cox proportional hazards model 

 

Figure 10 shows the estimated survival functions for specific covariates while the others 

are fixed at their average values. The horizontal axis indicates the years it would take any given 

municipality to adopt the Stretch Energy Code since 2009, while the vertical axis shows the 

survival probability, i.e., one minus the probability of the Stretch Code adoption. For instance, the 

first plot displays the estimated survival functions for municipalities with high education 

attainment levels (a given municipality's share of highly educated residents is bigger than the mean 

share across all municipalities) and those with lower levels. 

In sum, higher education-level municipalities are more likely to adopt the Stretch Energy 

Code. Similarly, municipalities with more extensive housing stock and larger Democrats voting 

share are also more likely to adopt the Stretch Code earlier. However, these coefficients are not 

statistically significant. 
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Figure 10. Kaplan-Maier survival estimates 

Source: Own elaboration using ACS 5-year estimates data (US Census Bureau). 

 

Willingness to pay for HERS-rated residential homes 

To begin analyzing the issue of whether there is a higher willingness to pay for more 

energy-efficient properties, I propose empirically assessing if homes built after the Stretch Code 

adoption are performing better in terms of energy efficiency. Using the RESNET-HERS Index 

dataset, I estimate two regressions with the Hers Index score and the annual gas consumption as 

dependent variables on the difference in years between the HERS rating date and the Stretch Code 

adoption date across municipalities. Figures 11 and 12 plot the regression coefficients of both 

regressions. Indeed, both graphs indicate that after the Stretch Code adoption, homes exhibit lower 

HERS scores (i.e., higher energy efficiency) and lower gas consumption levels. 
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Figure 11. Effect of Stretch Code adoption on the HERS Index score 

Source: Own elaboration using RESNET-HERS data. 

 

Figure 12. Effect of Stretch Code adoption on annual gas consumption in therms 

Source: Own elaboration using RESNET-HERS data. 
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Next, the regression analysis results using the model in Eq. (2) are presented in Table 4. 

All the specifications use the natural logarithm of the sales price per sqft as the dependent variable 

related to a set of hedonic housing attributes that serve as control variables. Gradually more fixed 

effects are added from Columns 1 to 4. Importantly, keeping constant the observable 

characteristics, the Stretch Code adoption dummy is positive and significant in all four model 

specifications meaning that there is a higher willingness to pay for more energy-efficient homes. 

In accordance with the literature, these greener properties command a sales price premium of about 

3.7 to 5.5 percent. 

 

Table 4. Effect of the Stretch Energy Code adoption on willingness to pay 
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Table 5 below shows the regression results for the same model for two different sub-

samples. Columns 1 and 2 report the results for the logarithm of transaction prices per sqft for 

single-family units. At the same time, Columns 3 and 4 have the logarithm of transaction prices 

per sqft for multi-family units as the dependent variable. The aim was to investigate if there was a 

differential price premium for both home types. The coefficients in Columns 2 and 4 do not differ 

substantially, so it might be difficult to argue that there is a sizeable difference between the price 

premiums for both home types. 

 

Table 5. Effect of the Stretch Energy Code adoption on the willingness to pay – by property type 
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Stretch Energy Code impact on the housing supply  

Finally, I now analyze the effect of the Stretch Energy Code adoption on the housing 

supply. Table 6 reports the regression coefficients resulting from estimating Eq. (3). Column 1 

shows the model with the total number of new permits at the municipality level as the dependent 

variable, while Columns 2 and 3 use the number of single-family new permits and multi-family 

new permits at the municipality level as dependent variables respectively. The coefficient of 𝐷𝑖𝐷, 

the main variable of interest, exhibits the expected sign in the case of the single-family 

developments, and its magnitude implies that the adoption of the Stretch Energy Code is associated 

with a decrease of 12 percent in the number of new permits. However, for the case of multi-family 

(Column 3), the coefficient has the opposite expected sign in the sense that municipalities that 

adopt the Stretch Code experience an increase of almost 18 percent in the quantity of multi-family 

new building permits.  

In addition, the population change variable has the expected sign. It is statistically 

significant for Columns 1 and 2, indicating that a 10 pp increase in the population growth rate 

leads to an increase in the new permits of 6.8 and 8.4 percent, respectively. The rest of the 

statistically significant covariates also exhibit signs in the expected direction. 
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Table 6. Effect of Stretch Energy Code adoption on housing supply 

 

Before turning to the effect of the Stretch Code adoption on municipal-level average 

housing prices, it is worth noting the coefficients plotted in Figure 13, which were obtained by 

running the regression of the municipal-level average transaction price per sqft on the difference 

in years between the transaction date and Stretch Code adoption date across municipalities. Indeed, 

all coefficients except one are statistically significant, and, particularly after the Stretch Code 

adoption, the curve has a markedly upward trend which could be taken as evidence of an increase 

in the average transaction price. 
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Source: Own elaboration using Warren Group transaction data. 

 

Table 7 shows the results of estimating the model in Eq. (4). The six columns differ in the 

sub-samples used for estimating the effect of the Stretch Code adoption on the average housing 

price at the municipality level. For instance, in Column 1, all properties in the Warren Group 

transaction database are used to calculate the dependent variable, i.e., price per sqft per year per 

municipality. In Columns 2 and 3, single-family and multi-family properties are considered 

respectively. Finally, the last three columns report the results for non-HERS-rated properties: 

homes built before the Stretch Code adoption. This sub-sample is further divided between single-

family homes (Column 5) and multi-family properties (Column 6). 

The coefficient of 𝐷𝑖𝐷, the primary variable of interest, is always positive, as expected, 

and statistically significant across all the models except for the last one. The average transaction 

price of all properties increases by about 5.1% as a result of the Stretch Code adoption. 

Furthermore, when only single-family homes are considered, the average price increase rises to 

5.7%, and, in the case of multi-family homes, it drops to 4.7%. 

Similarly, those non-HERS-rated homes are also subject to an overall price increase equal 

to 4.3%, stemming from the fact that, as demonstrated in the quantity model, the introduction of 

Figure 13. Transaction price per sqft increment after Stretch Code adoption 
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the Stretch Energy Code leads to a supply decrease in the housing quantity which, in turn, raises 

the average sales prices of all homes, including those non-HERS-rated. For this last group, the 

increase is even more pronounced in the case of single-family homes, 6.2%, but is not statistically 

significant for multi-family developments. 

Finally, it should be noted that the coefficient of 𝑃𝑜𝑝 𝑖𝑛𝑐𝑟𝑒𝑎𝑠𝑒 1980 − 2010 has the 

opposite expected sign since it should be positive given that all else equal, any exogenous demand 

shock, such an increase in population, will drive the average housing price up. 

 

 

 

Table 7. Effect of Stretch Energy Code adoption on housing supply 
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Heterogeneous effects 

Finally, this section presents heterogeneous effects on the housing quantity effect by 

income and education level. Table 8 shows the result of estimating the model in Eq. (3) with the 

inclusion of the interaction term between  𝐷𝑖𝐷 and the 𝐻𝑖𝑔ℎ 𝐼𝑛𝑐𝑜𝑚𝑒 dummy variable that takes 

the value of 1 when the municipality has an income level that is higher than the average income 

level of 2015 across all municipalities, and 0 otherwise. This interaction term is only significant 

for the single-family model, and, as expected, its positive sign means that higher-income 

municipalities observe a smaller decline in the supply of single-family units. 

 

Table 8. Effect of Stretch Energy Code adoption on housing supply by income level 
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Table 9 presents the results of the heterogeneity analysis by education level. Similarly, 

an interaction term between  𝐷𝑖𝐷 and the 𝐻𝑖𝑔ℎ 𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛 dummy variable is included. The 

𝐻𝑖𝑔ℎ 𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛 variable takes the value of 1 when the municipality has a share of highly 

educated residents that is larger than the average share of highly educated residents in 2015 across 

all municipalities, and 0 otherwise. Unlike the previous results, the interaction term is statistically 

significant across the three models. Its positive sign implies that even though there is a decrease in 

the supply of housing units, evidenced by the negative sign of the 𝐷𝑖𝐷 coefficient, those 

municipalities that have a more significant proportion of highly educated residents are less 

affected. 
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Table 9. Effect of Stretch Energy Code adoption on housing supply by education level 
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Discussion 

Having discussed the results of the green price premium and quantity and price effects 

resulting from the Stretch Energy Code adoption in the preceding section, I now incorporate 

estimations of the increase in construction costs due to more energy-efficient building practices. 

In this regard, the 2023 MIT-WIT report titled "Public Policy for Net Zero Homes and 

Affordability"10 determines the incremental cost of building net zero housing at different 

efficiency levels across Massachusetts. To that end, the WIT principal investigators, Payam 

Bakhshi, Afshin Pourmokhtarian, and John Cribbs, reviewed past studies of the cost premium of 

high-efficiency (e.g., Net-Zero and Passive House) residential buildings; conducted interviews 

with architects, engineers, and contractors; identified parameters and developed model houses; 

performed energy modeling and Manual J calculations to define specifications for the model 

houses; prepared quote sheets, obtained written prices from subcontractors, and performed cost 

estimates based on those quote sheets and RS Means data; and analyzed the collected data and 

calculated the cost implications. 

Table 10 below shows the results of the cost deltas obtained for single-family and small 

multi-family (4 units). Thus, in the case of single-family homes, the specialized Stretch Energy 

Code is likely to increase the construction cost by between $10,000 and $20,000 depending on the 

chosen pathway to compliance. For 4-unit multi-family developments, the cost increase ranges 

between $34,000 and $82,000 again, depending on some construction features. In addition, the 

table also incorporates the mean permit value obtained from the US Census Bureau Building 

Permit Survey, which reports the estimated value of the residential structure as shown on the 

building permit at the time of its submission. I consider this value a proxy of the construction cost 

for each type of home to calculate the proportion of these costs increments from the total average 

construction cost. However, I also acknowledge that the building permit value could be lower than 

the actual construction cost of a given property. Therefore, the analysis that follows should be 

regarded as on the conservative side. Considering the mean permit value as a proxy of the average 

construction cost, it can be argued that building greener bear a higher cost increment in the case of 

multi-family developments (4.6 -11%). Although not insignificant, the cost delta for single-family 

homes is much lower and lies in the 2.8 – 5% range. 

 
10 Working paper that will be released on June 2023. 
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Table 10. Increment in construction costs 

 Single-family Multi-family (4 units) 

Construction cost delta $10,846 - $19,188 $34,230 - $82,257 

Mean permit value $384,671 $750, 712 

Cost delta as % of permit value 2.8% - 5% 4.6% - 11% 

 

Table 11 reports a summary of the findings presented in the Results section. The first 

column shows the results of the property-level analysis to estimate people's willingness to pay for 

more energy-efficient homes, that is, the green price premium that HERS-rated houses exhibit in 

contrast to non-HERS-rated properties. As discussed, the price premium is slightly higher for 

multi-family homes, which aligns with the fact that multi-family homes exhibit higher increments 

in construction costs. In addition, the fact that there is an increase of 18%, as shown in Column 4, 

in the supply of multi-family could be considered counterintuitive concerning the hypothesis stated 

in this document. However, it could also indicate that developers are transitioning from building 

single-family homes to multi-family residential properties, which might stem from the fact that it 

is easier and less expensive to incorporate greener building practices in the case of multi-family 

homes. For instance, in these developments, better insulation is easier to achieve due to shared 

walls. Needless to say, more evidence should be gathered to confirm or not this potential 

explanation. 

 

Table 11. Summary of results  

   Property level Municipality level 

 HERS homes 

price premium 

Non-HERS homes 

mean price increase 

Average home price 

increase 

Average 

quantity change 

All type of homes 5.5% 4.3% 5.1% -1.2%* 

Single-family 4.1% 6.2% 5.7% -12% 

Multi-family  4.6% 2.4%* 4.7% +18% 

*Not statistically significant 
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Additionally, the second and third columns in Table 11 display the average price 

increments obtained from the analysis at the municipality level. In this sense, the findings show 

that the aggregate price level increases by 5% on average after the Stretch Code adoption. This 

municipality-level 5% increase could be decomposed into two effects. The first is the green price 

premium found for HERS-rated homes, which becomes more relevant as municipalities gradually 

adopt the Stretch Energy Code and require every new construction to incorporate the HERS Index. 

Thus, the proportion of HERS-rated houses among all transacted properties in any given year will 

be progressively more prominent. Figure 14 shows that, indeed, this is the case. In 2019, HERS-

rated homes represented 55% of all transacted homes. This proportion has been steadily increasing, 

and in 2022, HERS-rated homes represented 60% of all transacted properties. Then, the second 

component affecting the municipality-level average price increase stems from the supply decrease. 

The second column in Table 11 shows the average price increase for non-HERS-rated homes, i.e., 

homes built before the municipality's Stretch Code adoption year. The increase in the municipality-

level average price for these properties can be attributed to the decrease in the supply since it is 

assumed that these homes are not energy-efficient and, therefore, are not subject to any green price 

premium. 

 

Source: Own elaboration using Warren Group transaction data. 

Figure 14. Proportion of HERS and non-HERS transacted homes, 2010-2022 
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Moreover, the comparison between Table 10 and Table 11 indicates that cost deltas are 

passed on to some extent to the price of HERS-rated homes. For instance, the case of single-family 

is relatively straightforward since the cost increase lies in the range of 2.8 to 5%, and the green 

premium that this type of properties command is approximately 4.1%. Then, the case of multi-

family developments follows a similar reasoning. The cost delta is between 4.6 and 11%. If 4.6% 

is assumed as the actual increase, the observed price premium of 4.6% for multi-family homes will 

imply that the rise in the construction cost is entirely passed on to the price and, therefore, fully 

bearded by the homeowner. 

Finally, further in-depth exploration is needed to robustly capture how and in which 

proportion the green price premium of HERS-rated properties and the housing supply decrease 

contribute to the municipality-level average price increase. Being able to decompose this general 

price effect in those two components will be particularly helpful in drawing more insights about 

the overall impact of more stringent energy-efficiency regulations. 
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Conclusion 

In this study, I use panel data to empirically assess the effects at the property and 

municipality level resulting from the adoption of the Stretch Energy Code when municipalities are 

designated as Green Communities. 

First, the results show that the share of highly educated residents is crucial in determining 

which municipalities join the Green Communities Program earlier than others. 

Secondly, the analysis at the property level using transaction data sheds light on the 

willingness to pay for more energy-efficient homes. In accordance with the literature, HERS-rated 

homes command a sales price premium of about 3.7 to 5.5 percent.  

Third, the analysis at the municipality level shows that adopting the Stretch Energy Code 

is associated with a decrease of 12 percent in the number of new single-family permits. However, 

multi-family developments experienced an increase of almost 18 percent after the code was 

adopted. More research would be needed to determine whether this increment could indicate that 

developers are transitioning from building single-family homes to multi-family residential 

properties. 

With regard to the municipality-level average price effects, this study shows that the 

average transaction price of all properties increases by about 5.1% as a result of the Stretch Code 

adoption. Furthermore, the average price increase of single-family homes rises to 5.7% and, in the 

case of multi-family homes, drops to 4.7%. Furthermore, those non-HERS-rated homes are also 

subject to an overall price increase equal to 4.3%, which stems from the fact that introducing the 

Stretch Energy Code leads to a supply decrease in the housing quantity and an increase in the 

average sales prices of all homes. 

As climate change continues to be a major global concern, increasing the energy efficiency 

of new residential construction in Massachusetts is an urgent imperative for the health and well-

being of all Massachusetts residents. However, despite their obvious environmental benefits, more 

stringent energy-efficiency regulations in the building sector can also lead to increased 

construction costs and harm housing affordability. Thus, policymakers must identify 

environmentally sustainable solutions that do not impose an excessive financial burden on citizens 

and balance energy-efficiency regulations with the need for accessible and affordable housing. 
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