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Why sustainable construction is important

The Swiss Feredal Office of Energy summarizes the impact of the Swiss building stock on the environment as
follows:

“Today, about 50 % of Switzerland’s primary energy consumption is spent on buildings 30 % for heating, air
conditioning, and hot water, 14 % for electricity, and about 6 % for manufacturing and maintenance. Exploiting the
still considerable savings potential in the building sector is of great economic interest. Moreover, the building
sector is also substantially responsible for the consumption of material resources, waste generation, and the
environmental impact on our society (SFOE, 2020).»

 The real estate industry has a huge impact on our environment.

However, are there economic incentives to go green?

In other words, what is the cost-benefit ratio of a green building?
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Building life cycle costs and benefits based on Zhang et al. (2018)
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To examine to cost-benefit ratio from
the perspective of investors, we ask
the questions:

(I) If green construction cost
premiums during „Design & 
Construction phase“ exist,

and,

(II) If green measures yield higher
net initial rents for the investor?



Existing Literature on Green Rent Premiums

The focus of sustainable housing research in Switzerland has been toward analyzing the rent and price 
premiums, that is, the revenue.

Studies by Feige et al. (2013), Marty et al. (2016), Marty & Meins (2017), Salvi et al. (2008), Salvi et al. (2010),
and Schuster & Füss (2016) indicate the existence of green rent and price premiums in the approximate range 
between 1.78–12 %, for MINERGIE-certified buildings in the Swiss residential market.

 The primary drivers of these higher rental and sales prices include increased quality of living, greater comfort, 
lower energy costs, and improved property value retention (MINERGIE, 2020).

Globally, studies by Bond & Devine (2015), Cajias et al. (2019), and Koirala et al. (2014), showed green rental 
and sales premiums of approximately 1.4–23.25 % according to international sustainability standards.

 There is a consensus in the literature that certified buildings exert positive premiums on rents and sales.
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Existing Literature on Green Cost Premiums

According to Dwaikat & Ali (2016), owners and investors often perceive sustainable buildings as expensive, which 
is often cited as the primary reason for the lower market penetration of green buildings. 

Most studies on construction cost premiums examine the commercial sector, whereas the residential market is 
scarcely studied.

Overall, the literature on construction costs of sustainable buildings compared to conventional buildings identifies 
three different cases:

- First, studies by Kaplan et al. (2009), Matthiessen & Morris (2007), and Rehm & Ade (2013) identified no stat. 
significant cost differences in the construction of sustainable and conventional buildings.

- Second, studies by Ade & Rehm (2020), Galuppo & Tu (2010), Kim et al. (2014), Shrestha & Pushpala (2012), 
Zhang et al. (2011), and Kats et al. (2003), indicated higher costs for constructing sustainable buildings. 

- Third, Lucuik et al. (2005) and Hydes & Creech (2010) identified lower costs for constructing a sustainable 
building.

In contrast to the predominantly positive benefits of sustainable building labels on rents and prices, the cost-side 
effects of green certified real estate are still ambiguous. 

Construction costs and initial yield effects of MINERGIE certification and sustainable construction measures in new multi-family houses in Switzerland, Constantin Kempf, 20.05.22 University of Basel 5

applewebdata://82EADF3E-7B41-42D6-9C69-E629E3306026/#_bookmark15
applewebdata://17338428-9D8B-4CC6-BB16-360CCABBDF4C/#_bookmark35
applewebdata://17338428-9D8B-4CC6-BB16-360CCABBDF4C/#_bookmark43
applewebdata://17338428-9D8B-4CC6-BB16-360CCABBDF4C/#_bookmark43
applewebdata://17338428-9D8B-4CC6-BB16-360CCABBDF4C/#_bookmark51
applewebdata://17338428-9D8B-4CC6-BB16-360CCABBDF4C/#_bookmark4
applewebdata://17338428-9D8B-4CC6-BB16-360CCABBDF4C/#_bookmark26
applewebdata://17338428-9D8B-4CC6-BB16-360CCABBDF4C/#_bookmark37
applewebdata://17338428-9D8B-4CC6-BB16-360CCABBDF4C/#_bookmark37
applewebdata://17338428-9D8B-4CC6-BB16-360CCABBDF4C/#_bookmark58
applewebdata://17338428-9D8B-4CC6-BB16-360CCABBDF4C/#_bookmark63
applewebdata://17338428-9D8B-4CC6-BB16-360CCABBDF4C/#_bookmark36
applewebdata://17338428-9D8B-4CC6-BB16-360CCABBDF4C/#_bookmark40
applewebdata://17338428-9D8B-4CC6-BB16-360CCABBDF4C/#_bookmark31


Hypotheses

Based on these identified gaps in the existing literature, this study addresses the following hypotheses:

Sustainable residential properties exert

(I) higher construction costs and 
(II) higher initial rental income,

compared to conventional properties.

Additionally, we study the effects of cost of and return to certification (according to MINERGIE) and that of its
underlying building measures and parts that lead to certification.

Construction costs and initial yield effects of MINERGIE certification and sustainable construction measures in new multi-family houses in Switzerland, Constantin Kempf, 20.05.22 University of Basel 6



What we define as “green“ and where the data comes from
We define «greenness» in two ways:

First, the analysis distinguishes between individual construction measures that lead to certification, i.e., 
technology controls, and amenity and quality controls that are independent form certification status. 

 For example, the analysis compares the construction costs and net initial rents of clean technology such as 
geothermal energy, which is in line with the certification standard, against conventional fossil-based heating, 
that is not allowed for certification. Therefore, the analysis reveals the cost and rent premiums from the 
construction measure level. 

Second, hedonic regression specifications include whether a project was certified according to a certain 
MINERGIE standard or not. 

 Thus, the study addressed whether premiums on construction costs and net rents can be ascribed to 
MINERGIE, which demands a bundle of sustainable characteristics (MINERGIE, 2022).

Data:
This study assembles a new dataset including specific information on construction projects and their costs 
(Baublatt/Bauinfo-Center Docu Media, 2020), linked with listing data (FPRE, 2020) on the net initial rents of 
projects, and information on MINERGIE (2021) certifications.
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Methodology – Hedonic Regression
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 Estimation equation = Hedonic
Regression (I) & (II), reflecting our
hypotheses. (standard
methodology)

Ingredients of hedonic model:

 Structural Variables

 Locational Variables

 Time Trend Variable



Certificates and individual components of construction project
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- List of building measures and components, for
which we control in our model:

- [A) Certificates: MINERGIE Y/N & MINERGIE 
(standard certification) and MINERGIE-P or
higher]

- B) Technology controls that lead to
(MINERGIE) certification

- C) Amenity and quality controls that are
independent from certification status.



Model Specifications
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- The analysis begins by running a model that omits the key technology controls that lead to certification and only 
includes the certification (cf. Specifications (III)-(IV)).

- Adding the key technology controls to the regression reveals the total cost or return to certification and how much 
of that cost or return is explained by adding the observable environmental investments that lead to certification 
(III)-(VI).

- Finally, there are further quality and amenity controls, which are independent from certification status (but 
correlated with certified buidings). Adding these extra controls further erodes the estimates on certification. 
Compare (III)-(VI) vs. (VII)-(VIII).



Estimation results
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The analysis of the cost-benefit ratio 
reveals the following:

- First, sign. cost and rent premiums 
for MINERGIE certifications 
identified. 

- Second, cost and rent premiums for 
MINERGIE certifications erode but 
persist.

- Third, results on MINERGIE 
premiums align with literature. 

- Fourth, significant construction cost 
premiums for (green) technology 
controls, but almost no effect on 
yields (except geothermal energy).



Conclusion I/II
- This study investigated whether (I) sustainable residential multi-family dwellings exhibit higher construction costs and (II) increased net initial rents

compared to conventionally constructed buildings.
- Further, the analysis helps understanding the cost of and return to certification (MINERGIE) including the underlying components of green buildings

(technology that leads to certification & quality and amenity controls).

(I) Construction Costs:
- The analysis showed that after controlling for technology and amenity, a statistically significant cost premium for MINERGIE certification persists.
- Besides, sustainable technology that leads to certification, also the MINERGIE certification itself, demands a statistically significant cost premium of

about 1.9 % (1.6 % or MINERGIE (standard certification) and 5.1% for MINERGIE-P or higher).

- The empirical results showed statistically significant cost premiums for the sustainable construction measures:
• 5.0 % for district heating,
• 3.1 % for geothermal energy with the reference category oil-fired heating, 
• 3.2 % for green roofing over other roofing finishes (cf. specification [VIII] in Appendix B).

- In general, higher costs occurred for specific sustainable construction measures and MINERGIE certifications. 
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Conclusion II/II
(II) Net initial rents
- With a few exceptions (geoth. energy), no statistically significant effects on net initial rents were identified for the individual green building measures.
- For MINERGIE, the results were different. The certifications of MINERGIE (standard certification) and MINERGIE-P or higher yielded increased net

initial rents of 2.6% and 6.6% (not significant) for apartments.
- However, the analysis showed that environmental friendly technology (technology controls) does not impact net initial rents significantly. In contrast, 

high-quality materials and amenities (e.g. glass façade, elevator, green roofing) which deliver a perceptible benefit to tenants, show statistically
significant rental premiums.

 These results suggested that green building practices without labels or certifications were not rewarded by the market through increased rents.

 The implementations require credible labels, such as a MINERGIE certification to yield a green rent premium. This aligned with Bond & Devine
(2015), that certification transmits a stronger signal than just stating that a property is green.

 As this analysis focused on construction costs and their initial returns, rather than concentrating on the perspective of a holistic life cycle costs and 
return approach, it shows that there might be a discrepancy between costs and return with respect to single construction measures in the short run.

 The results suggest that the certification according to MINERGIE could soften this myopic incentive problem in Switzerland.  

 For further research: A full cost and return consideration of sustainable construction measures (and MINERGIE certification) would certainly be
worthwile.
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Thank you
for your attention.
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