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Real estate 
is a big part 
of your life...
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Let’s start with 
your home...
Monthly costs vary by age 
and tenure
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...taking a quarter 
to a third 
of income
Young owners and old tenants 
have highest “woonquote”
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The impact of 
real estate goes 
beyond your home
Your pension fund invests in 
real estate as well

5 Source: Carlo, Eichholtz & Kok (2021); CEM
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And your pension 
represents a large 
chunk of your 
income (later...)
Pension income is especially 
relevant for homeowners

6 Source: CBS Microdata; LISS Panel (Wave 14, July/August 2021)
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Real estate and 
the environment 
are also closely 
related
71% of total U.S. electricity 
consumption is in buildings!

7 Source: EIA
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Energy 
consumption 
directly affects you
Energy expenditures were about 
4-5% of gross income in 2021…

8 Source: CBS Microdata; LISS Panel (Wave 14, July/August 2021)
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...but the energy bill 
has started to bite...
15-20% of gross income in 2023
(at a 400% price increase) 

9 Source: CBS Microdata; LISS Panel (Wave 14, July/August 2021)

H O M E O W N E R S T E N A N T S
E N E R GY  B I L L
( AT  4 0 0 %
I N C R E A S E )

nn

372

496

596

424

444

660

416

624

400

616

408

616

AGE COHORT

50%

30%

10%

40%

20%

EN
ER

G
Y 

/ I
N

CO
M

E 
(%

)

0

AVERAGE25 - 35 35 - 45 45 - 55 55 - 67 >67



Energy 
consumption = 
carbon emissions
Real estate represents 39% 
of global CO2 emissions (2022)

10 Source: UNEP FI
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CO2 emissions 
also affect you, 
ultimately
A plethora of channels...
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Real estate may 
also affect you 
in a different way
Think about where you spend 
your time... 

12 Source: Klepeis et al. (2001)
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...and “indoor” 
isn’t always 
so great
The state of home maintenance 
in Europe is worse than you think

13 Source: Eurostat

Percentage of people living 
in a deficient dwelling 
(e.g. leaking roof, damp walls, 
or rot in windows/doors)

0 - 5

10 - 15

20 - 25

5 - 10

15 - 20

25 - 30

> 30



Home quality 
affects your 
physical health...
Self-reported health status in 
German homes is lower for poorly 
maintained homes
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...and your
mental health
Health status also lower in poorly 
maintained homes

15 Source: Palacios, Eichholtz, Kok & Aydin (2020)
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Diving deeper: 
air quality 
in buildings
Peak CO2 levels across 300 
Dutch classrooms

16 Source: Duran, Eichholtz, Kok & Palacios (2022)
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High levels of 
CO2 make you 
dumb(er) 
Doubling of CO2 level decreases 
test scores by 20 percent!

17 Source: Duran, Eichholtz, Kok & Palacios (2022)
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But, 
real estate 
can also be 
a force 
for “good” Let’s start 

with the environment

18



First things first: 
home insulation
Energy savings of 20%, for all 
types of homes

19 Source: Eichholtz, Kattenberg & Kok (2022)
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Energy efficiency 
measures in 
commercial 
buildings
Smaller, but significant 
energy savings

20 Source: Eichholtz, Holtermans & Kok (2019)
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The effects of ”green” 
building go beyond energy
Occupants feel healthier, are sick less often

21 Source: Palacios, Eichholtz & Kok (2020)
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Simple 
interventions 
can (also) improve 
air quality 
Post-lockdown changes in school
ventilation protocols

22 Source: Eichholtz, Kok & Sun (2022)
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Importantly, 
you can do “well” 
by doing “good”
Investment decisions in a 
(simple) finance framework
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24 Source: Kattenberg, Eichholtz & Kok (2022) Source: Carlo, Eichholtz & Kok (2022)
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What about the return to 
“green” building?
Cost estimates are scant, we know a lot
about the benefits

25 Source: Chegut, Eichholtz & Kok (2019)
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What about the return to 
“green” building?
Cost estimates are scant, we know a lot
about the benefits

26 Sources: Eichholtz, Kok & Quigley (2010; 2013)   
Holtermans & Kok (2019)
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And energy 
efficiency in homes, 
more broadly? 

27 Source: Brounen & Kok (2011)
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And energy 
efficiency in homes, 
more broadly? 

Marginal cost of improving energy efficiency:
€4,000 per grade (EPC label)

Marginal benefits: 
2-15% (relative to label G)

At the median home price (€400,000) 
G        C transition:

Cost   €16,000        Benefit   €29,000

28 Source: Brounen & Kok (2011)
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Investing in health also yields 
a return...

Marginal investment:
€3.4 million 

29 Source: Palacios, Eichholtz & Kok (2020)



Investing in health also yields 
a return...
In offices (back to Venlo)

Marginal investment:
€3.4 million 

30 Source: Palacios, Eichholtz & Kok (2020)

Marginal benefit in sick 
leave reduction:

Marginal benefit in building 
management and exploitation:

- Wages: €54 million/year (800FTE)
- 43% of FTEs sick at least once/year
- Average sick leave: 5 days
- 2% reduction in sick leave yields savings of €25,000/year    

€2.5 million capitalized €17 million



So, why aren’t 
all buildings 
“green”and“healthy”?
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The age 
distribution of 
the Dutch 
housing stock
About 50% of the Dutch stock 
is more than 50 years old!

33 Source: CBS
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...which is also 
reflected in 
energy efficiency
Less than 50% of homes are label 
C or better (42% is not labeled)

34 Source: RVO
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Design-based benchmarking EUI-based benchmarking

NABERS (Australia and UK)EU Energy Label Energy Star (US and Canada)

So, what do we need to do?
1. Clear information based on “clean” measures 
of actual performance…

6 STARS 3 STARS5 STARS 2 STARS4 STARS 1 STAR
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a Start
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...in combination 
with forward-looking
regulation...

36
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The same 
holds 
for indoor 
air quality

37



Next stop: capital! 
€200 billion in the Netherlands 
alone (just for heat pumps
and insulation)

38 Source: DNB, PBL
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Rental
homes/buildings

Capital provision has its complexities...
Owner-occupied homes are “easy”, rentals are hard

39

- Budget neutral (savings-to-cost > 1)
- Capitalized into home values
- Energy efficiency allowance         mortgage top-up
- Debt fund w/govt support for low-income households
- Track with ex-post EPC assessment

- Split incentive         regulation for owner, but also for tenant!
- Energy efficiency investment          service charge (savings-to-cost > 1)
- Track with ex-post EPC assessment + smart metering
- Financing 

- VVEs            new product (debt fund w/govt support)

- Commercial investors             mortgage top-up

- Housing corporations             new product (debt fund w/govt support) or EIB/BNG

Owner-occupied
homes



...and capital 
needs guidance
The equity market is eager to get 
in, but needs clarity and product

40



What about 
subsidies?
Only subsidize the bleeding edge 
(heat pumps, battery storage)

41



What will 
the future bring?
Fundamentals for energy 
efficiency have shifted…
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That means 
further bifurcation 
in the resi market...
You Ain’t Seen Nothing Yet

43 Source: Brounen & Kok (2011); Brainbay
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Fundamentals 
for space demand 
are different
At the extensive margin…
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The world has 
woken up, at last!



All of this 
ignores physical 
climate risk
Capitalization & health 
outcomes…
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...and the building 
as a “shelter”
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