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SUSTAINABLE INVESTING

"investment practices aiming to achieve financial returns + environmental/social value"

becoming a macroeconomic phenomenon

Sustainable Assets by Region, source: Global Sustainable Investment Alliance, 2020.
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WHY DO INVESTORS DEMAND SUSTAINABLE ASSETS

03 What are the top three drivers of your adoption of sustainable investing?

Base size: Respondents who have sustainable investment activities in progress or plan to (395). Respondents selected up to three responses.  
BlackRock Global Client Sustainable Investing Survey. July – September 2020. 

Global EMEA APAC AMRS

It’s the right thing to do

Better risk-adjusted performance

To mitigate investment risk

Regulations require  
considering ESG risks

Mandate from board  
or management

My clients are demanding it

To avoid reputational risk

Pressure from employees
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EMEA = Europe, Middle East and Africa ; APAC = Asia-Pacific; AMRS = North and South America.

fast growing literature evaluating empirical evidence of impact on stock prices/returns/portfolios

▷ Laura Starks, “Sustainable Finance and ESG Issues: Value vs Values,” Journal of Finance (2023)
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SUSTAINABLE INVESTING: MOTIVATING EXAMPLE

consider a private investor with $100K portfolio to invest in two companies: PVH and H&M

sustainability scores (S&P Global) in 2023: PVH = 30 (medium-low), H&M = 59 (high)

• "benchmark" holdings: $50K in PVH and $50K in H&M

• "advocate" holdings: $0K in PVH and $100K in H&M

question: do advocate holdings have an impact on capital allocation in PVH vs H&M?
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SUSTAINABLE INVESTING: THIS PAPER

what we do:

• model dynamic production economy with heterogeneous firms and households

• key assumption: households have preferences for sustainable assets

• focus on impact on scale and composition (clean vs dirty) of aggregate output

preview of results:

• scale effect on agg. output ambiguous in short-run

• composition tilts to cleaner output in long-run

• no difference between stock prices/returns across clean and dirty in short-run
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PLAN OF THE TALK

• two-period model with two firms

- modeling preferences for sustainable assets
- role of general equilibrium
- example of composition and scale effects

• full model

- steady state
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TWO-PERIOD MODEL: FIRMS

two firms, clean and dirty, producing the same output using the same technology, f (.)

• firms own capital k0, choose next period k to max stock value

• solution requires
f ′(k) = θ

θ: opportunity cost of funds, taken as given by firm

• stock price (claim on period 1 output)

q = f (k)/θ =⇒ q = f (k)/ f ′(k), increasing in k

• notation: q, k, θ = clean q̃, k̃, θ̃ = dirty
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TWO-PERIOD MODEL: HOUSEHOLDS

live for two periods, consume, and save by holding stocks,

two types:

• Advocate: U = u(cA
0 ) + βu(cA

1 ) + G

G : "sustainable wealth," index of sustainability of portfolio held

example (linear index): G = vqz − ṽq̃z̃, v, ṽ > 0

z = holdings of clean stocks, and z̃ = holdings of dirty stocks

∂U/∂z = vq > 0: non-pecuniary marginal return for holding clean stocks

∂U/∂z̃ = −ṽq̃ < 0: non-pecuniary marginal return for holding dirty stocks

• Benchmark: U = u(cB
0 ) + βu(cB

1 )
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∂U/∂z̃ = −ṽq̃ < 0: non-pecuniary marginal return for holding dirty stocks

• Benchmark: U = u(cB
0 ) + βu(cB

1 )

7 / 17



TWO-PERIOD MODEL: HOUSEHOLDS

live for two periods, consume, and save by holding stocks, two types:

• Advocate: U = u(cA
0 ) + βu(cA

1 ) + G

G : "sustainable wealth," index of sustainability of portfolio held

example (linear index): G = vqz − ṽq̃z̃, v, ṽ > 0
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OPTIMAL PORTFOLIO CHOICE

• Advocate

clean : u′(cA
0 ) = βθu′(cA

1 ) + v dirty : u′(cA
0 ) ≥ βθ̃u′(cA

1 )− ṽ

• Benchmark

clean : u′(cB
0 ) ≥ βθu′(cB

1 ) dirty : u′(cB
0 ) = βθ̃u′(cB

1 )

note: total outstanding shares normalized to 1 for both clean and dirty
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EQUILIBRIUM: THREE CASES

wA
0 initial wealth of Advocate; scale is compared to agg. output when v = ṽ = 0

• Case 1: when wA
0 is low, Benchmark is marginal investor for clean and dirty

=⇒ no composition effect (k = k̃), positive scale effect

• Case 2: when wA
0 is medium, Advocate is marginal for clean, Benchmark for dirty

=⇒ clean composition effect (k > k̃), positive scale effect

• Case 3: when wA
0 is high, Advocate is marginal for clean and dirty

=⇒ clean composition effect (k > k̃), ambiguous scale effect
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EQUILIBRIUM: CASE 1

Benchmark is marginal investor in both clean and dirty (z < 1, z̃ = 0)

θ = θ̃ =⇒ k = k̃

capital composition symmetric, but saving demand higher, so capital level is higher

with, u(c) = ln c, saving demand for Advocate =
β + vqz

1 + β + vqz
wA

0 = qz

intuition: desired holdings of clean stocks make Advocate effectively more patient, additional
saving demand lowers opportunity cost of funds for both clean and dirty firm since marginal
investor is Benchmark

Case2 Case3
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EQUILIBRIUM: NUMERICAL EXAMPLE
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specifications: f (k) = k1/3, k0 = k̃0 = 1, β = 0.9, v = ṽ = 1 ṽ = 0 v = 0

11 / 17



TAKING STOCK

compared to an economy with no advocate investors (v = ṽ = 0)

• impact on aggregate output can be positive or negative, depending on v ≷ ṽ

• composition effect depends on the “size” of advocate investors, wA
0

• scale effect can happen without composition effect

▷ implication for empirical analysis:

in Case 1, both q and q̃ increase, while θ and θ̃ drop, so no empirically discernible difference
across clean and dirty firms from stock prices/returns!

12 / 17



FULL MODEL

infinite horizon, continuum of firms indexed by sustainability score g ∈ [0, 1], density ϕ(g)

Advocate preferences:

∫ ∞

0
e−ρt

[
u(cA(t)) + G(t)

]
dt

with

G(t) =
∫ 1

0
v(g)z(g, t)q(g, t)ϕ(g)dg

v(g): function capturing non-pecuniary return from assets with score g

gn: neutral sustainability score, v(gn) = 0 example
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EQUILIBRIUM

The equilibrium consists of a sustainability score threshold g∗(t) such that

▶ for g > g∗(t), the marginal investor is Advocate, so k(g) > k(g∗(t))

▶ for g ≤ g∗(t), the marginal investor is Benchmark, so so k(g) = k(g∗(t))

The dynamic path for g∗(t) obeys:

ġ∗(t) < 0 when g∗(t) > gn (corresponding to Case 1)

ġ∗(t) > 0 when g∗(t) < gn (corresponding to Case 3)
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STEADY STATE

In steady state

g∗(t) = gn

capital allocation obeys

f ′(k(g)) = ρ + δ − v(g)
∫ 1

gn

[
f (k(j))− δk(j)

]
ϕ(j)dj, for g ≥ gn,

and

f ′(k(g)) = ρ + δ, for g < gn.

insight: allocation k(g) depends on v(g), distribution of capital, k(j), and scores, ϕ(j)
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STEADY STATE: EXAMPLE
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Thank you!



EQUILIBRIUM: CASE 2

Advocate is marginal investor in clean, Benchmark in dirty (z = 1, z̃ = 0)

θ < θ̃ =⇒ k > k̃

capital composition favors clean, saving demand higher, so capital level is higher

saving demand for Advocate =
β + vq

1 + β + vq
wA

0 = q

intuition: as k increases, q increases, so saving demand satisfied via valuation effect;
Advocate is marginal investor so opportunity costs of funds θ lower than θ̃

back



EQUILIBRIUM: CASE 3

Advocate is marginal investor in clean and dirty (z = 1, z̃ > 0)

θ < θ̃ =⇒ k > k̃

capital composition favors clean, saving demand ambiguous

saving demand for Advocate =
β − σ(ṽ)

1 + β − σ(ṽ)

[
wA

0 + q
(

1 − f ′(k)
f ′(k̃)

)]
= q + z̃q̃

intuition: two competing effects: since σ(ṽ) > 0, Advocate investor has lower incentive to save
to avoid holding dirty stocks, but higher q pushes saving demand upward, so overall effect
ambiguous

back



EQUILIBRIUM: NUMERICAL EXAMPLE
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specifications: f (k) = k1/3, k0 = k̃0 = 1, β = 0.9, v = 1, ṽ = 0 back
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specifications: f (k) = k1/3, k0 = k̃0 = 1, β = 0.9, v = 0, ṽ = 1 back



APPENDIX

example of preference function v(g) and observed empirical density ϕ(g) (employment) back



GLOBAL GROWTH IN SUSTAINABLE INVESTMENT BACK

Table A1. Snapshot of global sustainable investing assets, 2016-2018-2020 (USD billions)

Global sustainable investments 2018-2020

GROWTH AND PROPORTION OF GLOBAL 
SUSTAINABLE INVESTMENT

Growth of global sustainable investing assets

At the start of 2020, global sustainable investment reached USD35.3 
trillion in the five major markets covered in this report, a 15% in-
crease in the past two years (2018-2020) and 55% increase in the 
past four years (2016-2020). 

The total professionally managed assets under management during 
the reporting period has grown to USD98.4 trillion, as shown in Fig-
ure 2. Reported sustainable investment assets under management 
make up a total of 35.9% of total assets under management. This 
represents a growth from the previous reporting period of 2.5 per-
centage points. 

Sustainable investment assets are continuing to climb globally, 
with the exception of Europe which appears to indicate a decline, 
however this is due to significant changes in the way sustainable 
investment is defined in this region under EU legislation, making 
comparisons with previous versions of this report very di!icult.5 

As shown in Figure 3, the largest increase over the past two years 
was in Canada, where sustainably managed assets grew over 48%. 
The United States closely followed Canada with a growth of 42%, 
followed by Japan at 34% from 2018 to 2020. 

In Australasia, sustainable assets continued to rise, but at a slow-
er pace than between 2016 and 2018 with a growth of 25% from 
2018 to 2020 compared with 46% from 2016 to 2018. This slow down 
reflects an industry transition whereby industry standards on what 
constitutes sustainable investment, as defined and measured by 
RIAA, have tightened. 

Europe reported a 13% decline in the growth of sustainable invest-
ment assets in 2018 to 2020 due to a changed measurement meth-
odology from which European data is drawn for this year’s report. 
This reflects a period of transition associated with revised defini-
tions of sustainable investment that have become embedded into 
legislation in the European Union as part of the European Sustaina-
ble Finance Action Plan. 

FIGURE 1 Snapshot of global sustainable investing assets, 2016-2018-2020 (USD billions)

Global sustainable 
investment at 

$35.3 trillion

REGION 2016 2018 2020 

Europe* 12,040 14,075 12,017

United States 8,723 11,995 17,081

Canada 1,086 1,699 2,423

Australasia* 516 734 906

Japan 474 2,180 2,874

Total (USD billions) 22,839 30,683 35,301

NOTE: Asset values are expressed in billions of US 
dollars. Assets for 2016 were reported as of 31/12/2015 
for all regions except Japan as of 31/03/2016. Assets 
for 2018 were reported as of 31/12/2017 for all regions 
except Japan, which reported as of 31/03/2018. Assets 
for 2020 were reported as of 31/12/2019 for all regions 
except Japan, which reported as of 31/03/2020.  
Conversions from local currencies to US dollars were at 
the exchange rates prevailing at the date of reporting. 
In 2020, Europe includes Austria, Belgium, Bulgaria, 
Denmark, France, Germany, Greece, Italy, Spain, 
Netherlands, Poland, Portugal, Slovenia, Sweden, the 
UK, Norway, Switzerland, Liechtenstein.
*Europe and Australasia have enacted significant changes 
in the way sustainable investment is defined in these 
regions, so direct comparisons between regions and with 
previous versions of this report are not easily made. 

FIGURE 2 Snapshot of global assets under management 2016-2018-2020 (USD billions)

35.9% of total assets 
under management are 
sustainable investments

NOTE: Asset values are expressed in billions of US 
dollars. Global assets are based on data reported by 
Europe, US, Canada, Australia, New Zealand and Japan 
for the purpose of the 2016, 2018 and 2020 GSIRs.

REGIONS 2016 2018 2020

Total AUM of regions 81,948 91,828 98,416

Total sustainable investments only AUM 22,872 30,683 35,301

% Sustainable investments 27.9% 33.4% 35.9%

Increase of % sustainable investments 
(compared to prior period) 5.5% 2.5%

5 The decline in Europe is due to the fact that the data is taking account of regulatory definitions which may result in the 
fact that not all products or strategies considered in the past would meet these new regulatory definitions. The European 
marketplace is in constant and fast transition and therefore it is too early to draw definitive conclusions on trends.

9GLOBAL SUSTAINABLE INVESTMENT REVIEW 2020

Source: ?.
Notes: Conversions from local currencies to US dollars were at the exchange rates prevailing at the date of reporting. In 2020, Europe includes Austria, Belgium, Bulgaria,
Denmark, France, Germany, Greece, Italy, Spain, Netherlands, Poland, Portugal, Slovenia, Sweden, the UK, Norway, Switzerland, Liechtenstein.

∗ Europe and Australasia have enacted significant changes in the way sustainable investment is defined in these regions.
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