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Abstract

Socially responsible investment (SRI) evolved, along the last two decades, from an almost unexplored topic in
science to a recurrent theme of research and debate in Economics and Finance. The growing interest on the theme
has two fundamental causes. On one hand, empirical evidence unveils a change of behavior of investors, who
typically no longer restrict their decision-making to a strict financial analysis; ethical, social, environmental, and
political concerns are also on the forefront of investors’ assessments. On the other hand, the economic science is
witnessing a paradigm shift characterized by a progressive departure from the orthodox rational deliberation
framework and in the direction of the introduction of behavioral elements. In this study, an intertemporal model is
proposed to serve as a benchmark for the evaluation of the implications of social and environmental awareness upon
investors’ decisions and investment performance. The model is a simple optimal control framework that highlights
the trade-off between financial returns and the satisfaction emanating from investing in firms or projects guided by
ethical values and by good governance principles. Better financial outcomes may come with a social damage that the
representative agent in the model will include, with a negative sign, in her utility function. Long-term steady-state
results and transitional dynamics are duly evaluated for neoclassical and endogenous growth versions of the model.

Keywords: Socially responsible investment, Ethical investment, Warm-glow effect, Intertemporal optimization,
Endogenous growth, Transitional dynamics

JEL classification: G41, O41

Introduction
Along the first two decades of the new millennium,
socially responsible investment (SRI) evolved from a
marginal and almost unnoticed topic of research in Eco-
nomics and Finance to a fundamental and unavoidable
theme of investigation and debate across the scientific
community. Such an assertion is easily backed up by
the data. A simple bibliometric exercise confirms this:
collecting information from the IDEAS-REPEC database,
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searching for the term ‘socially responsible investment’
delivers the results presented in Fig. 11. The trend
unveiled by the figure is unquestionable: the number of
publications (published articles, working papers, and book
chapters) under the theme of SRI has grown systematically
and consistently throughout the mentioned time inter-
val. Today, SRI is present in the scientific literature under
a countless number of perspectives, from the empirical
estimation of individual investors’ socially responsible
1The IDEAS-REPEC database is the world’s largest bibliographic database
dedicated to Economics and related scientific fields. According to the
information available in the corresponding web site (https://ideas.repec.org), it
indexes over 3,200,000 research items, including more than 3,000,000 items
that can be downloaded in full text.
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Fig. 1 Number of articles and papers mentioning the term ‘socially responsible investment’ per year (source: IDEAS-REPEC database, 2000-2019)

behavior to the theoretical evaluation of the macroeco-
nomic consequences of SRI practices.
The reasons underlying the SRI literature outbreak are

essentially two: on one hand, the need to study and under-
stand an increasingly relevant empirical phenomenon
associated with today’s financial practices and, on the
other hand, a paradigm shift on economic thinking, which
has loosened the orthodox homo-economicus perspec-
tive and deviated the focus to the behavioral elements
underlying economic and financial decision-making.
Concerning the second point above, one should empha-

size that approaching SRI from a scientific point of view
is part of a wider movement regarding the surge of behav-
ioral science and of its applications to Economics and
Finance2. Behavioral Economics constitutes the ideal set-
ting for the discussion about SRI to flourish. Taking SRI
as a serious scientific subject requires the recognition that
individuals are more than self-interested rational beings, a
recognition that is today widespread across the scientific
community3.
Most of all, however, the curiosity and interest in SRI

comes from the observation that investors are, in fact,
in many different financial settings, changing the criteria
with which they select projects and portfolios in which
to invest. In an influential study, Fama and French (2007)
highlight that investors exhibit a taste for assets, meaning
that they often reveal a preference for one financial asset
over the other, despite their return and risk characteristics

2See, e.g., Shiller (2015) and Thaler (2015).
3Holt et al. (2011) and Arthur (2013) claim that the neoclassical Economics
era, founded on the orthodoxy of full rationality, is giving place to a new era,
which is less strict from the methodological point of view and that might be
classified as the era of complexity. Under the novel perspective, economic
agents are boundedly rational and may act distinctively when faced with
identical scenarios (they are heterogeneous regarding preferences, skills,
endowments, and expectations).

being, hypothetically, exactly the same. Preferences over
assets with identical financial features necessarily mean
that agents care about the business or the value-creating
activity underlying the investment, and the main crite-
rion to evaluate different projects at this level will then
be attached to their environmental, social, political and
long-term economic impact.
The literature review in “Literature review: SRI, eco-

nomic growth, and dynamic modelling” section will
explore with additional detail the above mentioned rea-
sons to address SRI as a relevant theme of discussion
and analysis in the context of the economic science. The
sections that follow will, then, fulfill the main purpose of
this study, which is to associate SRI to economic theory
through the construction, examination, and discussion of
a dynamic optimal control model. The proposed model
approaches the trade-off between the productivity advan-
tages that eventually arise when not fully complying with
ethical and socially responsible standards and norms, and
the utility gain (loss) that comes from the perception of
the agent that she is allocating her funds to projects that
impact positively (negatively) in society and future gen-
erations. The structure of the model to be assembled is
mainly inspired in the class of intertemporal choice frame-
works that are commonplace in optimal growth literature
(Lucas, 1988; Romer, 1990).
Previous theoretical work on the economic implica-

tions of SRI includes the contributions of Dam (2011),
Dam and Heijdra (2011), Dam and Scholtens (2015), and
Renstrom and Spataro (2018). All these contributions
consider dynamic settings (overlapping generations mod-
els and representative agent infinite horizon intertem-
poral models) to approach the motivations leading to
SRI and its socioeconomic implications. Such frameworks
have in common the consideration of a social damage
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variable. Investors want to avoid social damage and they
include this desire in their objective functions; some social
damage may be unavoidable, though, to guarantee that
the expected financial return is obtained. The main nov-
elty in these models consists in the way in which avoiding
social damage is modeled. This is done through what
the mentioned group of authors designates by warm-glow
motive or warm-glow effect: people receive an emotional
reward by believing they are investing responsibly, and
this emotional reward might be included in the objective
function that the agent intends to maximize. The warm-
glow component in the objective function will increase
the perceived value of the returns on SRI or, putting it the
other way around, lowers the utility of investment in less
socially responsible projects.
Themain distinguishing feature of the analysis to under-

take in this paper, relatively to the studies mentioned
in the above paragraph, is that while such studies con-
sider relatively sophisticated macroeconomic environ-
ments, the structure of analysis to adopt in this paper is a
simple deterministic optimal growth model, where a sin-
gle trade-off exists, precisely the trade-off between finan-
cial gains and emotional reward. This will allow to discuss
in a transparent and straightforward way the direct impli-
cations of SRI for intertemporal investment choices. As
in the typical optimal growth model, in our environ-
ment a representative agent will maximize utility subject
to a capital accumulation constraint. However, differently
from the standard setup, the consumption-savings trade-
off is overlooked, what is done by considering that the
representative agent is a wealthy hand-to-mouth agent
that consumes her wage and reinvests all capital returns4.
By overlooking consumption choices, the model concen-
trates on the selection of the level of social damage the
investor is willing to bear to balance her two goals: to
obtain a financial return from her investment and tomain-
tain high her emotional reward attached to the social
impact of the investment. The mentioned trade-off is
scrutinized under two types of growth settings: a neo-
classical growth model and an endogenous growth model
that assumes, as the engine of growth, the accumulation
of human capital.
The remainder of the paper is organized as follows.

“Literature review: SRI, economic growth, and dynamic
modelling” section discusses the relevant literature and
motivates further the analysis to be undertaken. “The
benchmark intertemporal optimization model” section
presents the basic structure of the dynamic SRI model.
In “Steady-state and transitional dynamics” section, the
steady-state and transitional dynamics of the model are
addressed. “A two-sector endogenous growth model”

4See Kaplan et al. (2014) for a thorough exposition on the economic relevance
of wealthy hand-to-mouth agents.

section presents and develops a modified version of the
framework within a setting of endogenous growth. Finally,
“Conclusion” section concludes.

Literature review: SRI, economic growth, and
dynamic modelling
Studies on the increasing relevance and impact of SRI
over businesses, financial markets, and the society as a
whole, abound in the scientific literature. SRI has been
addressed through a variety of angles, including the iden-
tification of the motivations of investors, the quantifica-
tion of explicit and implicit financial returns and other
gains, the evaluation of the interplay between SRI and
corporate social responsibility, and the assessment of the
economy wide impact of the investors’ change in attitude
towards increased social awareness.
The following non-exhaustive list highlights and sys-

tematizes the most significant perspectives and dimen-
sions in which SRI has been approached by scientists
working in the academic fields of finance, management,
ethics, and economics. It also synthesizes the most mean-
ingful findings of this research.

1. Economic agents are willing to pay a price to be
socially responsible, i.e., they are in the disposition of
renouncing to part of their financial earnings in order
to guarantee that their money is being well spent,
from a social responsibility point of view. The
non-financial benefit is often referred to, in the
mentioned context, as a psychic dividend (Ciciretti et
al., 2017, Ainsworth et al., 2018; Lapanan, 2018; van
Dooren and Galema, 2018);

2. Investors engage in SRI for two connected but
distinct motives. The straightforward motive is the
aforementioned taste for assets, i.e., the direct
satisfaction or utility emerging from making socially
responsible financial decisions. The second motive is
purely rational from the financial evaluation
perspective and is attached to the exposure to risk:
investing in socially responsible projects lowers the
risk associated with potential consumer boycotts,
environmental scandals, or penalties eventually
imposed by regulatory entities (Nakai et al., 2013;
Häfner et al., 2017; Tosun, 2017; Rossi et al., 2019);

3. In general, there is no conclusive evidence of
under-performance or over-performance of SRI over
other kinds of investment. This may be a symptom
that social responsible behavior by firms has
advantages and disadvantages concerning the
capacity to generate value, and that such advantages
and disadvantages may roughly cancel each other
(contradictory results regarding SRI performance are
found when analyzing a series of contributions on
the issue, such as the following: Gil-Bazo et al., 2010;



Gomes International Journal of Corporate Social Responsibility             (2020) 5:5 Page 4 of 17

Rathner, 2012; Latinovic and Obradovic, 2013; Dias
Curto and Vital, 2014; Pouget, 2014; Sliwinski and
Lobza, 2017; López-Arceiz et al., 2018; Risalvato et
al., 2019);

4. There is also evidence pointing out that investors
tend to hold diversified portfolios, composed by SRI
and conventional investments. Frequently, agents are
satisfied by being partially socially responsible, i.e., by
including SRI concerns in their savings plans,
without nevertheless making this the main driver for
their financial decisions (Bello, 2005; Revelli and
Viviani, 2015; Miralles-Quirós and Miralles-Quirós,
2017; Oikonomou et al., 2018);

5. It is reasonable to predict that SRI will continue to
attract investors, in an age of fast information
dissemination, widespread moral judgement, and
where specific instruments to measure the degree of
social responsibility are becoming more frequently
available, as ethical indices and ethical rating agencies
that provide credibility to such indices (Petrillo et al.,
2016; Risalvato, 2017; Diez-Canamero et al., 2020);

6. SRI became a global phenomenon. Studies report
that SRI, and the underlying social, environmental
and ethical concerns, are turning into an important
component of investment assessment all over the
world, in many regions and countries (Lozano et al.,
2006 [Spain]; Sakuma and Louche, 2008 [Japan];
Pérez-Gladish et al., 2012 [Australia]; Rathner, 2013
[Austria]; Barca, 2015 [Algeria]; Lean et al., 2015
[Europe and North-America]; Crifo and Mottis, 2016
[France]; Torres and Enciso, 2017 [Mexico];
Klobukowska, 2017 [Asia]);

7. Studies also document that corporate social
responsibility increases investment efficiency. This
means that ethical behavior by firms is, in fact, an
attractor for SRI, and that those who invest in
socially responsible projects will be deeply engaged
and will show more solidarity with the firms in which
they invest. Although acting responsibly has direct
financial costs for firms, eventually creating a direct
competitive disadvantage, it also has advantages
because it increases confidence among the investors,
who will invest more and will act more actively to
promote the success of the investment (Ghoul and
Karoui, 2017; Agudelo et al., 2019; Chatzitheodorou
et al., 2019; Tamvada, 2020).

Given the above remarks concerning SRI and its rel-
evance, what items should a SRI definition contemplate
in order for it to be a rigorous and comprehensive def-
inition? Also named ethical finance, SRI relates to the
decisions of investors which combine financial objectives
with concerns about the environment, the society, and
governance in general. A socially responsible investor will

want to balance the attitudes and actions of managers,
the care about the environment, and social issues, against
financial performance. A socially responsible investor will
want to identify the companies that meet a given stan-
dard of corporate social responsibility to partner with
them.
There are many possible dimensions involved in SRI.

These are highlighted, for instance, in Benlemlih and Bitar
(2018), who include in the list of concerns of a respon-
sible investor items as working conditions and employee
rights, support to human rights in general, the promotion
of diversity, corporate governance, and the preservation
of the environment. These authors point out, as well, the
existence of activities or industries that by their nature do
not constitute a recommendable investment possibility,
e.g. alcohol, tobacco, or firearms.
When talking about productive activities that gener-

ate social damage, environment is the most evident area
where SRI might have a relevant role. Nevertheless, other
areas must be also accounted for, namely health and safety
working conditions or the way the activity the investment
targets is more or less damaging for social cohesion. The
areas where SRI is relevant are also the areas where neg-
ative externalities tend to exist and, in this way, SRI is an
immediate market response to a series of problems that,
in a second stage, public authorities might intervene upon.
According to Knuutinen and Pietiläinen (2017), public
policies aiming at fighting less responsible procedures and
actions by firms are perceived by investors as an incen-
tive to continue to pursue themselves an ethical financial
behavior.
Furthermore, SRI is the mirror image of corporate social

responsibility. As highlighted by Puaschunder (2017),
firms are socially responsible in the sense they try to
capture investment and for such they need to act in a
responsible way. Acting responsibly will certainly con-
tribute for a future strategic advantage. In Revelli’s (2017)
view, announcing that an investment is socially respon-
sible is a way to call the attention of investors. This also
has its perils, because firms become socially responsible
not because of a genuine concern with society and the
environment but because they opportunistically perceive
that this might bring about the curiosity and attention
of investors and their willingness to take part in the
business.
The discussion in the precedent paragraphs reveals a

theme that has wide ramifications, which spread through-
out many areas of knowledge within business sciences
and social sciences. Specifically, in this study and in the
sections that follow, SRI is approached from the economic
theory point of view. The trade-off between financial and
non-financial returns is evaluated and debated, assuming
for such the structure of an optimal growth model. This



Gomes International Journal of Corporate Social Responsibility             (2020) 5:5 Page 5 of 17

is a relatively simple theoretical framework that allows
to analyze the mentioned trade-off in a dynamic (i.e.,
intertemporal) perspective.
Optimal growth theory typically concentrates attention

on the supply side of the economy, i.e., on the accumu-
lation of wealth through the efficient use and combina-
tion of factor inputs. Behavioral elements are, in general,
excluded from the analysis; they rarely emerge in this type
of setting where almost invariably a representative agent
maximizes consumption utility subject to resource accu-
mulation constraints. One behavioral element emerges,
though, when taking into account agent heterogeneity;
nevertheless, in growth models heterogeneity is typically
circumscribed to supply-side issues, namely concern-
ing skills, productivity and innovative capabilities (Kim
and Song, 2014; Zeira and Zoabi, 2015; Jaimovich and
Rebelo, 2017; Acemoglu et al., 2018; Akcigit and Kerr,
2018; Grossman and Helpman, 2018). In Altman (2009),
technological change is perceived as a behavioral and
institutional phenomenon.
Other types of heterogeneity and non-standard behav-

ior, namely concerning agents’ preferences, are seldom
integrated in this kind of structure of analysis. Exceptions
are rare. One of these exceptions is the work by Jones
(2016). By building a growth framework that associates
the pace of economic growth with fundamental choices on
how to produce, Jones (2016) indirectly tackles with the
issue of SRI. The main argument offered by this author
is that the economy and its agents systematically have a
crucial decision to make: to grow slow and safe, or to
grow fast and recklessly. Several possible examples of this
type of dilemma are given in the cited study and include
producing automobile engines that pollute less vs pro-
ducing automobile engines that are more powerful, or
manufacturing insulating material that is safer vs manu-
facturing insulatingmaterial that is easier to produce. As it
should be evident, when the society (the investors) decides
about the posed choices, it is also selecting the level of
SRI that is sensible to pursue under given socioeconomic
conditions. In a same vein, Antoci et al. (2012) make an
integrated approach of environmental degradation and
economic growth, by establishing an individual prefer-
ence for the decision-maker regarding long-term natural
protection.
The model to explore in the next sections puts the

emphasis in the aforementioned kind of dilemma, where
not only quantitative growth but also qualitative growth
matters: the emphasis is placed not just on how much to
produce but also on how it is produced and on the extent
of the externalities that the investment generates.

The benchmark intertemporal optimizationmodel
Consider a representative investor5. As a first simplifying
assumption, let this investor be a wealthy hand-to-mouth
agent (as defined in Kaplan et al., 2014), i.e., someone
who, at every date t, fully consumes her labor income and
re-invests all capital returns. This rule-of-thumb inter-
pretation of the agent’s behavior allows us to concentrate
solely on investment decisions, thus overlooking the prior
consumption-savings allocation problem.
The investor faces a wide array of investment opportu-

nities, from which she will select, at date t, only one. The
main selection criterion is associated with the trade-off
between the return on the investment and the percep-
tion about the extent in which such investment is socially
responsible. A fundamental feature of the proposed setup
is that an investment project that fails in complying with
environmental norms, fiscal obligations, ethical values,
labor safety procedures, and other aspects of socially
responsible behavior, gains a productivity advantage, in
the sense that it may generate additional income with
lower costs relatively to other projects where such val-
ues and norms are respected. As such, when selecting
an investment project, the investor is essentially choos-
ing the degree of social damage she is willing to bear in
order to keep investment returns high or, conversely, how
much income she is willing to abdicate to act in a socially
responsible mode.
Let D(t) ≥ 0 be a measure of the social damage asso-

ciated with a given project. If the project fulfills all the
criteria to be considered a fully socially responsible invest-
ment, then D(t) = 0. On the other extreme, projects not
complying with any of the norms allowing to classify them
as socially responsible will be such that D(t) → ∞. The
productivity advantage of socially irresponsible projects is
modelled in the following way. Let A(t) ≥ 0 represent the
total factor productivity (TFP) of a given income generat-
ing activity; the relation between variables D(t) and A(t)
will be such that

A(t) = Al
φ

[
1 − (1 − φ) e−D(t)

]
,Al > 0; 0 < φ ≤ 1

(1)

In Eq. (1), breaking the norms underlying a socially
responsible behavior makes TFP to approach an upper

5The model is designed and solved for a representative investor, under the
implicit assumption that agent heterogeneity is inexistent or negligible. If the
agents in the economy all behave in the same rational way, have the same
preferences, and possess identical initial endowments, then it is reasonable to
analyze the behavior of a single agent as if it was representing the whole set of
investors in the economy. This is a typical assumption in economic theory.
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bound A(t) = Al
φ
; ethical, sustainable and responsible

behavior has a cost from the point of view of the project’s
return, with productivity falling towards the lower bound
A(t) = Al. The lower the value of parameter φ, the
stronger will be the stimulating effect of the socially irre-
sponsible behavior of the project’s managers over the
capacity of the project to generate a large return.
The production technology associated with projects at

each social damage level is identical, and given by a typical
Cobb-Douglas production function:

y(t) = A(t)k(t)α (2)

In Eq. (2), y(t) ≥ 0 and k(t) ≥ 0 correspond, respectively,
to the amounts of output and of physical capital per unit
of labor; α ∈ (0, 1) is the output-capital elasticity. Under a
competitive market environment, the gross rate of return
on investment is equal to the marginal productivity of
capital, i.e.,

r(t) = αA(t)k(t)−(1−α) (3)

Because the representative agent integrally reinvests the
obtained capital returns, the respective capital accumula-
tion constraint might be displayed as

.
k(t) = [r(t) − δ] k(t), k(0) = k0 given (4)

with δ ∈ (0, 1) the capital depreciation rate; r(t) − δ is the
net rate of return on investment.
As the rational agent she is, the representative investor

will want to maximize her financial gains. Nevertheless,
social responsibility considerations are, in the current
context, also an element to take into account in the delib-
erative process. Without such considerations, the investor
would want to attain the highest possible return from the
investment, and therefore social damage would be allowed
to extend to its fullest; the project(s) for which D(t) → ∞
would be chosen. However, if social concerns are part of
the investor’s agenda, the agent will accept lower A(t) and
r(t), to guarantee a not so high D(t). Hence, the funda-
mental question is how much social damage the investor
is willing to tolerate in order to boost the productivity of
the invested capital.
The benchmark model will involve two endogenous

variables: a state variable, the capital stock, and a con-
trol variable, which will reflect social awareness or social
responsibility. This second variable will be modeled along
the lines of the reasoning by Dam and Heijdra (2011)
and Dam and Scholtens (2015), i.e., assuming a warm-
glow motive. Under this motive or effect, the agent draws
relatively lower utility if investing in projects involving
stronger social damage, i.e., the investor experiences an
emotional penalty whenever her investment somehow
contributes to environmental, social or political degrada-
tion. In opposition, investment projects highly engaged in
protecting environmental, social and political norms and

institutions will make the investor experience a positive
emotional reward that goes beyond the financial gain.
Let g(t) be the warm-glow variable, such that,

g(t) = 1
ζ
e−D(t), 0 < ζ ≤ 1 (5)

A straightforward inspection of the mathematical proper-
ties of Eq. (5) allows to verify that this is a negatively sloped
continuous function, with g(t) = 1

ζ
for D(t) = 0 and

g(t) → 0 whenever D(t) → ∞. Variable g(t) translates
the extent to which the representative agent values the
financial gain obtained from the investment, for invest-
ment opportunities with different attached social damage.
There will be a threshold value such that g(t) = 1, that
corresponds to the circumstance in which the social dam-
age is such that the agent does not experience either an
emotional reward or an emotional penalty. Under the
proposed functional specification, (5), this threshold cor-
responds to point D(t) = − ln ζ . If D(t) > − ln ζ , then
g(t) < 1, implying a utility drawn from the investment
that is lower than the financial reward; if D(t) < − ln ζ ,
then g(t) > 1, what signifies that the social damage caused
by the economic activity underlying the investment is
small enough to justify an increase in perceived utility rel-
atively to the benchmark value, and thus a utility level
above the respective financial return.
The above argument is better understood when assem-

bling an explicit utility function, associated with the
investment undertaken at date t, where utility emanates
from the capital income generated by the investment, duly
weighted by the warm-glow effect, i.e.,

V (t) = αy(t)g(t) = r(t)k(t)g(t) (6)

Observe that a high value of parameter ζ (near ζ =
1) reflects a strong warm-glow effect or a strong social
responsibility awareness, in the sense that the emotional
penalty over large social damage is high and the emotional
reward over small social damage is low. In the opposite
case (ζ close to zero), the agent experiences a large degree
of satisfaction for low levels of social irresponsibility and
a small degree of intolerance with respect to high levels of
social damage. Figure 2 displays warm-glow function g(t)
for different values of parameter ζ .
The intertemporal optimal control problem faced by the

representative investor takes the form

Max
g(t)

∫ ∞

0
V (t)e−ρtdt subject to (4) (7)

In expression (7), ρ ≥ 0 is the utility discount rate, or
rate of intertemporal preference. Although simple in its
structure, the proposed optimal control problem involves
relatively intricate dynamics, which are explored in the
following section.
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Fig. 2Warm-glow function g(t)

Given Eqs. (1) and (5), one can suppress the social dam-
age variable from the analysis, and establish a straightfor-
ward relation between TFP and the social responsibility
variable,

A(t) = Al
φ

[
1 − (1 − φ) ζ g(t)

]
(8)

In accordance with Eq. (8), the relation between A(t) and
g(t) is of opposite sign: stronger social damage simul-
taneously increases A(t) and increases social awareness
[lowers g(t)]. Figure 3 represents the relation between
variables A(t) and g(t) for different values of parameter
ζ ; the graphic allows to verify that the lower-bound on
the value of the warm-glow variable, g(t) = 0, is coinci-
dental with the upper-bound on the productivity variable,

A(t) = Al
φ
; while the upper-bound on g(t), g(t) = 1

ζ
, cor-

responds to the no social damage circumstance such that
A(t) = Al.
The specified problem is specially meaningful if an inte-

rior optimum exists, i.e., if the maximum of V (t) in Eq. (6)
is found for a level of g(t) such that 0 < gmax < 1

ζ
. Pro-

ceeding with the proper computation, one verifies that

∂V (t)
∂g(t)

= 0 ⇒ gmax = 1
2 (1 − φ) ζ

(9)

To guarantee that the found gmax stays within the bound-
aries of the stipulated interval, the following constraint
must hold: φ < 1/2. This constraint on the value of
parameter φ guarantees that expression (6) will be an
inverted U-shaped curve in the g(t)−V (t) space, for every

Fig. 3 The A(t) - g(t) diagram
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date t, with a maximum inside interval
(
0, 1

ζ

)
. If condition

φ < 1/2 is not satisfied, then a radical investor choice will
take place: the agent will invariably select an investment
project that causes no social damage, although this gener-
ates the lowest possible productivity and return. In other
words, if the productivity advantage originating on social
damaging behavior is not strong enough (i.e., if φ is not
small enough), the investor will prefer to put her money in
a completely damage free project.

Steady-state and transitional dynamics
The first step in the dynamic analysis of optimal control
problem (7) consists in displaying the respective current-
value Hamiltonian function. This is,

H
[
k(t), g(t), p(t)

] = {
r(t)

[
g(t) + p(t)

] − δp(t)
}
k(t)
(10)

with costate variable p(t) ∈ R representing the current-
value shadow-price of capital6.
To obtain the first-order optimality conditions, one

applies Pontryagin’s principle. The conditions are:
∂H [.]
∂g(t)

= 0 ⇒ g(t) = 1
2

[
1

(1 − φ) ζ
− p(t)

]
(11)

.p(t) = ρp(t) − ∂H [.]
∂k(t)

⇒
.p(t) = (ρ + δ) p(t) − αr(t)

[
g(t) + p(t)

]
(12)

and the transversality condition,

lim
t→∞p(t)e−ρtk(t) = 0 (13)

A differential equation for variable g(t) is obtainable by
differentiating Eq. (11) with respect to time,

.g(t) = −1
2

.p(t) ⇒
.g(t) = 1

2
{
αr(t)

[
g(t) + p(t)

] − (ρ + δ) p(t)
}

(14)

In the current setting, under production technology
(2), capital accumulation exhibits diminishing marginal
returns, what necessarily implies that the stock of capi-
tal held by the investor converges to a constant long-term
steady-state value. The steady-state will be further char-
acterized by constant levels of productivity, social damage
and social awareness. Once the steady-state is asymptoti-
cally reached, the long-term optimal choice of the investor
is perpetuated over time (in the absence of external dis-
turbances). The long-term optimal choice will correspond
to the selection of a specific project in which to invest;
this project generates the level of social damage that
allows for the best possible combination of potential to

6Note that p(t) ≡ p̃(t)eρt , with p̃(t) the present-value costate variable or
dynamic Lagrange multiplier (see Barro and Sala-i-Martin, 2004).

generate financial returns and mitigation of the ethi-
cal concerns posed by the investment option. Finding
the long-run optimal levels of social damage, productiv-
ity, capital holdings, and emotional reward / emotional
penalty over financial returns is the task ahead.
To fully characterize the long-term equilibrium, first

observe that, from equation (4), the steady-state rate of
return on capital is r∗ = δ. Applying this equality to
.g(t) = 0, the following outcome is obtained,

g∗ = ρ + δ − αδ

2 (ρ + δ) − αδ

1
(1 − φ) ζ

(15)

For boundary g∗ < 1
ζ
to be satisfied under (15 ), one

would need to impose constraint φ <
ρ+δ

2(ρ+δ)−αδ
; this con-

straint is less restrictive than the already stated condition
φ < 1/2, and thus the obtained result is a feasible inte-
rior solution. Expression (15) is instrumental to compute
the steady-state levels of productivity, physical capital, and
social damage. These are, respectively,

A∗ = ρ + δ

2 (ρ + δ) − αδ

Al
φ

(16)

k∗ =
[

α

δ

ρ + δ

2 (ρ + δ) − αδ

Al
φ

]1/(1−α)

(17)

D∗ = − ln
[

ρ + δ − αδ

2 (ρ + δ) − αδ

1
(1 − φ)

]
(18)

A relatively detailed characterization of the impact of
changes on parameter values over the steady-state locus
is made further below for parameters ζ and φ, which
are the ones that determine the shape of the warm-glow
function and of the productivity function. A first glance
on long-run equilibrium results allows to highlight a few
meaningful outcomes: first, the shape of the warm-glow
function determines the steady-state value of the warm-
glow variable but has no impact on the long-term levels of
productivity, capital stock, and social damage; second, the
value of parameter φ influences all steady-state results: an
increase in the value of φ will provoke a fall in the steady-
state levels of productivity and capital accumulation; the
warm-glow index will suffer, in such circumstance, an
increase. The optimal level of social damage will fall with
an increase in the value of φ. This last result is justi-
fied under the logic that if social damage allows more
intensely for higher productivity, then the investor might
prefer to choose a less damaging level of productivity,
thus attributing more weight to the alternative goal of act-
ing responsibly. Note, as well, that a positive change on
the discount rate and on the capital depreciation rate will
make the value of D∗ to fall: strong intertemporal dis-
counting and fast capital depreciation imply that the agent
will not be willing to accept investing in activities with a
high associated social damage.
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Next, we analyze transitional dynamics. The lineariza-
tion of differential Eqs. (4) and (14) in the steady-state
vicinity allows to write the following matricial system,
⎡
⎣

.
k(t)
.g(t)

⎤
⎦=

⎡
⎣ −(1 − α)δ −δ (1 − φ) ζ

2(ρ+δ)−αδ
ρ+δ

k∗

− 1
2

α(1−α)δ
(1−φ)ζ

ρ+δ
2(ρ+δ)−αδ

1
k∗ ρ + (1 − α)δ

⎤
⎦.

⎡
⎣ k(t) − k∗

g(t) − g∗

⎤
⎦

(19)

The trace and the determinant of the Jacobian matrix in
system (19), J, are, respectively, Tr(J) = ρ > 0 and
Det(J) = −(1 − α)δ

[
ρ + (1 − α

2 )δ
]

< 0. A positive trace
and a negative determinant imply that one and only one
of the eigenvalues of matrix J is a negative value, meaning
that the two-dimensional system under scrutiny is saddle-
path stable, i.e., there is one stable dimension. This is the
common result in two-dimensional optimal growth mod-
els; given the existence of a state variable and of a control
variable, the convergence to the steady-state is guaran-
teed by the possibility of adjustment of the initial value
of the control variable to the stable trajectory, which will
then be followed as the endogenous variables converge
to the already characterized long-term equilibrium locus.
Eigenvalues are given by the following expression:

λ1, λ2 = ρ

2
±

{(ρ

2

)2 + (1 − α)δ
[
ρ +

(
1 − α

2

)
δ
]}1/2

(20)

with λ1 < 0 and λ2 > 0. To compute the saddle (stable)
trajectory and the anti-saddle (unstable) trajectory, one
calculates the following eigenvectors’ matrix of J,

P =
⎡
⎣

1 1
1
2

α(1−α)δ
(1−φ)ζ

ρ+δ
2(ρ+δ)−αδ

1
k∗

ρ+(1−α)δ−λ1
− (1−α)δ+λ2

δ(1−φ)ζ
2(ρ+δ)−αδ

ρ+δ
k∗

⎤
⎦ (21)

The saddle-path trajectory is, then, expressed under the
form

g(t) − g∗ =
1
2

α(1−α)δ
(1−φ)ζ

ρ+δ
2(ρ+δ)−αδ

1
k∗

ρ + (1 − α)δ − λ1

[
k(t) − k∗] (22)

while the anti-saddle trajectory is

g(t) − g∗ = − (1 − α)δ + λ2

δ (1 − φ) ζ
2(ρ+δ)−αδ

ρ+δ
k∗

[
k(t) − k∗] (23)

Clearly, the stable trajectory and the unstable trajectory
displayed in Eqs. (22) and (23) are, respectively, positively
sloped and negatively sloped. This result might also be
depicted graphically, through a phase diagram. Taking the
elements in the Jacobian matrix of system (19), note that

.
k(t) = 0 ⇒ g(t)−g∗ = − 1 − α

(1 − φ) ζ
2(ρ+δ)−αδ

ρ+δ
k∗

[
k(t) − k∗]

(24)

.g(t) = 0 ⇒ g(t) − g∗ =
1
2

α(1−α)δ
(1−φ)ζ

ρ+δ
2(ρ+δ)−αδ

1
k∗

ρ + (1 − α)δ

[
k(t) − k∗]

(25)

Curve (24) has a negative slope and curve (25) displays a
positive slope. To visualize the location of the saddle and
of the anti-saddle trajectories, we now identify directional
arrows; these can be drawn in the phase diagram by evalu-
ating the derivatives of the two differential equations with
respect to the variable in the horizontal axis, i.e., through
the analysis of the values in the first column of the Jaco-
bian matrix in (19). To the right of

.
k(t) = 0, the value of

k(t) falls, given that the element in the first row and first
column of matrix J is negative; to the left of this reference
line, the value of this variable rises (these flows are rep-
resented by parallel lines to the axis corresponding to the
state variable). Given that the element of matrix J in the
first column and second line is also negative, to the right
of .g(t) = 0 there will be a decrease in the value of g(t),
and to the left of this line the opposite will occur (this vec-
tor field is represented in parallel to the axis of the control
variable).
Figure 4 represents the phase diagram, constructed

under the above guidelines. We find that the unstable tra-
jectory is steeper than

.
k(t) = 0; one also confirms that

the saddle trajectory is positively sloped, but flatter than
.g(t) = 0. Since variables will follow the stable trajectory
in the direction of the steady-state, and assuming that
capital accumulates over time, so that k(t) increases as it
converges to the long-term equilibrium, the value of g(t)
will also increase along this convergence process, mean-
ing that the emotional reward effect becomes increasingly
accentuated.
A final appointment to be made in this section concerns

the formal analysis of disturbances over parameter values
in the SRI model.
The proposed model involves various parameters. In

order to address how the computed steady-state might
be disturbed, we concentrate attention on two of these,
those with the most direct link with the investment return
- responsible investment trade-off: the extent in which
departing from a socially responsible investment boosts
productivity, φ, and the measure of the warm-glow effect,
ζ . We extend the presentation of system (19) in order to
include possible perturbations on each of the two high-
lighted parameters,

[ .
k(t)
.g(t)

]
= J .

[
k(t) − k∗
g(t) − g∗

]
+

[
jkφ jkζ
jgφ jgζ

] [
	φ

	ζ

]
(26)

with jkφ = ∂
.
k(t)
∂φ

, jkζ = ∂
.
k(t)
∂ζ

, jgφ = ∂
.g(t)
∂φ

, jgζ = ∂
.g(t)
∂ζ

. To
find short-run and long-run multipliers, which represent
the changes the endogenous variables go through when
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Fig. 4 Phase diagram

the steady-state is disturbed by a change in a parameter
value, one needs to compute the inverse of the Jacobian
matrix. The long-run multipliers originating from a per-
turbation on the selected parameters are, then, given by

[
	k(∞)

	g(∞)

]
= −J−1

[
jkφ jkζ
jgφ jgζ

] [
	φ

	ζ

]
(27)

The following results are the outcome of this computa-
tion:

[
	k(∞)

	g(∞)

]
=

[
− 1

1−α
1
φ
k∗ 0

1
1−φ

g∗ − 1
ζ
g∗

][
	φ

	ζ

]
(28)

System (28) reveals that a perturbation of positive sign
on ζ generates a decrease in the steady-state value of the
warm-glow variable g(t), while the capital stock remains
unchanged; a positive perturbation in the value of param-
eter φ has a negative effect over the capital stock and a
positive effect over the warm-glow index, as already high-
lighted above. Besides the long-term impact, it is also
possible to compute the extent of the initial jump in the
control variable after the perturbation that allows the
system to adjust to locate in the new post-perturbation
saddle-path trajectory; while the state variable, capital,
does not suffer any initial change, the control variable will
be subject to the following jump:

	g(0) = 	g(∞) −
1
2

α(1−α)δ
(1−φ)ζ

ρ+δ
2(ρ+δ)−αδ

1
k∗

ρ + (1 − α)δ − λ1
	k(∞) (29)

with the fraction that multiplies with 	k(∞) being the
slope of the saddle-path trajectory, as already displayed in
(22). For 	φ > 0, it is straightforward to identify that

	g(0) > 	g(∞), meaning that the initial jump in the
value of the warm-glow variable is stronger than the long-
term effect, i.e., there is a shift to the new saddle-path
trajectory, which is positively sloped and, once in the new
stable trajectory, there is then a fall in the value of both
endogenous variables towards the new steady-state point.
Note, as well, that the slope of the saddle-path trajectory
increases whenever	φ > 0; to confirm this, just compute
the derivative of the slope with respect to φ and observe
that it possesses a positive sign. For 	ζ > 0, 	g(0) =
	g(∞) because k∗ suffers no change and, therefore, in
this case, the initial jump in the warm-glow variable that
places the system in the new stable trajectory also places
it immediately in the new steady-state point.
Figures 5 and 6 display the outcome of the mentioned

perturbations. In the first case, the saddle-path shifts
upward to the left, leading to a new equilibrium point
where k∗ is smaller than the initial level, and g∗ is higher.
In the instant in which the perturbation occurs, the con-
trol variable suffers a jump in the direction of the new sta-
ble trajectory; as one can visualize and as already argued,
the initial change in g(t) is larger than the final change,
because following the new stable trajectory implies that
the values of both endogenous variables will decline. In
the second case, the saddle-path shifts down, but imme-
diately to the new steady-state point, without the need for
any additional adjustment over the new saddle trajectory.
The phase diagrams in Figs. 5 and 6 are complemented
with the representation of the warm-glow function, in
order to visualize how the social damage - warm-glow
relation is eventually disturbed: a positive change in the
value of φ does not provoke any effect on the location of
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Fig. 5 Steady-state perturbation 	φ > 0

function g(t) butmoves the steady-state equilibrium point
to the left; a positive change in the value of ζ shifts func-
tion g(t) down, leading to a fall in g∗ althoughmaintaining
D∗ in the same equilibrium position.

A two-sector endogenous growthmodel
In this section, the previously undertaken analysis is com-
plemented with a modified version of the socially respon-
sible investment model. In the new version, an education
sector is added to the framework, and the technology
of production of the education sector is considered to
be such that the accumulation of human capital is sub-
ject to constant marginal returns. The constant returns
assumption implies that human capital is the driver of
endogenous growth. Because human capital will, then,
serve as an input in the development of the investment
project, the capital stock of the representative agent will
also grow endogenously, in the long-term, at a positive
constant rate.
Consider a same objective function as in Eq. (6):

the goal of the representative agent continues to be

to maximize the returns from investment, i.e., the rate
of return multiplied by the capital stock, with these
returns duly weighted by the socially responsible behav-
ior, which continues to be measured through control
variable g(t). Besides g(t), there is now another control
variable, namely the share of human capital allocated to
the production process associated with the investment
project; let this share be u(t) ∈ (0, 1); its complement,
1 − u(t), is the fraction of human capital dedicated to
the generation of additional human capital via education
sector.
The economy has two sectors, that produce physical

capital and human capital, respectively. The human cap-
ital variable, per labor unit, is defined as h(t) ≥ 0. The
differential equation characterizing the process of accu-
mulation of physical capital is similar to (4), with a mean-
ingful difference: the Cobb-Douglas production function
now takes as inputs not only physical capital but also
human capital and, therefore, the gross rate of return on
investment although continuing to reflect the marginal
productivity of capital is now such that
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Fig. 6 Steady-state perturbation 	ζ > 0

r(t) = αA(t)
[
u(t)h(t)
k(t)

]1−α

(30)

The technology variable, A(t), continues to correspond to
the expression in (8), since no modification of the social
damage impact is being considered; the only addition to
the model is the inclusion of a new input that allows for
endogenous growth. As stated, the generation of human
capital is subject to constant marginal returns, and the
respective process of accumulation is given by
.
h(t) = B [1 − u(t)] h(t) − δh(t), h(0) = h0 given, B > 0

(31)

Parameter δ ∈ (0, 1) represents, in this case, the obso-
lescence or depreciation rate of human capital, which, for
a matter of simplification is, in what follows, considered
identical to the depreciation rate of k(t).
The characterized optimal control model might be

solved as in the simpler version, by setting up the current-
value Hamiltonian function and by computing first-order

conditions. The presentation of the Hamiltonian func-
tion requires the definition of two current-value costate
variables, associated with each one of the dynamic con-
straints; let these be, respectively for the physical capital
and for the human capital constraints, p(t) and q(t)7. Let

H
[
k(t), h(t), g(t),u(t), p(t), q(t)

] = {
r(t)

[
g(t) + p(t)

] − δp(t)
}
k(t)

+ {B [1 − u(t)] − δ} q(t)h(t)
(32)

7As before, current-value costate variables contrast with their present-value
counterparts. Concerning the first of these variables, we have, as previously
assumed, p(t) ≡ p̃(t)eρt . Relatively to q(t), because this is associated with the
engine of growth, the present-value version of this variable will grow at the
constant steady-state growth rate, which for now we designate by v. Thus,
q(t) ≡ q̃(t)e(ρ+v)t ; with q̃(t) the present-value costate variable associated with
human capital accumulation. This specificity will have implications in the
presentation of the optimality condition regarding the motion of q(t) and also
in the shape of the transversality condition. By assuring that the model is
solved for the current-value costate variables as presented, one guarantees the
determination of a steady-state locus where human capital and physical
capital grow at a constant rate, while the other relevant endogenous variables
are constant values.
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First-order optimality conditions are computed as in the
original version of the model. Two of these conditions
might be written exactly as in (11) and (12). Besides these,
the following are also optimality conditions:

∂H [.]
∂u(t)

= 0 ⇒ (1 − α)r(t)
k(t)

u(t)h(t)
[
g(t) + p(t)

] = Bq(t)

(33)

.q(t) = (ρ + v)q(t) − ∂H [.]
∂h(t)

⇒
.q(t) = (ρ + v + δ)q(t) − (1 − α)r(t)

k(t)
h(t)

[
g(t) + p(t)

]

− B [1 − u(t)] q(t) (34)

with v > 0 the endogenous steady-state growth rate,
as already mentioned in footnote 2. Combining static
Eq. (33) with dynamic Eq. (34), a simplified rule of motion
for variable q(t) is obtained,

.q(t) = (ρ + v + δ − B)q(t) (35)

The transversality conditions are (13) and
lim
t→∞q(t)e−(ρ+v)tk(t) = 0 (see footnote 2).
Because, by assumption, q(t) grows at a zero rate in the

steady-state, Eq. (35) contains the answer to the question
about the rate at which the two assumed forms of capital
grow in the long-term. This rate is

v = B − ρ − δ (36)

Letting k∗ and h∗ grow at rate v, two relevant steady-
state results emerge: r∗ = B − ρ and u∗ = ρ

B . Note
that B > ρ is, in the current context, a necessary condi-
tion to guarantee a positive long-term rate of return and
an interior solution for u∗; furthermore, it allows for a
steady-state growth rate above −δ. Further steady-state
results might be obtained directly from the inspection of
optimality conditions, namely after recalling that, in the
long-run equilibrium, .p(t) = 0. The steady-state level of
the warm-glow effect variable is now

g∗ = ρ + δ − α (B − ρ)

2 (ρ + δ) − α (B − ρ)

1
(1 − φ) ζ

(37)

Result (37) shares some similarities with (15), namely
parameters φ and ζ influence this result in the exact same
way as before. However, because now the long-term equi-
librium rate of return r∗ is not equal to the depreciation
rate but to the difference between the education sector
technology and the intertemporal discount rate, the out-
come is different. Particularly important is that the extent
in which education is successful is crucial to determine
the degree of social awareness in equilibrium; observe
that ∂g∗

∂B < 0, meaning that more efficient human capital
production lowers g∗, hence reinforcing the responsible
investing behavior; the reason for this outcome is intu-
itive: as the agent is able to accumulate additional human

capital, she can partially replace part of the physical cap-
ital in production by human capital, and therefore the
first becomes less relevant in generating wealth and the
agent can afford to be more selective in choosing where to
invest.
Additional steady-state results include the equilibrium

project’s productivity, the physical capital - human capital
ratio, and the social damage result. Let ω(t) ≡ k(t)/h(t);
the mentioned outcomes are:

A∗ = ρ + δ

2 (ρ + δ) − α (B − ρ)

Al
φ

(38)

ω∗ = ρ

B

(
αA∗

B − ρ

)1/(1−α)

(39)

D∗ = − ln
[

ρ + δ − α (B − ρ)

2 (ρ + δ) − α (B − ρ)

1
(1 − φ)

]
(40)

These results are qualitatively similar to the ones in the
original model, namely with regard to the impact of
parameters φ and ζ over productivity and social dam-
age. Below, one explores further the two-sector socially
responsible investment model, by investigating transi-
tional dynamics.
The analysis of the transitional dynamics of the two-

sector model might be undertaken in a setting with three
endogenous variables and respective motion equations.
The variables are the capital ratio, ω(t), the social aware-
ness index, g(t), and the share of human capital allocated
to the development of the investment project, u(t). To
write the first equation note that, by definition,

.
ω(t)
ω(t) =

.
k(t)
k(t) −

.
h(t)
h(t) ; therefore, it is straightforward to display the

differential equation referring to the capital ratio:
.
ω(t) = {r(t) − B [1 − u(t)]} ω(t) (41)

For variable g(t), given the similarity of the first-order
conditions regarding the relation between g(t) and p(t),
and the equation of motion for p(t), relatively to the
benchmark model, the respective equation of motion is
equivalent to (14); this can also be presented as

.g(t) = 1
2

{
αr(t)

[
1

(1 − φ) ζ
− g(t)

]

− (ρ + δ)

[
1

(1 − φ) ζ
− 2g(t)

]} (42)

Finally, an equation of motion for share u(t) is obtainable
by differentiating optimality condition (33) with respect
to time and, consequently, by replacing the various time
derivatives by the respective rules ofmotion. The outcome
is:

.u(t) =
{

ρ + δ

α

1 − 2 (1 − φ) ζ g(t)
1 − (1 − φ) ζ g(t)

− B [1 − u(t)]
}
u(t)

(43)
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Equations (41), (42), and (43) form a three-variable three-
dimensional system, for which one can analyze the respec-
tive dynamics in the steady-state vicinity. The lineariza-
tion of each equation conducts to the following matricial
system:

⎡
⎣

.
ω(t)
.g(t)
.u(t)

⎤
⎦ = Ĵ .

⎡
⎣

ω(t) − ω∗
g(t) − g∗
u(t) − u∗

⎤
⎦ (44)

with

Ĵ=

⎡
⎢⎢⎢⎢⎢⎣

−(1 − α)(B − ρ) − (B−ρ)ω∗
1

(1−φ)ζ
−g∗

[
α + (1 − α) B

ρ

]
Bω∗

− 1
2

α(1−α)(B−ρ)
[

1
(1−φ)ζ

−g∗
]

ω∗ (ρ + δ) − α(B − ρ) 1
2

α(1−α)B(B−ρ)
[

1
(1−φ)ζ

−g∗
]

ρ

0 −
ρ(ρ+δ)
(1−φ)ζ

αB
[

1
(1−φ)ζ

−g∗
]2 ρ

⎤
⎥⎥⎥⎥⎥⎦

(45)

Despite the dimension of matrix (45) and the complexity
of some of its elements, the eigenvalues of Ĵ correspond
to simple expressions, namely λ1 = −(v − ρ), λ2 = 0,
λ3 = ρ. Therefore, the system displays a bifurcation
dimension (associated with λ2), an unstable dimension
(associated with λ3), and a dimension that might be either
stable or unstable (associated with λ1); the condition for
the existence of a stable dimension, which guarantees con-
vergence to the steady-state from any initial point near
the equilibrium (given that two of the three endogenous
variables are control variables), is v > ρ.
To obtain further insights from the analysis of transi-

tional dynamics, one computes the eigenvector associated
with the negative (under v > ρ) eigenvalue λ1:

P̂ =
⎡
⎢⎣

1
α(ρ+δ)(B−ρ−δ)

[2B−α(B−ρ)][2(ρ+δ)−α(B−ρ)]ω∗ 1
(1−φ)ζ

ρ
B
2(ρ+δ)−α(B−ρ)
[2B−α(B−ρ)]ω∗

⎤
⎥⎦ (46)

Eigenvector (46) allows for the straightforward presenta-
tion of the saddle-path trajectories, which are:

g(t) − g∗ = α (ρ + δ) (B − ρ − δ)

[2B − α (B − ρ)] [2 (ρ + δ) − α (B − ρ)]ω∗
1

(1 − φ) ζ

[
ω(t) − ω∗]

(47)

u(t) − u∗ = ρ

B
2 (ρ + δ) − α (B − ρ)

[2B − α (B − ρ)]ω∗
[
ω(t) − ω∗] (48)

For a positive v, both stable trajectories have a positive
slope, what signifies that the social awareness discount
decreases [g(t) increases] with an increase in the stock
of physical capital relatively to human capital; also, the
increase in the stock of physical capital relatively to human
capital occurs, in the adjustment process to equilibrium,
together with a reallocation of human capital in the direc-
tion of the productive sector.

Conclusion
Failing to comply with ethical, moral, or even legal
requirements in business may offer a competitive advan-
tage to firms and other project developers relatively to
those who allocate resources to the fulfilment of those
requirements. In such a scenario, investors will have a
dilemma to solve: to be solely concerned with financial
returns and disregard how such returns are generated or,
alternatively, to be ethically conscientious and, thus, to
be prepared to renounce to part of their gain in favor
of the satisfaction and tranquility of investing in socially
responsible projects. The model developed in this paper
considers a heterodox view (i.e., behavioral view) of peo-
ple’s choices and assumes that agents are not solely driven
by profitability criteria. If utility comes both from financial
gains and from the satisfaction of investing conscien-
tiously, then a trade-off emerges, and this trade-off might
be assessed under a dynamic optimal control framework.
The proposed model considers a typical process of util-

ity maximization subject to a capital accumulation con-
straint under two standard growth environments. In the
first setting, the production technology is of the Cobb-
Douglas kind, and therefore we are in the presence of a
neoclassical growth setup with zero steady-state growth;
the second version of the model is more sophisticated, in
the sense that an education sector is added; in the edu-
cation sector, the production function of human capital
exhibits constant marginal returns, thus leading to a sce-
nario of endogenous growth, with both physical capital
and human capital growing at a positive constant rate over
a balanced growth path.
The analysis concentrates on investment outcomes, and

not on consumption-savings decisions, what allows for a
more straightforward analysis of the representative agent’s
options. Basically, the representative investor will desire to
act ethically and therefore she will weight ethical behavior
against financial returns; given her preference patterns, it
is possible to determine the levels of social responsibil-
ity, social damage, and financial return that will prevail in
the steady-state. Although simple, themodel is sufficiently
comprehensive to equate and explain how two conflict-
ing investment goals collide and how the agent will make
the optimal choice which, in this case, is not a choice that
just maximizes financial outcomes but a choice that also
answers to the criterion of social responsibility.
The fundamental message that the developed model

intends to convey, in either the neoclassical and endoge-
nous growth versions, is synthesized in the graphic of
Fig. 7. This graphic displays two lines, both representing
the utility level of the investor. The line with a positive
slope throughout the entire social damage range is the
utility of the financial gain associated with the invest-
ment, without any attached social responsibility concern;
in this case, the agent is solely focused on the return of the
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Fig. 7 Utility functions: financial gain vs social responsibility

investment, and she is willing to accept an ever increasing
social damage, because, under the model’s assumptions,
additional social damage is associated with projects deliv-
ering higher productivity and higher returns. In this case,
the posed problem is not, in fact, a relevant economic
problem: there is no constraint preventing the investor of
pursuing ever increasing financial gains.
The curve with a maximum value at D∗ is the util-

ity of the investor when SRI concerns are brought into
the agent’s deliberation process. In this case, a trade-
off emerges and the problem becomes worth analyzing
from an economic analysis point of view. In a first phase,
the agent finds it beneficial to invest in projects that are
socially more damaging because they have associated a
higher return. As the impact of diminishing capital returns
gets stronger this desire is changed, because the additional
financial gain is overtaken by the social awareness com-
ponent of the utility function that penalizes investment
opportunities leading to stronger ethical, environmental,
social and political worries. The utility function that com-
bines the financial gain with the ethical dividend is a
function with a maximum, and the rational agent will act
in order to attain this maximum. Therefore, the agent in
the proposed model remains a rational agent who acts
optimally, although her preferences are not orthodox from
the mainstream Economics point of view.
Socially responsible behavior is a fundamental topic

of analysis in Economics and Finance that scientists are
beginning to approach in a systematic and integrated way.
Such behavior is an important part of the mechanisms
markets and the economy in general have to regulate
themselves and to fight negative externalities. Although
ethical behavior has always been present in economic rela-
tions and perceived as essential for economic transactions
to take place and to be successful (recall the moral sen-
timents thesis of Adam Smith), economists have almost

always avoided to take a path that has evident psycholog-
ical and sociological ramifications. Today, the economic
science is mature enough to start to formally address
issues that go beyond formal rational choice and formal
rational decision-making; SRI undoubtedly falls in this
category.
The proposed framework is a toy model, designed

essentially to serve as a theoretical guide to think about
the courses of action that are available to the investor,
who is confronted with the dilemma of serving her own
interest, while at the same time supporting and preserv-
ing the common good. One might argue that pursuing
the common good is a task for the public authorities,
and not a direct concern of private investors. However,
along the last few years, societies have changed and have
placed an enormous pressure on how investors act. There-
fore, designing the type of model that this study has
proposed is not only a theoretical exercise or a modest
contribution to the advancement of the theory; it is also
a reminder of how investment decisions are, in practice,
prone to be influenced by a wide variety of stakeholders
who reflect the society’s sentiment in a given economic
or political context. Obviously, the analyzed framework
was kept simple and it has presented only the most
basic structural elements involving an issue that, in its
essence, is extremely complex. Further work is needed
to refine the analysis and to deepen the understanding
of the behavioral underpinnings of investment decisions.
Future work might, for instance, concentrate on the indi-
rect reputation gains that come from avoiding social
damage and not only on the direct warm-glow effect;
while the emotional reward is only felt at the utility level,
the reputation gains might have a long-term impact on
the ability of the investor to access profitable investment
opportunities.
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