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INTRODUCTION

It is 2040.
The world is thankfully a better place. Fortunately,
that appraisal is more than just a subjective value
judgement. The Millennials and Gen-Zs in charge
have something concrete to measure that
improvement. A ruler, one developed around the
time that ESG investing accelerated in the late
2010’s: the UN Social Development Goals (SDG),
and the Principles of Responsible Investment (PRI)
commitment that arose from them. We can actually
quantitatively measure how society collectively
improved along the PRI dimensions. The news is
positive. Humanity is better oﬀ. Most important,
we skirted an existential threat.
Achieving the above is not a pipe dream. It is an
absolute priority. That is the attitude of Millennials.
As they reach their mid-30s and their influence
grows, so does the urgency around socially
responsible investing. Their vision is putting real
teeth behind ESG. This development is great for
those of us in the space, but what should we do
with it?

To answer that question, we head back to the
future of 2040. It’s nice that we can measure the
positive outcome all of us wanted. The question is,
how did the economic sphere we belong to — as
investors, entrepreneurs and managers — help
produce that improvement? Looking back, what
was the nature of that change, and of our impact
on it?
This paper argues that the future shifts to a better
outcome only when we foster systemic
improvement. It’s not a list of independent factors
that produce change. It’s how specific
improvements enable others, switching them on,
leading to new paths that reinforce and accelerate,
rather than slow or prevent, that change. This is
the nature of impact: the notion that small inputs
can have big knock-on eﬀects. Progress emerges
from a combination of interacting factors at the
level of the system.
Behind that progress, the driving force, stands
technology.
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TECHNOLOGY AND SOCIETAL PROGRESS
THE HEALTHCARE EXAMPLE

Technology fixes societal problems at the level of
the system. It also creates them. History shows a
pattern. We use technology to solve a problem, it
generates another, and we use technology to solve
that one.
The best example is probably that of disease. The
technology of domesticating plants allowed us to
settle down in dense villages. Evidence shows we
suﬀered from contagious plagues immediately
thereafter. Disease was the main cause of human
suﬀering for the following millennia. The more
dense and interconnected our cities, the more
contagion could spread. The black plague wiped
out between 30-50% of the European population
at its peak in the 1300s. Native Americans fared
even worse in the 1500s. The arrival of European
pathogens sparked perhaps the single biggest
apocalypse in human history. Had ESG investing
been around back then, surely this challenge
would have been its number one priority.
Just around the time that technology packed us
into interconnected cities as never before,
humankind learned to contain contagious
pathogens. Pasteur and others identified disease
pathways. That was an important scientific
development. More important was how society
organized itself around new technologies that
arose from that science: public health
infrastructure to deliver vaccines, IV’s and, later
antibiotics; water and waste water treatment;
landfills, food inspection and others. From that
technology arose new forms of political
organization and business models. Retail shops
with branding that signaled safety took share from
street-side markets. Food distribution improved,
and its tentacles reached all the way back to
farms, leveraging the scale they achieved through
mechanization. Governments took on a bigger
responsibility over health, and their budgets and
ability to coordinate the population grew as a
result. Society itself changed. As disease receded,
so did the impetus for large families. This allowed
for more accumulation of human capital from
childhood on, which further spurred the progress
of technology.
Collectively, this chain of positive changes sparked
by a set of technologies is called the “demographic transition”. It has been one of the most
important positive forces in history.

When Bill Gates retired from Microsoft he
dedicated time and eﬀort to gauge how to have
the biggest impact through his philanthropy. He
chose the technology of vaccination as his initial
focus partly because of the demographic transition
phenomena1. From small changes, he could
generate big results.
Of course, public health technology also had a big
downside, and one with a long fuse.
Distribution systems and branding lent themselves
to manufacturing and selling processed food,
which arguably contributed to the current
“diabesity” epidemic. 43% of the population in the
U.S. suﬀers from diabetes and pre-diabetes. By
2045, the International Diabetes Federation
expects 629m diabetes suﬀerers, up from 425m
today2. Chronic disease is escalating our
healthcare costs, reducing access, fueling
bankruptcy and increasing the sharp sting of
growing income inequality. Millennials will be
asked to pick up the tab for Boomer healthcare as
that cohort ages, widening the generational wealth
gap.
Meanwhile, the vaccine and antibiotic resistant
disease strains looms large. Antibiotics themselves
are at fault, as they steadily favor pathogen
mutations that create resistance. We are also at
risk from a global pandemic caused, in part, by our
extended supply chains and inter-connected
transportation networks. We may go full circle in
creating a new contagion threat.
In 2019, we need a new combination of
technologies, business models and social
organization to tackle this public health challenge.
The demographic transition we need now is
towards healthier lifestyles enabled by digital
health devices, blockchain-enabled data access
and AI, more responsible behavior on the part of
food and Pharma companies, and new business
models for healthcare access.
ESG is one lever we can use to bring that systemic
change about. Collectively, we can gauge the
impact we can have from our portfolio decisions
and influence on entrepreneurs, managers and
boards.
Just as Bill Gates did.

1 https://www.npr.org/sections/health-shots/2010/01/gates_foundation_pledges_10_bi.html
2 https://www.idf.org/aboutdiabetes/what-is-diabetes/facts-figures.html (see download)
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THE VIEW FROM 2040

What is the view of technological progress like
from the 2040 vantage point? Below we cover a
few examples of clusters of SDG goals.

it was hard for the system to resist them. Also, the
system moved away from its earlier structural
deepening and silo’d data trends.

Staying within healthcare first, we can speculate
on important developments that “shifted the
curve” on quality and access. First, we highlight
two dominant healthcare tech trends leading up to
2019, and explore their impact in the following
decades.

In chronic disease prevention, (again, this is
speculation, and not meant to endorse any
particular company or security) multiple
technologies came into play. Private companies
like Virta Health and Omada Health showed the
potential of reversing diabetes through a
combination of diet and digital health. During the
course of the two decades, many of these went
public. Apple helped that process along by
providing a means for individuals to extract and
consolidate their lifetime health data, and by
allowing apps to share that data while respecting
patient privacy. The sensing technology of its
wearables, and those of competitors, improved.
Individuals could track things like heart rates and
blood sugar on a real-time basis. Internet of Things
innovators got into the act by enabling the tracking
environmental conditions in many localities,
including oﬃce buildings. Those streams of data
combined into a lake accessible to machine
learning algorithms that discovered new predictive
patterns and treatments. Those patterns reinforced
the link between the microbiome, the genome and
multiple chronic illnesses, which led microbiomefocused companies like Evelo to improve their
therapies. AI also played a role in advising
individuals within apps and even platforms like
Amazon, allowing for bespoke prevention at a
much lower cost. Later, companies began to roll
out blockchain alternatives for data collection and
sharing, as well as health incentives. Both Amazon
and Microsoft innovated in integrating those
blockchain oﬀerings into their cloud platforms,
making it easy for other firms to adopt the
technology. Some governments, particularly in
less-developed economies, experimented with
organizing parts of their healthcare system around
this suite of technologies. In other places, selfinsured employers were the ones to experiment.
As those experiments produced results, others
followed, which in turn produced more results that
the mainstream healthcare system could not
ignore.

The first is “structural deepening”: introducing
more and more technology into existing use
cases3. Companies like Medtronic, Intuitive
Surgical, Elekta and Hologic, among others,
benefitted by advancing the technology for
surgical treatments, medical devices and
diagnostics. In most cases, structural deepening
prioritized quality over access. Healthcare costs
escalated as a result, particularly in the U.S., and
access suﬀered. One could argue this also had an
impact on inequality, as medical costs are a major
cause of personal bankruptcy In the U.S..
The second is Electronic Health Records, or
EHR’s. Since 2010, the penetration of this
technology climbed. Physician clipboard “charts”
were replaced by on-premise database systems
supplied by a handful of vendors: Epic, GE, Cerner
and Allscripts among them. The unintended
consequence of these databases is that they silo’d
most of our health data and limited the access and
sharing of it. The problem is that chronic disease
tends to occur over decades, and its treatment
across multiple providers. Silo’ing data drove up
the cost and friction of collecting all of this
information in one place and making it available to
a patient’s caregiver. As a result, the cost and
quality of care, and especially preventative care,
fell short of what could have been achieved with a
diﬀerent model.
What changed after 2019 to make the SDG
healthcare goals achievable?
Healthcare is heavily regulated, and medicine is
notoriously slow to change. There was no
wholesale top-down systemic improvement, either
through regulation or changing treatment models.
Instead, a combination of technologies and spotty
experimentation lit alternative paths, and, once lit,

3 Brian Arthur, The Art of Technology, Simon & Schuster, 2009.

Broadening out from healthcare, financial access is
another set of SDG goals we can use to “visit” the
2040 view.
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The core companies within the financial system —
banks and insurers — are notoriously slow to
adopt new technologies like distribute computing.
Some of this has to do with their need to make any
new products or features compatible with legacy
systems that data back to the mainframe
computing era.
Fintech was already mounting a disruptive
challenge to established financial firms in 2019.
Part of this was blockchain, a technology for
making payments without the need for
intermediaries like banks or remittance companies.
Following the bursting of the ICO bubble in 2018,
large enterprises took up the baton of blockchain
innovation. Firms like PayPal and Facebook hired
large blockchain teams and experimented with
diﬀerent use cases. In 2020, Facebook rolled out
Facebook Coin, a USD-linked “cryptocurrency”
that its initial test users could, overnight, use to
make payments to each other and many retailers.
PayPal and Square unveiled their own use cases,
and banks like JP Morgan followed suit,
threatening to disintermediate their own industry.
In many cases, the initial test users were in
developing markets with a large percentage of
unbanked consumers. Just as in healthcare, it was
easier for those economies to achieve wholesale
change than it was for more developed ones.
Innovative cloud-hosted fintech companies got
into the act, rolling out insurance and savings
products that piggy-backed on the blockchain
payments infrastructure. These start-ups
integrated within messaging and other apps,
making it easier to collect as much data as

possible and share it with others. That data
sharing, in turn, enabled AI, as in healthcare. The
result was a set of innovative low-cost products
that fractionalized ownership of assets like cars,
allowed for pay-as-you-drive car insurance, and
also pay-as-you-live insurance products. Further,
by collecting their own data, consumers and
financial firms had less need for credit scoring
intermediaries and also enabled crowd-funded
loans. Their disruption increased access to credit
in underserved communities and among SME’s.
Again, Internet of Things also got into the act,
making it easier for cars and other assets to report
on themselves for insurance, fractional ownership
and maintenance. This boosted access to better,
more flexible transportation systems, which in turn
helped with environmental SDG goals.
The two examples “rhyme” in many ways. First,
the same suite of existing technologies combines
and recombines to enable change. Second, the
ecosystem of companies involved in that process
includes start-ups, tech companies and large
companies that seek to disrupt industries,
including their own. In short, an ecosystem of firms
and technologies are what generates systemic
change quickly. At the same time, the ecosystem
receives a reward: revenue acceleration of the kind
that seems scarcer and scarcer to come by these
days. The source of that revenue acceleration is
society: the fact that people and institutions want,
and are willing to pay for, the kind of improvements
that are evident by 2040. This leads us back to
ESG, and understanding its role in the ecosystem.
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ESG FACTORS AS A SYSTEMIC FORCE

Investors use ESG factors as a tool to rank
company-level behavior. The theory holds that this
helps direct investment and in turn influences the
cost of capital for firms. Practiced at scale, the
result is that good companies have a greater
chance of success, and bad actors feel pressure
to improve.
The SRI space has made great strides in arriving at
a common definition of “good” and “bad”. The UN
SDGs supplied the framework, and the PRIs the
means for commitment to pulling, like rowers on a
crew boat, in the same direction. Data providers
and analytics companies stepped in to help
companies disclose their ESG-related behavior,
and to use that (and other) data to rank
companies. We can define “good” as companies
that rank well along a series of SDG-related
factors. We can also measure a company’s change
in behavior, as well as its relative behavior
(compared to others in their sector). Challenges
remain, as dispersion between factor scores
across providers means that we are short of a true
“standard”. That caveat aside, the categorization
is suﬃciently robust to influence firms’ cost of
capital and push them to act in alignment with
SDGs.
Fast forward to 2040. How much change did the
factors likely produce?
Again, we can speculate, and the result is positive.
Just before 2020, the number of allocators
committed to serious ESG progress accelerated.
Greenwashing diminished as dedicated ESG
professionals scrutinized the factors closely, and
disclosure improved. The message went out to
portfolio managers, and, through them, to Csuites: compliance was no longer optional.
Most firms paid attention, especially since there
was added pressure for sustainable brands and
practices from their customers. Companies
adopted their own, internal, factor scores: where
they could improve them at low cost, they did;
where improvements challenged profits and
management compensation and/or longevity, they

lagged. The result was more corporate energy
eﬃciency and diversity, and somewhat better
governance. This was a worthy achievement akin
to picking the low-hanging fruit of better standalone company behavior.
Above, though, we argued that big shifts occurs at
the system level. What were the systemic eﬀects
of ESG?
In governance, added diversity greased the wheels
of change as new viewpoints came to the board
room. Included in this new attitude was a
recognition of the importance of ESG and
sustainability as social forces, ones that firms
could harness in their search for profits. This board
focus spread throughout the firm, putting senior
managers on notice that progress on ESG factors,
where possible, was on the path to promotion.
In other words, ESG-led pressure from outside
companies helped the spread of ESG within them.
The “meme” was contagious. It wasn’t the
theoretical improvement to cost of capital that
drove change. It was something more basic to
human interaction: fear of missing out. This is a
much more powerful force. It is a network one.
The meme spread from senior managers to the
workforce as a whole. They were already feeling it
from society. The removal of a “top-down” block
allowed workers and middle managers to unleash
their own desire for positive change. Managers
and workers took the meme home, and it infected
their social networks and families. All of this
created more pressure for ESG progress
throughout the economy.
In short, EDG factors injected a meme into a large
section of the economy. The spread of this meme
increased the perceived reward — psychic, social
and, yes, monetary — from enabling and even
driving positive change. That change had a path. It
had to route through technology for the big shift to
happen.
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TECHNOLOGY AS PART OF THE (ECO)SYSTEM

Time to take a step back. Getting to the 2040
outcome implies a systemic shift, which in part
implies some type of technological progress. Not
just progress, but fast progress. A generation may
seem like a long time, but it can also leave a
narrow window for technology to have an
outsized-eﬀect. Certainly in fields like education,
healthcare and finance, technological progress
seems to be slower than what is necessary for
meeting SDG goals.
Technology is a word we take for granted. So are
words like “disruption” and “innovation”. They
describe dynamics at the core of progress to a
better world. To better understand their meaning, it
helps to tap leading thinkers it that field.
One of those is Brian Arthur whose “structural
deepening” concept we referenced earlier. His
book, The Nature of Technology is widely-read and
influential among VC’s, entrepreneurs and
engineers in Silicon Valley. Arthur’s core concept is
that technology is part of an evolving system — an
ecosystem.
We draw on Arthur’s work, and humbly mix it with
our own and others’, to identify four key dynamics
in the system of technology and its speed of
evolution4.
1. Slow, narrow adoption of new science:
Science unveils the behavior of natural
phenomena. Technology, after some delay,
applies that new knowledge to solving narrow
sets of problems. This is an exciting area —
the cutting edge. However, it also produces
change slowly and in silos. One reason is that
science takes time to reach consensus on new
discoveries. The second is that the resulting
new technology is still crude, and it tends to
appeal only to early adopters.
2. Fast recombination of existing tech: As we
saw in the healthcare and fintech examples
above, most new technology arises from a recombination of existing technologies to solve
ever-wider sets of problems. No tech is a silo,
Instead, all tech joins an evolving ecosystem,
combining and recombining, with one tech
switching on, or enabling, others (akin to how
small changes in DNA regulator genes cause
big changes in gene expression). As

4 Any errors in representing Arthur’s ideas are the author’s alone.

recombination happens, the technologies
themselves become modular, built-in, and,
eventually, irrelevant to a problem solver (aka
“designer”, to use Herbert Simon’s term).
Individual technologies are sometimes
embodied in single firms, but literally all firms
— as suppliers and problem-solving users —
form part of the technology ecosystem.
3. “Non physical” technology: Included in the recombination dynamic are new forms of
business organization. These are what we refer
to as “business models” like two-sided Internet
platforms (e.g. Uber). These are “non-physical”
technologies as they form from emergent or
designed human interaction rather than
devices or code. While they do not have
physical form, they are every bit as part of the
ecosystem.
4. Discontinuous changes in society: Abrupt
shifts in what society prefers, in eﬀect, conjure
up new problems to solve. Nothing advances
technology like a well-specified problem.
These changes in society, in turn, are enabled
by abruptly-spreading technologies and/or
memes.

The above helps us to envision the path to 2040.
We argued before that ESG factors, at a systemic
level, has the biggest impact as a rapidlyspreading meme. As that meme manifests, it
creates new problems for “designers” —
entrepreneurs and managers — to solve. All of that
ingenuity, unleashed, becomes a driving force for
the re-combination of technology into new forms.
That re-combination includes physical technology
and non-physical forms of organization. Not all
technology is equal in this process. Some
switches on broader swaths of technology,
bringing them into play and making them useful.
This “switch” could be a new business model, like
an emerging market for tokenized alternative
energy projects; or it could be a physical
technology, like cloud, that is given a new
purpose.
In any case, progress will not result from a single
technology advancing in its silo. It will not come
from better battery technology in clean energy, but
from a combination of new markets for alternative
energy, new technologies like AI and blockchain,
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re-purposing of existing technologies like cloud
and measuring/monitoring devices; and yes,
advances in battery materials that emerge from the
slow process described in number (1) above.
If Tesla, for instance, was primarily dependent on
this slow process, it would be much less
interesting as an ecosystem member. It’s impact
on the ecosystem comes from the no-holes-barred
attitude towards re-combination. Tesla finds it
diﬃcult to churn out cars at scale. Learning how to
do that takes time. The ecosystem, though,
doesn’t necessarily need Tesla to do that. What it
needs is for the firm to keep “switching on” the
other components of technology — chips, AI,

sensors, cloud — making relevant to solving the
problem at hand. As it literally on-boards new
technology, consumers begin to take new
capabilities for granted, and they pressure other
car makers to supply them. That shifts the whole
ecosystem’s view of the possible future, it
shortens time frames and creates fear of missing
out. This is the stuﬀ of fast change.
If Tesla is at the center of a systemic shift, do ESG
factors reflect that? Somewhat. Tesla can score
high on some factors, and low on others (primarily
governance). What’s missing, though, is a factor
that addresses its material systemic role, its
impact on the overall ecosystem.

ESG AND AN ECOSYSTEM IMPACT SCORE

The purpose of ESG is to favor companies that
drive positive change towards SDGs. Above we
saw how this change happens on two levels, the
stand-alone company and the systemic. It is the
systemic one that we want to promote more of as
ESG-focused allocators and investors. Without
systemic change, we are less likely to achieve our
2040 outcome.
The first part of ESG-aligned systemic change is
for the ESG meme to spread. Not the
greenwashing-friendly ESG veneer that we had for
much of the late ‘90s and 2000’s. This meme
allowed ESG funds to have top 10 holdings that
were little-diﬀerent from that of a traditional nonESG one. Thankfully that time is passing.
Now the meme is giving designers new, or at least
re-prioritized, problems to solve. The ecosystem is
gearing up in response. Certain firms within the
ecosystem are more important than others in

driving its progress. We argue that these firms, in
particular, should receive encouragement from
ESG-driven allocators.
In ESG, as in life, we encourage what we
eﬀectively measure.
Alderan Capital has developed an ecosystem
impact factor, and scoring that reflects the
systemic importance of individual firms, not just as
stand-alone entities, but also given the likely
behavior of other firms in the ecosystem. This
approach is nuanced and diﬀerent in perspective
from stand-alone company scoring. It requires not
only human judgement, but a specific type: the
kind that flows from understanding the behavior of
a technology-enabled ecosystem. Our innovative
research platform, in the works, is intended to
produce a cadre of analysts that can adopt that
view and carry out intelligent, crowd-validated
scoring. Soon, we will share more details on the
platform and system with interested supporters.
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IMPACT AND ALLOCATING TO PUBLIC VS. PRIVATE FIRMS

The tech ecosystem we described above is
composed of private and public firms. The former
are start-ups and more mature private companies
like Uber (soon to be public). This distinction is
important. Traditionally, private companies have
been the province of impact investing, a socially
responsible investing discipline more in tune with
our own approach. The idea behind impact is that
investment dollars could flow to companies that
were important ecosystem enablers, not just to
lower their cost of capital, but to literally bring
them to life or boost them to maturity, One way to
think about this is that the cost of capital for an
un-funded project is infinite. Lowering it means
providing access to funding.
Our focus on positive systemic change blurs the
traditional boundary between impact and ESG.
ESG factors are both good in-and-of-themselves,
and a driver of the adoption of a key meme. To
have the eﬀect we want, that meme needs to
spark the tech ecosystem into action. Our
ecosystem impact score bridges the gap between
the two, and therefore necessarily spills over into
private markets. That creates both a problem and
an opportunity.
The problem is that a lot of tech innovation occurs
in the part of the tech ecosystem that, to public
markets investors, is “submerged” below the
surface. It is hard to know what is happening in the
tech ecosystem — especially in the “fast”
processes — without including this submerged
portion in one’s view.

1. Scope for a multi-asset approach. Some
hybrid hedge/VC funds exist in the alternatives
space, and this trend is picking up for good
reason. The managers of these funds have a
true ecosystem view. Our own decision was to
build a hybrid research platform, one that can
capture the entire scope of the tech and techuser ecosystem across public and private
markets. The opportunity is for this platform to
support not only a public markets-focused
fund, but also later on a private markets ones.
That was our goal in designing our unique
ESG/impact scoring system, one that applies
no matter what the stage of the company.
2. A better understanding of public firms. The
visible tip of the iceberg — public companies,
both large and small — are connected to the
rest. In the past decade especially, these
companies have been promoters, absorbers,
and sometimes killers of ecosystem innovation.
Corporate venture departments and innovation
labs are themselves fast-spreading memes. As
a result, as never before, they have the
potential to either slow or accelerate progress.
We’re past the time when good managements
get regularly surprised by innovation. They are
on the lookout for it constantly, and their
response to it can accelerate change.
Assigning an ESG impact score is especially
important for larger public firms given the role
that they play in today’s economy. It helps us
not only as a new kind of ESG factor, but also
as a way to understand the potential revenue
acceleration these firms may produce.

For an ESG-driven firm, that submerged innovation
presents a number of opportunities.
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3. Greater relevance for ESG in the alternatives
space. Hedge funds exist to translate research
or quant insight into non-correlated returns.
They do that in part by giving insight its full
expression in a portfolio, one unencumbered
by an index and able to source alpha from both
the long and short sides. An ecosystem view of
technology helps to identify the public
companies that are likely to win, or lose, from
the dynamics we have described above. A new
business model around financial access,
enabled by a re-combination of technologies
and spurred by a meme, may threaten an
incumbent firm that has been blocking
progress. The full expression of that ecosystem
view is to short, if appropriate from other
considerations, the “blocking” firm. The
reasons for applying ESG to a hedge fund
therefore extend towards maximizing the
impact of manager research.

4. New uses for alternative data, AI and crowds
in research. The ecosystem is an organizing
principle. As one, it opens up possibilities for
scanning and understanding its dynamic using
new data sources and machine intelligence.
Quid, for instance, is an application for
mapping memes and also emergent new
technologies, as well as their place in a wider
ecosystem. It is early days for this corner of
investing. The important thing is for managers
to have an eye out for innovation and an
understanding for how it can feed the research
process. The number of people focused on
researching the ecosystem can range from a
handful (at most VC’s) to theoretically dozens
or even hundreds. The right technology makes
that scale not only possible, but also desirable.
This culminates in a crowd-based approach,
the benefits of which are supported by network
and cognitive science.

CONCLUSION
The interest of ESG-driven allocators and investors
is to achieve SDG goals and meet their
responsible investing commitments. That requires
a shift not only in the parts (stand-alone
companies) but in the behavior of the whole
system. Technology — both physical and nonphysical — is a key enabler and driver of the
system’s behavior and its ability to progress
quickly. To align allocations with SDG goals, it
helps to make investments that foster the
companies with the most impact on the
technology and technology user ecosystem. The
optimal ecosystem impact score will transcend the
barriers between private and public markets, just
as that ecosystem does. It will also help track the
propagation of technology to, and through, large
public firms, and to give full expression to that
trajectory in alternatives portfolios.
The above paragraph is the most concise
summary that we can think of behind Alderan’s
existence and design.
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