Project Covalent White Paper

In chemistry, covalent bonds are those in which atoms share electrons,
creating stability through the connection. Project Covalent looks ahead to the
next ten years to build a predictive signal framework that binds risk, return,
and impact into a coherent investment approach that improves results.

Investors have traditionally relied on a simple two-dimensional roadmap to achieve success: risk and
return. This framework made markets efficient and scalable, but it also leaves investors short-
sighted. It omits the third dimension that increasingly determines whether returns are durable, risks
are hidden, and systemic factors are considered: impact. In a world affected by climate change,
fragile supply chains, and societal volatility, ignoring that third dimension is increasingly like sailing
solo into an approaching storm with limited visibility.

Project Covalent introduces a more effective way to see how these three dimensions contribute to
value creation. It helps investors move beyond correlation toward causal understanding of how risk,
return, and impact interact. Covalent explores predictive blended-return signals as a radar, translating
complex data into foresight and how strategy drives value-creation. This is not a moral argument for
doing “good,” but rather a practical framework for anticipating systemic shifts to achieve superior
results.

Many financial analytics are rearview mirrors telling us what already happened. Correlation-based
factor analysis, risk premia, and ESG scoring are largely descriptive by design and explain patterns
after the fact. Covalent replaces them with a forward-looking radar that embeds impact directly into
decision tools rather than treating this dimension as a side constraint.

Every investor interprets value-creation differently. A hedge fund might see impact as a policy
arbitrage edge, a pension fund as long-horizon stability, and a foundation as measurable community
outcomes. Today, these actors struggle to speak the same language among themselves and with
other parts of the investment ecosystem. Project Covalent provides a shared translation layer,
enabling each investor to allocate capital toward aligned opportunities while keeping their unique
definitions of success intact. Covalent enables hedge funds, pensions, and philanthropies to see
beyond their specific motives and invest in a way that facilitates more cooperation and greater shared
success.

Much like large language models that transform unstructured information into coherent meaning,
Project Covalent translates fragmented global data to support more dynamic and rigorous investment
hypotheses. Covalent builds the infrastructure to connect blended investment performance and
systemic awareness through predictive intelligence, shared language, and open collaboration. The
ultimate goal is a more transparent market ecosystem that enables each investor to tailor strategies
to their mandates while benefiting from shared intelligence that improves their performance.
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The Proposal

Project Covalent envisions a modular, open-source investment intelligence platform that helps
investors integrate predictive blended-return signals into their strategies and decision processes. A
predictive blended-return signal is a clear, data-driven insight that shows how and why a specific
strategy is likely to create value in the future by revealing the causal links among risk, return, and
impact in ways investors can use to make better decisions.

Covalent better enables investors to articulate how their unique investment hypotheses drive results.
Collectively, investors can create a valuable knowledge bank that generates insights across the risk-
return-impact spectrum. This approach synthesizes and adapts investment approaches that drive
results from different sectors: private sector data-driven return on investment analytics, philanthropic
sector theories of change, and public sector long-term systemic strategies.

A global equity manager using traditional factor analysis might tilt toward value stocks based on
historical patterns. Covalent enables investors to enhance that strategy by integrating predictive
indicators such as energy-transition policy momentum, supply-chain adaptation, or workforce health
to anticipate which investments are truly positioned for durable value creation. Investors move from
'‘what worked before' to 'what is about to work next.

The project proposes three components to be created, tested, and scaled over time:

Predictive Signal Platform — Converts cross-sector data into causal, explainable signals linking
systemic change to asset-level performance. This approach is customized to each investor’s
approach and telescopes so that analyses of individual transactions and funds roll up into
coherent portfolio objectives.

Knowledge Bank — Documents real-world examples where predictive foresight generates alpha, risk
reduction, and impact multipliers. This repository can also include prototypes of blended financial
structures and be further mined for meta-analyses of the relationships among risk-return-impact
and success.

Governance Framework — Builds standards, validation protocols, and shared taxonomies to create
rules that help investors trust and use the shared system. Designing a sophisticated interface
between that balances open-source collective knowledge and proprietary investment approaches
is a critical task ahead.
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Project Covalent allows each investor to meet its fiduciary duties and stay true to its individual
mandate while benefiting from complementarity: hedge funds gain access to policy and mission-
aligned opportunities, foundations achieve scale and sustainability to their impact, and investors can
communicate more effectively in a more integrated, efficient capital market. Covalent’s approach
facilitates investor customization as asset owners adapt signals according to their fiduciary goals, risk
tolerance, and policy priorities. A sovereign fund can model geopolitical supply-chain shocks, a
private equity firm can forecast labor or permitting risks, and a foundation can track how policy
reforms affect mission outcomes. By translating long-term systemic trends into near-term, actionable
intelligence, Covalent can help reconcile the temporal disconnect among public, private, and
philanthropic investors.

Covalent’s architecture enables investors to test their strategic hypotheses under different system
conditions as a form of dynamic scenario analysis in a more granular way than today’s conventional
stress-testing models. Where traditional scenario planning asks 'what if,' Covalent’s counterfactual
modeling asks 'what happens when,' allowing investors to evaluate the probability and magnitude of
system shifts as they unfold and enable real-time adaptive resource re-allocation strategies.

Project Covalent seeks to build on rapid advances in impact measurement, systemic investing, and
data analytics. By leveraging those efforts, it aims to generate signals that are better (improved validity
and relevance), faster (accelerated discovery and feedback loops), and cheaper (open, modular,
complementing other initiatives).
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Next Steps

To realize this vision, Project Covalent will build, test, and gradually scale the following critical
elements, focusing on practicality, value-add, and investor needs:

e Talent and Partners - identify resources that support and complement the project;

e Business and Governance-balance the project’s objectives through blended business models,
multi-stakeholder governance prototypes, and trust-building structures;

e Signalvalidation criteria — refine standards, data trust / backtesting protocols, and comparative
performance frameworks.

e Prototypes - creation of a Minimum Viable Product (MVP) signal explorer to test live signals,
risk/return/impact visualization, and investment diagnostics at the transaction and portfolio
levels. Develop a set of sector-specific use case demos (such as climate and economic
development) that are embedded into real-world resource allocation decision-making scenarios

of investors.
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Exhibit 1: Signal Dashboard Imagination

Project Covalent will need to create new ways to analyze and communicate predictive blended risk-

return-impact signals of value creation so investors can make better decisions. The following

illustrative what-ifs suggest some possibilities for this work.

Future Alignment Surface

Objective: Map each asset's expected contribution to future
victory condition benchmarks.

Data Utilized: Forecasted return paths, scenario-adjusted
impact metrics, future constraints.

Key Assumptions: Investor objectives evolve; alignment must
anticipate dynamic needs.

Visualization Description: 3D surface chart: X-axis = Time; Y-
axis = Asset; Z- axis = Future Fit Score; Color = Alignment

Confidence

How Investor Uses It: Shows which assets are expected to
continue supporting blended return targets

Blended Attribution Matrix

Objective: Break down portfolio returns into contributions
from risk, return, and impact signals.

Data Utilized: Attribution analysis, signal contribution
weightings, thematic drivers

Key Assumptions: Each portfolio slice has distinct
blended performance anatomy

How Investor Uses It: Highlights which investments are
pulling their weight

Risk-Return-Impact Tension Triangle Monitor

Objective: Reveal how tradeoffs among risk, return, and impactvary
across investments and at the portfolio le level.

Data Utilized: Normalized signal intensity for risk, return, and impact
per investment and aggregate.

Key Assumptions: Each investment has a unique triangle shape
depending on relative emphasis among risk-return-impact.

Visualization Description: Ternary triangle, plots: Dots = Investments;
Color = Alignment Score; Overlayed = Portfolio Centroid with

Confidence Band.

How Investor Uses It: Investor detects unbalanced clusters or
portfolio tilt and considers complementary allocations.
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Exhibit 2: Project Covalent User Archetypes

A shared approach to risk-return-impact provides a critical bridging layer in the ecosystem to communicate objectives and strategies, build cooperation

among investors, and facilitate greater learning of common elements that drive each investor’s customized approach to value creation.

Archetype

Alpha-Driven Investors:
General Partners, Hedge
Funds, Corporations

Fiduciaries: LPs, Pensions,
Sovereign Wealth Funds

Mission-Driven Investors:
Foundations, DFls,
Endowments

Ecosystem Stewards:
Governments, Policymakers,
Regulators

Data & Research Ecosystem:
Academics, Consultants,
Data Platforms

Profile / Examples

Active asset managers seeking
shorter-term (3-5 year) alpha

Large allocators with long-term
perspectives (10-15+ years) -
CalPERS, Temasek.

Philanthropic and catalytic
investors - Ford Foundation, IFC,
Omidyar.

Public institutions shaping rules
and incentives - SEC, EU
Taxonomy Board.

Knowledge producers
supporting investors - MSCI ESG,
TIP.
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What They Want

Early-warning predictive signals;
data advantages; exit premium
opportunities.

Forward-looking benchmarks;
manager comparison beyond ESG;
portfolio diagnostics.

Evidence of scalable impact with
returns; blended capital stack
designs; synergy between grants
and investments.

Evidence-based policy-market
feedback loops; systemic shock
prediction.

Access to datasets; recognition for
contributions; model
marketplaces.

Required Shift in Mindset

From speed-based arbitrage to foresight-based
arbitrage: Using predictive blended signals to
identify emerging alpha shaped by systemic forces
(climate, policy, demographics).

From compliance-driven stewardship to dynamic
foresight governance: Integrating systemic
signals to anticipate future performance regimes.

From moral mandate to systemic performance.
Framing impact as predictive resilience and long-
term value creation.

From reactive regulation to preemptive system
design. Using shared predictive signals to align
public and private capital flows.

From siloed expertise to shared signal commons.
Turning research into a live predictive
infrastructure accessible to all investors.
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Exhibit 3: Project Covalent Predictive Blended Return Signals

A predictive blended-return signalis a clear, data-driven insight that shows how and why a specific strategyis likely to createvalue in the future by revealing the causal links among risk, return, and impact in ways investors
can useto make better decisions. Theillustrative signals below highlight the types of hypotheses that can test how strategies drive value creation.

Signal Name

Investment Objective & Strategy

Core Data / Source

Core Assumption

Innovation Beyond Correlative
Factors

Use Case for Asset Owners /
Managers

Climate Policy Momentum Index (CPMI)

Anticipate national / regional decarbonization
investment flows

Frequency and scope of new climate-related
legislation (IEA, Climate Policy Tracker)

Regulatory momentum drives capital rotation
before pricing

Causal inference between policy velocity >
capex surge - valuation

Factor funds tilts to firms with rising policy
exposure

Permitting Friction Score

Identify infrastructure bottlenecks in energy /
transport

Median time-to-permit for energy or transit
projects (World Bank, local records)

Bureaucratic delay predicts stranded assets
and cost overruns

Real-time permitting analytics vs. static ESG
risk rating

Infrastructure-funds avoid projects in high-
friction zones

Health-System Fragility Pulse

Anticipate muni-bond default and sovereign
spread risk

Hospital-bed utilization + public-health-
budget trends (WHO, CDC)

Health shocks predict fiscal strain before
rating downgrades

looking fiscal ratio

Predictive causal model rather than backward

Public-finance allocators hedge exposure

Supply-Chain Localization Signal

Track reshoring opportunities in
manufacturing

Ratio of domestic capex to import-
dependency (OECD, firm 10-Ks)

Geopolitical risk = incentivized local
production

Causal supply-chain elasticity metric

Equity funds capture manufacturing rotation

Just-Transition Employment Index

Identify communities likely to attract federal
/ philanthropic capital

Clean-tech job growth + retraining grants
(BLS, DOE)

Workforce transition signals future subsidy
inflows

Connects labor data to capital flows

Impact-oriented muni or CDFI funds
overweight

Al-Adoption Productivity Multiplier

Quantify tech diffusion in small-cap equities

Al-related job postings / cap-intensity ratio
(LinkedIn, Crunchbase)

Human-capital adaptation predicts margin
expansion

Causal adoption - productivity - earnings

Tech hedge funds use for stock selection

Governance Trust Elasticity Score

Detect systemic risk in emerging markets

Social-trust indices + corruption convictions
(World Bank, Transparency Int’l)

Decline in trust precedes FX and equity
instability

Incorporates behavioral trust metrics

Sovereign debt managers hedge exposures

Urban Heat Vulnerability Spread

Anticipate insurance / housing credit stress

Surface-temp anomaly x insurance-premium
hikes (NOAA, FEMA, Corelogic)

Heat drives migration - mortgage
delinquency

Combines satellite + credit data

REITs price portfolio climate risk

Educational Attainment Momentum

Long-term GDP / consumption predictor

Secondary-school completion trend (UNESCO,
World Bank)

Human-capital compounding predicts
sovereign growth

Forward human-capital factor vs. backward
GDP lag

EM equity allocators integrate macro
foresight

Digital Inclusion Gradient

Link broadband access to SME productivity

Household internet-penetration x business
formation (ITU, IRS)

Digital equity drives local GDP

Predictive systemic inclusion model

DFI / muni investors target high-gradient
zones

Climate-Migration Pressure Index

Anticipate housing and infra reallocations

Pop. displacement + temp anomaly x housing
starts (UN HCR, Census)

Migration hotspots attract infra capital

Combines climate + demograpbhic foresight

Real-asset funds reprice regional exposure

Circular-Economy Intensity Metric

Capture transition potential in manufacturing

% of materials reused x EBIT margin trend
(CDP, company reports)

High reuse correlates w/ cost resilience

Causal resource-efficiency metric

Private-equity firms integrate in due diligence

Community Sentiment Volatility Index

Gauge social license risk

NLP of local media sentiment vs. corporate
actions (Reddit, news APIs)

Sentiment swings precede project protests

Early-warning social-license predictor

Hedge funds and DFIs pre-screen controversy
risk
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