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This page provides the technical mechanism detail behind the SUI-WACC hypothesis — how, specifically, a
verified SUI reduces a climate startup's Weighted Average Cost of Capital through each of the five mechanisms
introduced in Chapter 1.

For an early-stage climate startup, WACC is predominantly determined by the cost of equity (Re), since debt
financing is typically unavailable or minimal. Re is priced by investors as:

The SUI framework directly targets ?_impact. When an investor can independently verify the company's impact
claims through an SSOT-backed audit, the informational uncertainty that drives ?_impact is reduced — and with
it, the required return.

No single study has isolated the impact uncertainty premium for climate startups specifically. However, the
following evidence points allow a conservative estimate:

Greenium studies: Third-party verification adds ~7.5 bps to the greenium for bonds (Kapraun et al.,
2021). This is a floor estimate — bond markets have much lower information asymmetry than private
equity markets.
ESG disclosure literature: Companies with robust ESG disclosure trade at 5–15% lower price-to-
earnings discount relative to peers with weak disclosure (MSCI, 2020). For private companies, this
premium would be captured in the dilution rate at fundraising.
DFI co-investment impact: When an IFC or IDB co-invests, it signals due diligence quality to
commercial co-investors, allowing the lead commercial investor to price the deal at 200–400 bps lower
required return (based on Convergence Finance analysis of blended deals).
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The WACC Decomposition for Climate
Startups

Re = Rf + β × (Rm - Rf) + α_impact

Where:
  Rf = Risk-free rate (e.g., 10-year US Treasury yield)
  β = Market beta (systematic risk)
  Rm - Rf = Equity risk premium
  α_impact = Impact uncertainty premium (the additional return
             demanded by investors who cannot verify impact claims)

Quantifying the SUI Effect on ?_impact



A conservative synthesis: verified SUI status reduces ?_impact by 300–500 bps for an early-stage climate startup
relative to an unverified peer. At a $5M equity round, this translates to 2–4% less dilution — worth
$100,000–$200,000 in founder equity retention at a $5M post-money valuation.

Startup defines its SUI following the Parameterized SUI Protocol. No immediate WACC effect, but the
specification document signals methodological seriousness to investors. Some sophisticated impact investors will
reduce their required return marginally (~50 bps) at this stage.

Startup implements Level 1–2 SSOT (centralised data, version control). Impact due diligence costs for the next
investor are reduced — part of this saving converts to better deal terms (~50–100 bps).

An independent verifier audits the SUI methodology and SSOT data. Issues a verification statement. This event is
the key inflection point:

Startup becomes eligible for green bond financing (Rd effect)
Startup qualifies for DFI co-investment pipeline screening (blended finance access)
Impact premium (?_impact) compresses by an estimated 150–250 bps

Startup aligns its verified SUI to EU Taxonomy and AIMM metrics. This triggers:

Eligibility for Article 9 SFDR fund investment (significant expansion of investor universe)
IFC/IDB project pipeline screening qualification
Green bond issuance eligibility at greenium rates
Cumulative WACC reduction: 300–500 bps vs. unverified baseline

With verified SUI as trigger metrics, startup negotiates a blended finance structure with a DFI anchor investor
providing first-loss capital. Commercial investors enter at lower required returns due to de-risked position. WACC
reduction is at maximum — potentially 500–700 bps vs. unverified baseline for comparable stage/sector.

WACC Reduction Pathway: Step by
Step

Step 1: SUI Definition (Year 0)

Step 2: SSOT Implementation (Year 0–1)

Step 3: First Third-Party Verification (Year 1–2)

Step 4: MDB Taxonomy Alignment (Year 2–3)

Step 5: Blended Finance Structure (Year 3–5)



Assumption Conservative Base Case Optimistic

SUI verification cost (one-time) $50,000 $30,000 $15,000

SSOT implementation cost $80,000 $40,000 $20,000

WACC reduction (bps) 200 350 500

Capital raised at reduced
WACC

$5M $10M $20M

NPV of WACC reduction (7yr) $140,000 $700,000 $2,800,000

Net benefit (after costs) $10,000 $630,000 $2,765,000

Even under conservative assumptions, the ROI of SUI verification is positive — and the strategic optionality value
(access to blended finance, green bonds, and MDB co-investment) is not captured in this table.

The WACC reduction is an upper bound that assumes the startup can credibly access each financial
mechanism. A startup in a sector with no established green bond market (e.g., early-stage circular
economy niche) will see smaller gains from the greenium mechanism.
The WACC effect compounds with impact size — a startup with a SUI of 1 tonne CO?e/application has
less financial leverage than one with 100 tonnes/application, even if both are equally well-verified.
SUI verification is necessary but not sufficient for WACC reduction. The underlying business must also
demonstrate commercial viability, defensible technology, and competent management — verification
cannot substitute for fundamentals.

Next: The Greenium and Verified Impact — deep-dive on the green bond market evidence.

Sensitivity Analysis

Important Caveats



The existence and magnitude of the greenium has been studied extensively since the first labelled green bonds
appeared in 2007. The evidence is now robust across markets and geographies:

Zerbib (2019) — Journal of Financial Economics: Analysis of 135 matched green/conventional bond
pairs. Average greenium: ?2 bps (green bonds yielded 2 bps less than conventional equivalents).
Small but statistically significant.
Kapraun et al. (2021): Expanded to 640 bonds. Finding: the greenium is concentrated in bonds with
third-party verification and aligned to climate standards. Verified bonds: ?7.5 bps. Unverified bonds:
effectively 0 bps. This is the critical finding for SUI.
EU Green Bond Standards analysis (2023): Bonds aligned to EU GBS show greenium of ?12 to ?18
bps, compared to ?2 to ?5 bps for self-labelled green bonds without EU GBS alignment.

IFC/World Bank (2022): Sovereign green bonds with strong disclosure and third-party verification
show greenium up to ?40 bps in some markets. Emerging market sovereign green bonds: ?10 to ?20
bps average.
Bloomberg data (2024): The green bond market reached $4.2 trillion in outstanding issuance. The
average greenium across the entire market is approximately ?5 bps — a small number that represents
enormous cost savings at scale.
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Greenium: The yield differential between a green bond and an equivalent conventional bond — the price
premium that investors are willing to pay for verified environmental credentials, expressed as a lower yield
(and therefore lower borrowing cost) for the green issuer.

The Evidence Base

Corporate Green Bonds

Sovereign Green Bonds



Climate startups rarely issue public bonds directly — they are too small. But the greenium evidence matters for
two indirect reasons:

1. VC fund greenium: Impact venture funds that hold verifiably impactful portfolio companies can raise
their own green bonds or sustainability-linked bonds at greenium rates, and pass part of the funding
cost advantage to portfolio companies through lower-cost venture debt.

2. Green bond readiness as signalling: A startup whose SUI meets green bond verification standards
is demonstrably investment-ready for institutional capital — the verification standard serves as a quality
signal even when the startup is not yet issuing bonds itself.

The greenium is not simply investor altruism. Three mechanisms drive it:

Institutional investors with ESG mandates (pension funds, insurance companies, sovereign wealth funds) must
demonstrate that a certain percentage of their portfolio meets green criteria. For these investors, verified green
assets are scarce — demand exceeds supply. Scarcity premium = greenium.

EU SFDR, UK Sustainability Disclosure Requirements, and SEC climate disclosure rules create regulatory
exposure for investments without documented green credentials. Green bond investors reduce their regulatory
risk by holding verified assets. Risk reduction = willingness to accept lower yield.

Green bonds included in major ESG indices (Bloomberg MSCI Green Bond Index, S&P Green Bond Index) trade
at higher liquidity than non-index bonds. Higher liquidity means lower yield. Index inclusion requires meeting
minimum verification standards — creating a sharp incentive for issuers to verify.

The most important finding from Kapraun et al. (2021) is the non-linearity of the greenium with verification quality.
The greenium does not increase gradually as verification quality improves — it jumps sharply at the threshold of
independent third-party verification. Below the threshold, greenium is effectively zero. Above the threshold,
greenium appears.

Implications for Climate Startups

What Creates the Greenium

Mechanism A: Investor Mandate Compliance

Mechanism B: Regulatory Risk Reduction

Mechanism C: Liquidity Premium from Green
Index Inclusion

The Verification Threshold Effect



This is exactly the binary logic of the SUI framework: a SUI is either independently verified against an SSOT or it
is not. There is no partial credit. And the financial benefit (access to the greenium) appears at the point of
verification, not incrementally before it.

A climate startup cannot directly access the greenium as a bond issuer — minimum bond sizes are typically
$50M+. But several pathways exist:

Pathway Mechanism Startup Requirement

Green Revenue Note Private debt instrument linked to green-
certified revenue

Verified SUI, SSOT, 12+ months revenue
history

DFI Concessional Loan Below-market rate loan from IFC, IDB, or
regional DFI

MDB taxonomy alignment, AIMM scoring,
verified SUI

Sustainability-Linked Loan (SLL) Interest rate tied to hitting verified impact
milestones

Verified SUI as trigger metric, SSOT for
monitoring

Impact VC Fund Allocation VC fund lowers hurdle rate for verified
impact portfolio companies

Third-party SUI verification, IRIS+ reporting

Corporate Green Bond (via offtaker) Large corporate partner issues green bond
backed partly by startup's impact

Verified SUI that meets corporate partner's
GBS alignment

Next: Blended Finance and First-Loss Guarantees — structuring concessional capital around verified SUI
milestones.

Accessing the Greenium as a Startup



Convergence Finance (2024) documented:

1,123 blended finance transactions from 2010 to 2023
Total committed capital: $213 billion
Leverage ratio: approximately $4 of commercial capital mobilised per $1 of concessional capital
Trend: average deal size growing; number of deals involving climate solutions increasing

Despite this scale, blended finance has faced persistent criticism for failing to reach the smallest and most
innovative climate enterprises — the startups that most need it. The primary barrier: verification. First-loss
providers (DFIs, foundations) require verifiable impact milestones before committing capital. Most startups cannot
define, let alone verify, such milestones. The SUI is the mechanism that closes this gap.

Blended Finance and First-Loss
Guarantees

Blended Finance and First-Loss
Guarantees

Blended Finance: The strategic use of development finance and philanthropic funds to mobilise
additional finance towards sustainable development in developing countries. The key mechanism:
concessional (below-market) capital absorbs first losses, making the risk-return profile attractive for
commercial investors who would otherwise not participate.

The Scale of Blended Finance

First-Loss Guarantee Structures

How a First-Loss Guarantee Works

BLENDED FINANCE STRUCTURE

Tranche A: Commercial Investors  ─── Return: market rate



In a results-based blended finance structure, the release (or conversion) of concessional capital is tied to verified
impact milestones. The SUI is ideally suited to serve as these milestones because:

It is defined at a granular level (per application) that accumulates cleanly to round-number milestones
It is independently verified, so the DFI trigger committee does not need to rely on company self-
reporting
It is linked to an SSOT that can provide real-time progress monitoring without expensive field audits

Becaps example trigger structure:

Milestone SUI Threshold Concessional Capital Event

Milestone 1 500 tonnes CO?e displaced (verified) First-loss tranche C releases $500K to
Tranche B (converts from guarantee to
investment)

Milestone 2 2,000 tonnes CO?e displaced Second tranche release + interest rate
reduction on commercial debt

Milestone 3 5,000 tonnes CO?e + 1,000 hectares
certified

Full guarantee conversion; green bond
issuance eligibility achieved

Instrument SUI Requirement Typical DFI Providers Capital Range

Technical Assistance Grant SUI definition in progress IDB Lab, GIZ, Expertise France $50K–$500K

Recoverable Grant SUI defined, SSOT planned DGGF, Adaptation Fund $200K–$2M

Concessional Equity SUI defined and verified (Level
1)

IFC, ADB Ventures, BIO $500K–$5M

First-Loss Guarantee SUI verified, SSOT Level 2+ USAID DCA, SIDA, AFD $1M–$20M

Results-Based Finance SUI verified, SSOT Level 3,
independent verifier contracted

World Bank GPOBA, EU
EFSD+

$5M–$100M

Tranche B: Impact Investors      ─── Return: below-market
Tranche C: DFI First-Loss       ─── Return: 0% or grant
(concessional capital)           ─── Risk: absorbs first losses

When losses occur: Tranche C absorbs first → B absorbs next → A last
This ordering allows A and B to accept lower required returns.

The SUI as Trigger Mechanism

Types of Blended Finance Instruments
by SUI Readiness



First-loss providers face their own operational challenge: monitoring dozens of portfolio companies to verify that
milestones have been met before releasing capital. This monitoring is expensive — field visits, audit
commissions, report reviews — and creates bottlenecks that slow capital deployment.

An SSOT-backed SUI system dramatically reduces monitoring cost. When the first-loss provider has read access
to the startup's SSOT dashboard — seeing real-time accumulation of verified SUI events — milestone monitoring
becomes semi-automated. The DFI trigger committee reviews a dashboard rather than commissioning a field
audit. This efficiency gain is itself a selling point when negotiating blended finance terms.

CleantechHUB supports portfolio startups through the following blended finance preparation sequence:

1. SUI Definition Workshop (VRF Programme, Month 1–2): Define the SUI, specify parameters, map to
AIMM and IRIS+

2. SSOT Roadmap (Month 2–4): Design the SSOT architecture, implement Level 1, plan Level 2
automation

3. Impact Verification (Month 4–8): Commission first independent verification of SUI methodology and
historical data

4. Instrument Design (Month 6–12): With CTH facilitation, engage DFI partners to design milestone
trigger structure

5. Blended Finance Closing (Month 10–18): Close first blended finance instrument with verified SUI
milestones

Next: MDB Taxonomy Alignment — how to map your SUI to IFC, IDB, and EU standards.

De-risking the De-riskers: The SSOT
Monitoring Role

The CTH Blended Finance
Matchmaking Process



Multilateral Development Banks (MDBs) represent the single largest source of structured impact capital available
to climate startups in emerging markets. Aligning a SUI to MDB taxonomies is the key that unlocks access to IFC,
IDB Invest, ADB, AIIB, and EBRD investment pipelines. This page explains what alignment means, what it
requires, and how to achieve it.

MDBs collectively deploy over $50 billion annually in climate finance. Each MDB has its own impact
measurement framework, but these frameworks share a common structure: they require investments to
demonstrate "substantial contribution" to defined environmental or social objectives, and they use standardised
taxonomies to assess this contribution. A startup that cannot map its impact to these taxonomies is effectively
invisible to MDB investment teams.

IFC's AIMM is a 100-point scoring system covering 29 sectors. It assesses impact across two dimensions:
"Effects on People and Planet" (direct impact of the investment) and "Market Creation" (systemic change the
investment triggers).

How SUI maps to AIMM:

SUI specificity + quantifiability maps to AIMM's "How Much" assessment under Effects on People and
Planet
SUI attribution maps to AIMM's "Contribution" indicator
SSOT verifiability maps to AIMM's "Risk" dimension — verified data reduces impact risk score
SUI scalability maps to AIMM's Market Creation dimension — a replicable unit demonstrates market
transformation potential

Minimum AIMM score for IFC investment: Typically 40+ out of 100. A startup with a well-defined, verified SUI
can reasonably expect to score 50–65 on AIMM, placing it in the strong-impact investment category.

MDB Taxonomy Alignment
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Why MDB Taxonomy Alignment
Matters

The Key MDB Taxonomies

IFC AIMM (Anticipated Impact Measurement
and Monitoring)



IDB Invest (the private sector arm of the Inter-American Development Bank) uses its own "Development
Effectiveness Matrix" (DEM) alongside alignment to the IDB Group's 2025–2030 Strategic Framework. For Latin
American climate startups, IDB alignment is often the highest-priority MDB target.

IDB focus areas most relevant to SUI-bearing startups:

Climate Action: mitigation and adaptation solutions in agriculture, energy, water, cities
Productive Capacity: technology companies improving agricultural productivity
Sustainable Infrastructure: EV charging, renewable energy access

The EU Taxonomy defines six environmental objectives and specifies technical screening criteria for economic
activities that make a "substantial contribution" to each objective. While originally designed for EU-based
companies, EU Taxonomy alignment has become a global standard signal, particularly for companies seeking
European institutional investor capital.

Most relevant EU Taxonomy objectives for CTH portfolio companies:

Climate Change Mitigation — GHG emissions avoidance or removal
Climate Change Adaptation — building resilience to climate impacts
Sustainable use of water and marine resources
Transition to a circular economy

SUI Element AIMM (IFC) DEM (IDB) EU Taxonomy TNFD

Outcome domain +
IRIS+ code

Sector assignment,
Effects indicator

Development outcome
indicator

Environmental objective TNFD metric

Baseline +
counterfactual

Contribution score Additionality assessment DNSH assessment Nature dependency
mapping

SUI magnitude + unit Scale score (How Much) Quantified impact Technical screening
criteria value

Disclosure metric value

SSOT verification Risk dimension
(reduced)

Monitoring plan Third-party verifier sign-
off

Data quality rating

Scalability across
applications

Market Creation score Catalytic potential Enabling activity
assessment

Portfolio exposure
mapping

IDB Invest / IDB Lab

EU Taxonomy (European Sustainable Finance)

The Alignment Matrix: SUI to MDB
Taxonomies

Practical Steps for MDB Alignment



1. Choose your primary MDB target based on geography and sector (IDB for Latin America, IFC for
global, ADB for Asia-Pacific)

2. Download the MDB's impact methodology document and identify which indicators map to your SUI
3. Complete a self-scoring exercise using the MDB's scoring rubric — this becomes your AIMM pre-

screening document
4. Identify gaps: Which AIMM/DEM indicators does your SUI not yet address? Are there data collection

or verification gaps?
5. Engage the MDB's SME or startup desk with your SUI specification document and self-scoring as a

conversation starter — MDB investment officers appreciate founders who speak their taxonomy
language

CleantechHUB maintains relationships with IDB Lab's Colombia team, IFC's Latin America advisory desk, and
the Climate Finance Partnership intermediaries operating in the region. CTH portfolio startups with verified SUIs
receive facilitated introductions to these networks as part of the VRF programme. The verified SUI specification
document serves as the primary conversation-starter document for these introductions.

Continue to Chapter 5: Case Studies — the SUI in practice with Becaps and MubOn.

CTH Support for MDB Alignment


