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Problem Definition:  Aging Sewers and a 
City Poised for Revitalization 

Pittsburgh has a serious sewer infra-
structure problem, which has profound 
impacts on the regional economy, public 
health, recreation opportunity and envi-
ronmental water quality.  The sewer au-
thorities responsible for maintaining the 
sewers is under a multi- billion Consent 
Decree by the EPA to reduce and elimi-
nate sewer overflows by the Year 2036.  
There are numerous strategies which can 
be employed to address sewer over-
flows.  Some focus on gray infrastructure 
- tunnels, tanks and pipes.  Others try 
to emulate natural systems using green 
infrastructure (GI) - rain gardens, porous 
pavement, green roofs, etc.  Recently 
the City and PWSA released a City-Wide 
Green First Plan, that is largely prefer-
ential to green infrastructure over gray.  
This is due largely to the known second-
ary environmental, social and economic 
benefits of green over gray.  The Green 
First Plan was also driven, however, by 
the strong desire of various stakeholder 
to see such a large investment spent 
above ground within disadvantaged, 
blighted and struggling neighborhoods, 
rather than below ground on gray in-
frastructure that is largely out-of-sight 
and out-of-mind. Many communities are 
planning their revitalization, in which 
green infrastructure, sustainabilty, and 
resilience are the dominant themes.

EXECUTIVE SUMMARY Pittsburgh’s Green First Plan 

Over the course of the past several years, 
PWSA has been evaluating the technical 
feasibility of using green infrastructure 
on a city-wide scale, as a means of ad-
dressing the Consent Decree, as well as 
realizing other triple bottom line (TBL) 
benefits - flood reduction, property val-
ues, air quality benefits, etc.  In all, thirty 
watershed were studied in detail - with 
six priority watersheds chosen for sub-
stantial green infrastructure investment.  
At this time, PWSA is planning to move 
forward with approximately $100 million 
in GI investment over the next 4-5 years.  
Many of the necessary partners in this 
endeavor are already in place - including 
the City and its various agencies, non-
profits, foundations, and the business co-
munity.  What is lacking is not the willing-
ness of these partners to move forward 
with a Green First Plan or to share in the 
overall costs.  What is missing is a coher-
ent and flexible financing framework 
for such cross-organizational collabora-
tion, at this very large scale.   
 
Long-term Investment Needs 
If the initial $100 million planned for the 
Green First Plan performs well, then it is 
our understanding that the City-wide GI 
investments could grow to $750 million 
to over $1 billion, over a 20 year period. 
This has the potential to create between 
$428 and $850 million in added Triple 

Bottom Line benefits over a 50-year 
period.  At this time, however, those TBL 
benefits have not been monetized in a 
way that brings added value to Investors.  
The solution offered here strives to real-
ize those TBL benefits directly.

Pay-for-Success + Benefit Fund = TBL 
This document outlines an innovative 
variation of the Pay-for-Success (PFS) 
model, designed to address the imme-
diate need for a robust and dynamic 
framework to realize the Green First Plan.    
At its core, the Green Infrastructure Pay-
for-Success model would be structured 
as a relatively simple transaction.  Private 
investment would provide capital for the 
purpose of implementing select portions 
of the City-Wide Green First Plan, with 
repayment of the principal and interest 
conditioned upon how well the planned 
green infrastructure investment achieves 
the desired outcome of reducing wet 
weather flows.     The PFS-specific perfor-
mance metrics would simply be gallons 
of sewer flow removed from the system 
per year, given the investment.

The primary distinction between the pro-
posed Pay-for-Success model and previ-
ous ones is that the Intermediary - that 
central player in organizing the Pay-for-
Success stakeholders and facilitating the 
structuring process - is much more than 
just the transaction coordinator and bro-
ker.  This entity, in fact, helps to create 
and manage a Green First Benefit Fund, 
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as part of the proposed Pay-for-Success 
program intervention.  The sole purpose 
of this fund is to serve as a vehicle for 
capture and monetization of second-
ary social, environmental and economic 
benefits of green infrastructure.  Done 
correctly, this has the potential to create 
substantial added value to Investors, Pay-
ers and community stakeholders alike .

The PFS + Benefit Fund Playbook 
This document identifies five crucial 
steps to be taken, in order to realize the 
full impact investing vision:

1. Establish Terms and Conditions 
for Pay-for-Success, based on Re-
ducing Wet Weather Sewer Flow.

2. Create the Green First  
Benefit Fund.

3. Implement  Community-Based 
Public Private Partnerships (CBP3) 
to Minimize Construction Costs 
and Maximize CSO Benefits of 
Green Infrastructure

4. Be Intentional About Monetizing 
TBL Benefits by Creatinge an Im-
pact Market.

5. Spin-off New Pay-for-Success Op-
portunities, Creating Additional 
Value to Investors.

This report goes through a number of 
investment scenarios to illustrate how 
this integrated frameworks achieves the 
desired project outcomes, helps to maxi-

mize ROI to Investors, mitigates risks, 
and creates new PFS-related opportunity 
overall.

Risk Assessment 
As with all investments, the proposed PFS 
opportunity carries a variety of risks, to 
be assessed and mitigated.  This report 
focuses on two types - performance and 
appropriation risks.  

The assessment of performance risk 
evaluates qualitatively what should occur 
if the project meets or exceeds Outcome 
goals, whether over or under budget.  It 
also assesses the risk if the project does 
not meet Outcome goals, and is substan-
tially over-budget.

The assessment of appropriation risk 
adresses capability and willingness of 
the Payer to fulfill repayment obliga-
tion.  The report outlines a number of 
different mitigation strategies for deal-
ing with appropriation risks - including 
use of blocked accounts and setting up 
appropriations from an ongoing, reliable 
revenue stream, such as a stormwater 
authority.   The proposed PFS framework 
is designed to address both types of risk 
effectively.

Feasiblity and Immediate Investment 
Opportunities

Although numerous details still need to 
be worked out and negotiated during 
structuring, this report concludes that the 
proposed PFS is indeed feasible - from a 

technical, financial, legal, and stakeholder 
perspective.  

Note that the document you are read-
ing is intended to be a standalone nar-
rative of the proposed PFS concept, the 
methodologies used, and offers substan-
tial background information.  As such, 
included as a companion to this narra-
tive, is a brief sewershed-specific Green 
Infrastructure Investment Summary 
for Negley Run.  This is a brief snapshot 
of the immediate and long-term invest-
ment needs in just one area of the City, 
based on the City-Wide Green First Plan.  
The summary include sewershed maps, 
anticipated TBL benefits, the investment 
needs overall, and summary of several 
investment options. 

In short, Negley Run is a $50 million 
investment opportunity over 4 to 7 
years, with the potential to grow to over 
$200 million over 20 years.  The total 
TBL Benefits with full build-out would be 
between $149 and $219 million.  Assum-
ing outcomes are achieved, the invest-
ment scenarios evaluated indicate that 
Investors could see ROI between 2.06% 
and 5%, with added benefit to the sewer 
authority, residents and others.  The 
PFS component would split the risk of GI 
underperformance between Investor and 
Payers, as well as share in cost savings.  

Other sewershed-specific investment 
summaries can also be generated, as  
demand for such investments increase.
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The City of Pittsburgh, as well as the 
larger Allegheny County, Pennsylvania 
region,  has a serious sewer infrastruc-
ture problem, - one which has profound 
impacts on regional economy, public 
health, recreation opportunity and en-
vironmental water quality every time it 
rains.  A major contributing factor is that 
Pittsburgh’s storm and sanitary sewers 
are connected, rather than separated, 
infrastructure - known as a combined 
sewer system.  When it rains, there is 
not enough capacity in the pipes for 
both sanitary sewer flow and stormwa-
ter runoff.   This results in what is called 

PROBLEMS AND OPPORTUNITIES
Pittsburgh’s Aging Sewers a combined sewer overflow (CSO).  ALCOSAN, the 

Pittsburgh Water and Sewer Authority and other 
municipal authorities have documented 254 CSOs 
throughout the Greater Pittsburgh region.  It is 
estimated that 16 billion gallons of raw sewage are 
discharged into the area’s waterways annually and 
Pittsburghers are advised against any type of water 
recreation between 50 to 70 days per year, due to 
risk of water-borne illness. 

In 2008, ALCOSAN, the City of Pittsburgh and 83 
municipalities signed a joint Consent Decree with 
the EPA to address the combined sewer overflow 
problem in the region.  Thus began a long-term 
negotiation between the EPA, ALCOSAN and the 
affected municipalities to define the scope of the problem, the spectrum of possible 
solutions, the cost sharing mechanisms needed to implement, and the impacts of the 
this large-scale regional project on Pittsburgh residents, the economy, and on develop-
ment effort through the County.

The first iteration of the ALCOSAN Wet Weather Plan in 2012 was largely focused on 
gray infastructure solutions - treatment plant expansion, large interceptor tunnels and 
repairs to existing sewer lines - with an estimated cost of between $2 and $3.6 billion, 
depending on the level of compliance targeted, and constrained by the anticipated 
financial burden to ratepayers. 

Shortly after this plan was submitted, the EPA offered numerous recommendation 
to the plan, including regional transfer of select sewer infrastructure from municipal 
control to ALCOSAN control, and integration of additional source control and green 
infrastructure solutions into the plan.

A timeline of the ALCOSAN Sewer Consent Decree negotiations is provided later in this 
section.  Eventually, however, the City of Pittsburgh and Pittsburgh Water and Sewer 
Authority (PWSA) released their own wet weather plan, intent on using green infra-
structure as a primary, rather than secondary, strategy for reducing CSOs.  The City-
Wide Green First Plan, as it is called,  is disussed later in this narrative.
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Pittsburgh is hardly unique in its combined sewer 
infrastructure.  In many older cities, combined sewer 
systems evolved out of an industrial-age demand for 
housing, urban growth, and transportation.  As the 
pictorial sequence here shows, small streams in resi-
dential areas were often culverted and diverted into the 
sewer system, becoming public infrastructure without 
regulatory oversight.  Often these buried stream pipes 
were under-sized, designed to convey normal stream 
flows and seldom sized for larger, less frequent storms.  
Outletting these pipes to rivers via combined sewer out-
falls, shown in the illustration, was a common practice, 
with little concern for water quality or public health. 
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In the map to the 
left, published by 
ALCOSAN, combined 
sewer overflows 
(CSOs) to the major 
rivers are identi-
fied as large orange 
dots, located along  
ALCOSAN sewer 
interceptors, shown 
as heavy red lines.  
The red tinted areas 
illustrate where the 
public sewers are 
combined, mean-
ing that they convey 
both sanitary and 
storm water.  As 
the map indicates, 
most of the City of 
PIttsburgh, as well 
as several outside 
municipalities, are 
combined sewers.  
Additional combined 
sewer overflows 
and separate sewer 
overflows (SSOs), ex-
ist outside of the AL-
COSAN service area 
and are shown as 
yellow and orange 
warning triangles.

ALCOSAN COMBINED SEWER AREAS AND OVERFLOWS

Source: ALCOSAN
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The conversation in Pittsburgh related 
to the ALCOSAN Consent Decree has 
spanned nearly 20 years.  Relative to oth-
er cities in the Northeast - Philadephia, 
for example - we have been a bit more 
slow, deliberate, and skeptical in our ap-
proach to green infrastructure.  As the 
timeline to the right illustrates, however, 
perceptions, institutional bias and our 
collective willingness to pilot and cham-
pion these practices as being resilient 
and sustainable have been evolving.  We 
are now at a point where leadership at 
the City and PWSA are actively promoting 
a “Green First” solution, with plans on the 
table to implement a substantial amount 
of green infrastructure throughout the 
City over the next five years, or more if 
successful.

Our Region’s Multi-Billion Dollar 
Sewer Consent Decree 

U.S. Environmental Protec-

tion Agency (EPA) cited more 

than 50 communities in the 

ALCOSAN service area for 

sewage overflows that vio-

late the federal Clean Water 

Act of 1972, threatening 

$275 million in penalties.

1997

2008 
Consent 

Decree

2012 
Wet Weather  

Plan

ALCOSAN’s released a draft 

Wet Weather Plan (WWP), 

focused predominantly on 

grey infrastructure solu-

tions.  Cost to implement 

ranged from $2.6 to 3.4 bil-

lion, depending on compli-

ance levels under negotia-

tion with EPA. 

3 Rivers Wet Weather began to convene regular Green Infrastructure Net-

work (GIN) meetings, bringing together grassroots, professional, institutional 

and government supporters of GSI regionally.

Philadelphia Water Department announced that 

they would be fulfilling their own EPA Consent 

Decree, using green infrastructure alone.  The 

target would be a $1.2 billion investment in 

green infrastructure over 25 years.
ALCOSAN, PWSA and 83 

municipalities became party 

to a federally mandated 

Consent Decree to eliminate 

SSOs and control CSOs to 

major and tributary streams.

Prince George County, Maryland - faced with CSO 

and Chesapeake Bay water quality regulations - 

established a county-wide Community-Based Public 

Private Partnership (CBP3) to enable $1.3 billion in 

large-scale green infrastructure build-out over a 30-

year period.

 

2016 
Green 

First Plan

EPA declined to accept the 

ALCOSAN Plan, requiring 

more emphasis on regional-

ization and green solutions 

DC Water announced the first-ever 

green infrastructure Environmental Im-

pact Bond (Pay-for-Success) worth $25 

million with outcome-based payments 

and risk-share mechanisms built in.

The City of Pittsburgh and 

PWSA released a 531-page 

joint “Green First” plan, as 

an alternative to the earlier 

gray infrastructure focused 

plans.  The plan, as sub-

mitted to EPA, increased 

the green infastructure 

component substantially, 

with emphasis on monetiz-

ing secondary social and 

environmental benefits. CONSENT DECREE TIMELINE

Source: ALCOSAN
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Across Pittsburgh and the region, many 
of our communities struggle with long-
term issues of blight, vacant lands, pov-
erty, unemployment and various other 
socio-economic factors.  A good many of 
these neighborhoods - Homewood, the 
Hill District, Uptown, East Liberty, Belt-
zhoover, and Larimer, for example - are 
historically disadvantaged, predominant-
ly black communities.  Other neighbor-
hoods - such as Brighton Heights, Green-
field, and Brookline - have seen economic 
decline over the years, due to loss of 
blue-collar jobs, aging population and 
housing stock, but are inherently more 
stable overall with lower vacancy rates. 

While these socio-economic struggles 
persist at the community level, Pittsburgh 
as a whole is poised for revitalization.  
In fact, many of these historically over-
looked and most vulnerables neighbor-
hoods - with their close proximity to the 
City and excessive vacant and low-priced 
lands - are under increasing develop-
ment pressures.   While arguably good 
for the City overall, these pressures 
inevitably create both opportunity and 
tension within the community itself.  
Gentrification, affordable housing, and 
basic social equity remain ongoing topics 
of discussion among various community, 
developer, non-profit and local govern-
ment stakeholders.  

A City Poised for Revitalization

The graphic to the left, by 
Pittsburgh urban planning firm 
EvolveEA, illustrates both the 
historic decline of the Larimer 
community over the past half 
century.  More importantly, 
however, the graphic shows 
how the community plans to 
bounce back over the next two 
decades through investments in 
community, site programming 
and infrastructure. 
 
It is worth noting that simi-
lar revitalizaton and resilient 
growth discussions are occur-
ring throughout the City, with 
each individual neighborhood 
largely spearheading their own 
community planning efforts.  In 
each of these neighborhoods, 
the opportunities differ based 
on geography, demograph-
ics and various externalities.  
However, the drivers, economics 
and tools available to these are 
similar.  This feasaiblity study, 
in particular, evaluates the use 
of green infrastructure as one 
of these economic drivers and 
tools.

Devastating Population Loss and Planned Recovery 
The Larimer Neighborhood of Pittsburgh 

PROBLEMS AND OPPORTUNTIES

1940

the 
decline
begins

1975

1995

2035

sustain

2030

diversify

2015

grow

2011

stabilize

2011

ready 
for 
pivot

Source: EvolveEA
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The map above, produced by the local non-profit GTECH, presents a 
recent inventory of vacant lots in the City of Pittsburgh.  Note how vacant 
lots tend to cluster in specific disadvantaged and underserved com-
munties.  Much of the work of GTECH over the years has been dedicated 
to helping to identify, repurpose and activate these types of vacant lots 
to spur community-driver investment and economic opportunity.  Green 
infrastructure and stormwater management is one such repurposing op-
portunity for vacant lots.

Source: GTECH, City of Pittsburgh

Source: Pittsburgh Post-Gazette

Source: Pittsburgh Post-Gazette

Source: Pittsburgh Post-Gazette

Vacant Land and Blight in Pittsburgh 
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As mentioned earlier, re-
vitalization planning and 
implementation efforts are 
occurring in communities all 
across the City of Pittsburgh.  
In some cases, these efforts 
are entirely community-
driven, sponsored by local 
non-profits such as the Hill 
House Association, Operation 
Better Block in Homewood, 
or the Kingsley Association, in 
Larimer.  In other instances, 
the planning is primarily con-
trolled by outside develop-
ers, City agencies such as the 
URA, and others.  In all cases, 
however, it is worth noting 
that green infrastructure is 
a highly desireable design 
aspect.  This is partially due to 
our desire to incorporate aes-
thetic, functional, and sustain-
able design into our world, as 
a whole.  It is also, however, 
very much related to the AL-
COSAN Consent Decree and 
the vast economic opportunty 
presented in such a substan-
tial future infrastructrure 
investments.

Revitalization Across 
the City of Pittsburgh

Almono, Hazelwood Neighborhood 

Lower Hill District Rendering
Southside Slopes Park Concept 
Plan
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Allegheny Riverfront Vision Plan Rendering Hill District Greenprint

Schenley Park, Panther Hollow Lake Watershed Restoration Heths Run Green Infrastructure, Morningside

Source: EvolveEA

Source: EvolveEA
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When evaluating how best to reduce and 
eliminate combined sewer overflows, 
there is a wide range of possible solu-
tions along what practitioners called 
the “gray-green spectrum”.  On the gray 
infrastructure side, engineered solu-
tions include wastewater treatment plant 
upgrades, installation of deep tunnels 
systems, storage tanks, and lining of 
pipes and sewer structures to eliminate 
excessive infiltration and inflow.  On the 
green side of the spectrum, the solutions 
include construction of highly aesthetic 
and functional rain gardens, green roofs, 
porous pavement, and similar stormwa-
ter management facilities which mimic 
natural processes and are strategically 
designed to capture stormwater before it 
enters the sewer system in the first place.

As designers, we intuitively know that 
green infrastructure brings benefits that 
gray infrastructure does not.  However, 
these additional benefits are difficult to 
monetize using conventional account-
ing and financing methods, and are 
therefore not often considered in the 
cost-benefit analyses of such projects.  
If these secondary outcomes are given 
proper monetization, the value proposi-
tion of green infrastructure over gray 
infrastructure alone drastically changes.

Gray vs. Green Infrastructure
THE GREAT DEBATE
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Unlike gray, green infrastructure holds the promise of numerous, “stacked benefits”.  As the diagram below indicates, these benefits have 
the potential to create social impact, environmental stewardship value and economic prosperity - the trifecta of sustainability and resilient 
practice.  Perhaps equally compelling, these stacked benefits hold different values for various government, community, non-profit and 
private stakeholders.  As such, there is an opportunity for cross-sector collaboration, alternative financing models that pool various fund-

Stacked Benefits of Green Infrastructure

ing streams, and perfor-
mance-driven procurement 
processes, such as commu-
nity-based public-private 
partnerships.
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Five years ago, the City of Philadelphia set out on an initiative called the Green City, Clean Waters (GCCW) program.  The initiative is 
in response to the consent decree with the Environmental Protection Agency to reduce the city’s number of combined sewer over-
flows.  The goal of the program is to spur investment in green stormwater infrastructure (GSI) projects through the city to meet the 
federal mandate in a way that is dedicated to meeting the triple bottom lines of being sustainable, beneficial for the local economy, 
and creating positive impacts in the neighborhoods of implementation.  

CASE STUDY: PHILADELPHIA, GREEN CITY CLEAN WATERS (GCCW) PROGRAM

Taking a critical look at the past five 
years of GCCW’s implementation in 
Philadelphia, many positive triple 
bottom line outcomes were discovered 
in addition to immediately contributing 
to water quality improvements:  impacts 
to the local economy and tax base, 
impacts to the local real estate market, 
and neighborhood-level quality of life 
benefits, looking specifically at the 
results from Green Infrastructure.      

The current GSI industry in Philadelphia 
(SBN’s GSI Partner members) annually 
generates $146.8 million in revenue. This 
new industry has added 430 jobs to the 
local economy and catalyzes an annual 
economic impact of $57 million which 
produces an additional $860,000 in tax 
revenues for the City of Philadelphia.

ESTIMATED CURRENT FISCAL IMPACT OF GSI PARTNER FIRMS PERFORMING GSI 
WORK WITHIN THE CITY OF PHILADELPHIA

TAX TYPE CITY OF PHILADELPHIA
Income $ 580,000

Sales $ 109,000
Business $ 170,600

TOTAL $ 859,000
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THE OVERBROOK 
ENVIRONMENTAL EDUCATION 

CENTER

In 2015, the Overbrook 
Environmental Education Center 
facilitated a 15 week Green 
Stormwater Infrastructure and 
Aesthetic Maintenance course 
to Philadelphia High School 
students. This course emphasized 
stormwater best management 
practices as directed in GCCW. 
Eligible program participants 
are students enrolled in Career 
Technical Education schools and 
have an expressed interest in 
science, technology, engineering 
and/or math. After successfully 
completing the program’s 
Green Streets Design and GSI 
Maintenance coursework, 
students participate in a 6-week 
paid in-field training, of which, 
thirty percent of last year’s 
cohorts are now making a li 
vable wage, employed as Green 
Stormwater Maintenance 
Apprentices with PWD.

Hedonic regression modeling was used to estimate the spillover benefits of GSI on 
property values.  It was determined that all other variables equal, a house is worth 
10.3% more if it is located within a ¼ mile of a GSI investment.  Property values 
in Philadelphia will accrue an additional $1.3 billion from all GSI investments.  
The increased property values will in turn generate $8.1 million in additional tax 
revenue for the City and another $9.9 million per year for its School District. 

GCCW sited multiple benefits for neighborhood-level quality of life resulting from 
strategic GSI implementation.  The benefits studied included:

• Gains from active recreation 
• Greening sites positively effecting people’s physical, emotional, and mental 

health
• Aesthetic enhancements, blight removal, and crime reduction

ESTIMATED AGGREGATE PROPERTY VALUE  INCREASE AND PROPERTY TAX 
GAIN FROM PROPERTIES  WITHIN A QUARTER-MILE OF GREEN STORMWATER  

INFRASTRUCTURE INVESTMENT

Aggregate 
Property Value

Estimated Property 
Value Gain from 
Proximity to  GSI 

Investment

Aggregate Property 
Value Gain from 
Proximity to  GSI 

Investment

Aggregate Annual Property 
Tax Increase from Proximity 

to GSI Investment

$13.8B 10.3% $1.3B $18.0M ($8.1M to City and 
$9.9M to School District)

Images and Figures Sourced from: Philadelphia Water Department
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Pittsburgh’s Green First Plan
TOWARDS AN INTEGRATED SOLUTION

Recognizing the natural synergies be-
tween remedying our region’s sewer 
infrastructure problems and revitaliz-
ing struggling communities,  the City of 
Pittsburgh and the Pittsburgh Water and 
Sewer Authority (PWSA) released in De-
cember 2016, their ‘City-Wide Green First 
Plan’.  The Green First Plan, developed 
over the course of several years and with 
the input of a vast number of govern-
ment, design, non-profit, university and 
community stakeholders, provides an 
compelling vision for how Pittsburgh in-
tends to invest in integrated green infra-
structure in order to manage stormwater 
and comply with the EPA’s Consent De-
cree, in a way that is both cost-effective 
and beneficial to residents.  After analyz-
ing 13,700 acres, the plan outlines how 
the City plans to manage 1,835 acres of 
urban runoff using green infrastructure 

over the next twenty years.  

Presently, the City and PWSA are collaborating directly with ALCOSAN, as well as local, 
state and federal regulators, to formalize the plan and incorporate the recommenda-
tions into the regional EPA Consent Decree.  It is expected that the plan will receive 
comment or approval in early 2017, at which time the Green First Plan will immediate-
ly begin the intial implementation phase.  Expected to last four or five years, this initial 
phase will require substantial investment, on the order of several hundred million 
dollars, on various large-scale green infrastructure projects across the City.

GREEN FIRST PRIORITY AREAS

Source: PWSA City-Wide Green First Plan

Source: PWSA City-Wide Green First Plan
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In addition to sewershed analyses, the Green First Plan places strong financial 
consideration on the secondary social, environmental and economic benefits 
that green infrastructure offers.  The donut chart below, obtained directly from 
the plan, demonstrates the anticipated City-wide triple bottom line benefits from 
the full implementaiton of the plan over the next fifty year life cycle.  This is in ad-
dition to the direct economic benefit of meeting Consent Decree compliance, by 
reducing sewer overflows.  
 
The plan provides similar economic benefit breakdown for thirty (30) individual 
watersheds across the City - each of which represents a unique and substantial 
investment opportunity.  A copy of the complete 531 page plan may be found at 
the following:  
 
http://pgh2o.com/City-Wide-Green-Plan.

Triple Bottom Line Benefits in the Green First Plan
Overall, the Green First Plan will serve as a 
guide for the City’s capital improvement proj-
ects, regulatory compliance, stormwater man-
agement, and urban planning decisions, over 
the next several decades.  The sewer system 
analysis, urban planning and economic model-
ing was performed by a dedicated team of ar-
chitects, engineers, municipal finance special-
ists, community development and government 
agency personnel, with pro bono assistance 
by international experts, as part of the Rocker-
feller 100 Resilience Cities initiative.    
 
Given the effort put into this plan and the 
high level of stakeholder buy-in,  As such, this 
Pay-for-Success feasibilty study will be based 
largely on the findings of the Green First Plan.

Source: Landforce

Source: PWSA City-Wide Green First Plan
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FINANCING THE GREEN FIRST PLAN
Understanding the Scope of the Investment Opportunity 

Implementation of Pittsburgh’s Green First Plan will re-
quire substantial investment - both upfront for the initial 
four to five year build-out, and beyond, to achieve the 
larger green first vision through 2035.  At this time, it is our 
understanding that Pittsburgh Water and Sewer Authority 
is planning to invest in green infrastructure throughout the 
City, but largely focused on the six (6) Priority Watersheds 
identified in the Green First Plan.  The table to the right 
represents our present understanding of the investments 
needs over the next four (4) years, as well as the full po-
tential investment needs relative to planned green infra-
structure implementation, through 2036.  These values 
were obtained directly from the City-Wide Green Plan, as 
well as from ongoing discussion with Pittsburgh Water and 
Sewer personnel.

Note that these values represent immediate and likely 
financing needs from PWSA alone, over the next four 
years.  The actual expenditure in green infrastructure in 
Pittsburgh may be higher, assuming that PWSA is able to 
leverage this investment into matching funds from other 
regional agencies, local government and philanthropic 
organizations, as well as obtain offsetting assistance from 
non-profit and private partners within the communities 
served by these investments.

In other words, what is lacking from the equation right 
now is not the willingness of these partners to move for-
ward with a Green First Plan or to share in the overall costs 
to implement.  What is missing is a coherent and flexible 
financing framework for such cross-organizational col-
laboration, at this very large scale.  The proposed Pay-for-
Success model has been design to address this need for a 
robust and dynamic framework, specifically.

Green Infrastructure Investment Needs
per the City-Wide Green First Plan
 

Negley Run (A42): 
 - Immediate Investment Needs: $50 M
 - Future Investment Potential: $149 - 216 M

 
Four Mile Run (M29):   
 - Immediate Investment Needs: $10 M
 - Future Investment Potential: $61 - 85 M

Woods Run (O27):   
 - Immediate Investment Needs: $10 M
 - Future Investment Potential: $5 - 9 M

Southside / 21st Street (M16): 
 - Immediate Investment Needs: $ 8 M
 - Future Investment Potential: $20 - 29 M

Soho Run / Hill District (M19): 
 - Immediate Investment Needs: $ 6 M
 - Future Investment Potential: $16 - 23 M

Heths Run / Pittsburgh Zoo (A41):  
 - Immediate Investment Needs: $ 6 M
 - Future Investment Potential: $59 - 81 M

All Other Non-Priority Sewersheds:  
 - Immediate Investment Needs: TBD
 - Future Investment Potential $198 - 350 M

Source: PWSA City-Wide Green First Plan
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Limitations and Opportunity with Traditional Infrastructure Financing 

Generally speaking, customer fees, permitting (tapping) charges and other 
surcharges are the principal source of revenues for the Pittsburgh Water and 
Sewer Authority (PWSA) and ALCOSAN.  Since ALCOSAN is chartered as a sani-
tary conveyance and treatment service for pre-existing collection systems, the 
regional sanitary system is actually reliant on contracts with municipal cus-
tomers rather than ratepayers directly.  The municipalities that contract with 
ALCOSAN for wastewater services have traditionally retained billing ‘authority’.  
Because of this quirk of its formation, ALCOSAN defers to its customer munici-
palities and ALCOSAN has an additional layer of complexity to its ability to de-
velop innovative financing mechanisms.   PWSA and ALCOSAN apply ratepayer 
revenue directly to fund operation and maintenance expenses, or monetize 
the revenue to support debt financing for capital projects, additional O&M, or 
debt repackaging.   Municipal bonds are the principal financing tool for sewer 
authorities seeking to fund capital costs related to water infrastructure. These 
bonds typically take the form of revenue bonds backed by user fees, and the 
interest earned by investors is tax-exempt.

In addition both ALCOSAN and PWSA are chartered pursuant to Pennsylvania 
Municipal Authorities Law, which imposes additional restrictions on financing 
and contracting.  It is unlikely that the restrictions completely prevent finance 
innovations, but the charters may require revision and additional approvals.  
For instance, Municipalities and their Authorities are generally prohibited from 
Design-Build contracts.  While authorities are able to contract by project or re-
tainer for specific and recurring needs, there is some question on exactly how 
they may contract with one firm or agent for an entire Design-Build-Finance-
Operate and Maintain contract.  Pennsylvania has recently enacted legislation 
that provides this flexibility to transportation projects (74 PA. C.S. Sec. 9108, et 
al.). but this may be a limiting factor for unilateral ALCOSAN or PWSA action re-
lated to Public-Private Partnerships (P3), in general.  In this ways, the proposed 
Pay-for-Success structure - where the Intermediary is actually a third party - 
may help to facilitate the effective scaling of the project.

ALCOSAN and PWSA are also developing their own grant programs to encour-
age broader implementation of green infrastructure.   ALCOSAN’s GROW pro-
gram, for example, is available only to its municipal customers and is restricted 

to addressing flow reduction targets established 
to reduce impact on the conveyance and treat-
ment system.  PWSA’s current grant program, 
which is smaller and targeted to property owners 
or nonprofits, is scheduled to end after this year.  
In general, however, these small grant programs 
could be re-packaged as a source of funding for 
innovation.

The wastewater agencies are able to apply for 
grant funding for large scale infrastructure proj-
ects.  The most prominent source of grants and 
zero or low-interest loan financing is the Federal 
Clean Water Revolving Loan Fund (SRF) program 
managed by the Commonwealth.

Established by Congress in 1987, the clean water 
SRF program provides seed money to states in the 
form of capitalization grants, which are matched 
by states at least at a 20% level. A state, in turn, 
uses the combined federal-state monies to pro-
vide various types of assistance, including making 
low- or no-interest loans, refinancing, purchasing 
or guaranteeing local debt, and purchasing bond 
insurance.   EPA has been promoting the use of 
the SRF to leverage more innovative financing and 
to encourage tools for more private sector involve-
ment, including use for Guantees to CBP3s. 

Lastly, the Water Infrastructure Finance and Inno-
vation Act (WIFIA) was passed in 2014 to accelerate 
investment in our nation’s water and wastewater 
infrastructure by providing long-term, low-cost 
supplemental credit assistance under customized 
terms to creditworthy water and wastewater proj-
ects of national and regional significance.
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CASE STUDY: PRINCE GEORGE COUNTY, CLEAN WATER PARTNERSHIP

Prince George’s County and Corvias Solutions joined forces to develop 
a Public-Private Partnership (P3) named the Clean Water Partnership.  
Formally contracted in March 2015, the Clean Water Partnership is an 
agreement between the County and the private sector to use green 
infrastructure to retrofit 4,000 acres of impervious surfaces over 30 
years.

The impetus for this partnership derived from the need to comply 
with the Environmental Protection Agency’s (EPA) mandate to reduce 
polluted stormwater runoff into the Chesapeake Bay area.  In order to 
meet this, it is estimated that $10 billion of public investment will be 
needed across Washington DC metropolitan area over the next decade.  
In order to comply with the EPA, 46,000 stormwater abatement devices 
will be implemented over the next decade to treat stormwater on 
15,000 acres of land.  

Driving Local Economic Development

+5.7M
contracted to the 
local economy in 
meaningful jobs

85%
went to small, 
minority, 
women owned 
businessess 
($4.8M)

Putting money back into the community is one the success measures 
of the CWP Partnership
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Clean Water Partner-
ship Dashboard

Local Business Participation Goal

Current Dollars: $2,674,541

100%

Goal 50%

0%

79.08% 
of 

Target 
Class

The Clean Water Partnership was created in order to insure the social and environ-
mental benefits are maximized from this massive public investment.  This plan in-
cludes specific goals that must be met in order to be paid in full.  Such as: work-
ing with communities to get input on plans, create a local pipeline of skilled workers 
to be a part of the project, and engaging minority and women owned businesses. 

During the first three years, 2,000 acres will be retrofitted with a $100 mil-
lion investment from the County for the planning, design, and construction 
of green infrastructure.  If the County finds success after the first three years, 
there is an add-in option for an additional 2,000 acres to continue the process. 

$125K investment in student 
internships with 40 graduates 

to date

Community Impact: The First 100 Days

750 Acres in 
Design

More than 200 
Contractors 

Added 

Images and Figures Sourced from: Prince George County, Clean Water Partnership
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Proposed Solution - Green Infrastructure Pay-for-Success

We feel that there is a baseline willingness of regional Pittsburgh 
decision-makers to move forward with a Green First Plan and to 
ultimately share in the implementation costs.  Here, we present an 
alternative financing framework for realizing the full collaborative 
potential, based around an innovative variation of the Pay-for-Suc-
cess (PFS) model, also known as a Social Impact Bond (SIB).   

At its core, the Green Infrastructure Pay-for-Success model would 
be structured as a tranditional PFS transaction.  Private investment 
would be obtained for the purpose of implementing select portions 
of the Green First Plan, with repayment conditioned upon how well 
the plan achieves the desired outcome of reducing wet weather 
flows.   A high-level diagram of the proposed PFS model is included 
on the following page.  Those familiar with conventional  PFS and 
SIB  models wil be familar with the flow of capital from Investor to 
Intermediary to Service Provider on the front end, and from Payer to 
Intermediary back to Investor on the back end.

The financial analysis by Fourth Economy explores three different 
structuring options for the PFS model to best understand the various 
potential investment opportunities that could result from a green in-
frastructure project in the Negley Run watershed.  The variables can 
be adjusted to reflect the needs and requirements of the involved 
stakeholders.  Additional information about the analysis and their 
development is included in the appendix of this feasibility study.

The primary distinction of the proposed Pay-for-Success model over 
previous ones is that the Intermediary - that central player in orga-
nizing the Pay-for-Success stakeholders and facilitating the structur-
ing process - is much more than just the transaction coordinator and 
broker.  This entity, in fact, helps to create and manage a Green First 
Benefit Fund, as part of the proposed Pay-for-Success program in-
tervention.  The sole purpose of this fund is to serve as a vehicle for 
capturing and monetizing the secondary social, environmental and 
economic benefits of green infrastructure, then equitably distribut-
ing this captial.  Done correctly, such a mechanism has the potential

to create substantial added value to Investors, Payers and 
community stakeholders alike - all within the context of this 
one Pay-for-Success transaction. 

Pay-for-Success + Benefit Fund = Triple Bottom Line

Implementation of the proposed model requires that two 
basic financial vehicles - a Pay-for-Success transaction and 
a new Benefit Fund - be implemented in tandem, such that 
both moving pieces work together.  The following are the 
necessary steps for proper implementation. 

Step 1: Establish Terms and Conditions for Pay-for-Suc-
cess, based on Reducing Wet Weather Sewer Flow

As noted in Model 1 under the Appendix, from the sewer 
authority perspective alone, the reduction of wet weather 
sewer flows, aimed at eliminating sewer overflows, is the 
most obvious and logical Pay-for-Success outcome.  There 
are several ways this outcome can be measured.  However, 
for the purpose of this proposal, we will assume that it is 
measured in terms of gallons of flow, removed from the 
sewer system per year, due to the proposed intervention.

We also need to understand the scale of the investment 
needed, the target sewer flow reduction needed to meet 
compliance, the anticipated cost of green infrastructure per 
gallon removed, the project duration and PFS evaluation 
period, and the target return-on-investment (ROI) back to 
the Investor.   Fortunately, the City-Wide Green First Plan 
provides many of these parameters.  For instance, we know 
the following about the intended investment in the Negley 
Run Sewershed (A-42):

Negley Run (A42):   

 - Immediate Investment Needs: $ 50 M
 - Anticipated Cost per Gallon: $ 0.70 per gallon
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What is WIFIA? 
 
The Water Infra-
structure Finance 
and Innovation Act 
(WIFIA) provides 
a five-year pilot 
loan and guaran-
tee program for 
water infrastruc-
ture development, 
commencing with 
$40 million for 2015 
and increasing to 
$100 million in 
2019. While these 
amounts appear 
small, WIFIA appro-
priations are not for 
loans and guaran-
tees themselves, 
but to provide loss 
reserves against 
which loans and 
guarantees may be 
granted. 

About the Green Infrastructure Pay-for-Success Partnership

The Green Infrastructure PFS Partnership could take on several forms, depending upon how the final PFS transaction is structured, and as 
current municipal authority procurement laws dictate.  Ideally, it would be similar to a Community-Based Public-Private Partnership (CBP3) 
Championed by the Environmental Protection Agency (EPA), the CBP3 model is a transparent, legally binding framework to facilitate large-
scale green infrastructure implementation, in a way that effectively aligns public, private, and community stakeholder interests.  
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Given this basic information, it would be possible to struc-
ture a Pay-for-Success transaction for Negley Run, based 
solely on the outcome of reducing sewer flows, and with the 
sewer authorities as the only dedicated payer.  However, 
this basic scenario does not take into consideration the  sec-
ondary benefits of green infrastructure.  As such, it is there-
fore very much a single bottom line proposition, and the 
return-on-investment would likely be limited to something 
very near to market municipal bond rates, plus some rea-
sonable multiplier to account for the risk mitigation aspect 
of the Pay-for-Success transaction to the Payer.  This may 
still be attractive to both Payer and Investor.   However, the 
proposed model attempts to improve substantially upon 
this base scenario, by creating a true triple bottom line (TBL) 
investment opportunity.

Step 2:  Establish the Green First Benefit Fund

As model 2 explain is the appendix, in order to further 
scale the project, mitigate Investor risks, and maximize the 
return-on-investment, the next step would be to establish 
the Green First Benefit Fund, whose Advisory Board would 
effectively serve as the Intermediary in the proposed Pay-
for-Success transaction.  There are a number of ways this 
fund can be established and governed.  However, we would 
recommend following the model set forth by the Chicago 
Benefit Fund - an ongoing collaborative initiative between 
the Calvert Foundation, the Chicago Community Trust, and 
the MacAurther Foundation.  The Chicago Benefit Fund 
aims to mobilize $100 million for impact investments for 
nonprofits and social enterprises working throughout the 
Chicago region.  The fund is effectively used as a stacked 
pool of capital for loans and other investments to eligible 
nonprofits and social enterprises that help meet significant 
community needs, such as education and child care, access 
to healthy food, quality affordable housing, energy conser-

vation, job training and more.  

In the context of the City-Wide Green First Plan and the 
proposed PFS opportunity, a Green First Benefit Fund would 
include a different set of community needs, specifically per-
tinent to green infrastructure.  These include:

• Flood Reduction
• Property Value Benefits
• Workforce Development Opportunity
• Improved Air Quality
• Economic Water Quality
• Carbon Reduction
• Heat Island Effect Reduction
• Recreational Benefit

Note here that the City-Wide Green First Plan evaluates 
each of these benefits in detail, and provides a complete 
triple bottom line benefit assessment for all six (6) of the 
priority watersheds and for twenty-three (23) additional 
non-priority watersheds across the City of Pittsburgh.  In the 
Green First Benefit Fund, these TBL benefits would become 
target goals for attracting impact investment towards green 
infrastructure.  The table on the next page illustrates the 
anticipated TBL benefit of a full Green First implementation 
across the entire City.  

Combining Pay-for-Success with the concept of a Ben-
efit Fund is a powerful mechanism for social impact 
investing.   Because the proposed Benefit Fund is an inte-
gral part of the PFS model, every dollar brought in through 
the fund to monetize the secondary benefits of green 
infrastructure would effectively translate to less overall cost 
to the dedicated PFS Payers - PWSA and ALCOSAN.  Lower 
costs to PWSA and ALCOSAN, in turn, create opportunity 
to share the cost savings with the Investor, resulting in a 
higher ROI potential overall.  
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City-Wide TBL Benefits 

As illustrated in the table to 
the left, full implementation 
of the City-Wide Green First 
Plan would create substantial 
Triple Bottom Line Benefits, 
estimated to be between 
$428 and $850 million over 
50-years.

Understanding the Green First Benefit Fund

50-Year TBL Benefit (NPV) for 1,835 Acres of Directly  
Connected Impervious Area Managed by GI

TBL Benefis per Acre

Category Low Range High Range Low Range High Range
Air Pollution Reduced by Vegetation $ 7,260,000 $ 13,090,000 $ 3,956 $ 7,134
Carbon Reduced by Vegetation $ 1,010,000 $ 4,220,000 $ 550 $ 2,300
Flood Risk Mitigation $335,750,000 $ 671,500,000 $182,970 $ 365,940

Heat Island Effect Reduction $ 4,280,000 $ 9,610,000 $ 2,332 $ 5,237
Property Value Increase $54,770,000 $112,900,000 $ 29,847 $ 61,526
Recreational Value Addition $14,120,000 $ 22,210,000 $ 7,695 $ 12,104
Economic Water Quality Benefit $ 10,390,000 $ 13,950,000 $ 5,662 $ 7,602

Modeled on the general concept of the Benefit Chicago Fund, the Green First Benefit Fund would be established and operate under 
the following basic guidelines and principles:

• The fund would be created as a collaboration between partnering foundations, Community Development Financial Institu-
tions (CDFIs) and similar impact-focused financial institutions.  These organizations may elect to make philanthropic grants 
or make direct impact investment into the fund, wherever their missions align with the targeted green infrastructure ben-
efits.

• Because the Green First Benefit Fund is actually the PFS Intermediary, the fund would be seeded with the intial Pay-for-Suc-
cess investment in green infrastructure. 

• Eligible organizations for disbursement of funds would include PWSA, ALCOSAN, local government, CDFIs or other financial 
intermediaries that lend and invest in underserved areas, nonprofit organizations, and mission-focused social enterprises.  

• A Shed Manager would disburse funds so as to achieve the targeted outcomes of the Pay-for-Success transaction, simul-
taneously working towards the TBL benefits.   Shed Managers could be sewer authority employees, hired consultants, or 
Governing Committees, comprised of a diverse set of sewershed stakeholders. 

• In the early stages, the Benefit Fund may need to be supported by philanthropy.  Over time, however, it would become pro-
gressively oriented towards impact investment.  This is discussed further on the next page.

• The Benefit Fund would collect dedicated revenue streams from Payers, and would be responsible for paying back the 
investment over time.   TBL-related investments into the fund simultaneously reduce Payer obligations and increase the ROI 
potential to Investors.

Source: PWSA City-Wide Green First Plan
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The increasing interest in impact-driven investments are arising due to major shifts in both the market and generational philoso-
phies.  This interest is expected to continue to rise as trillions of private wealth dollars (30 trillion world-wide) are passed from baby-
boomers to the millennials – whom cite their number one priority of business as ‘improving society.’  That said, it is crucial to enable 
the millennials to invest and improve society simultaneously, by developing and implementing new market models and mechanisms 
for such impact investments.

CASE STUDY:  CHICAGO BENEFIT FUND

A Benefit or Impact Fund links the capital to the need.  As the Chicago Benefit Fund describes itself – it bridges the gap between 
supply and demand for impact investments. The Fund aggregates supply and demand, is responsible for due diligence for proj-
ect readiness, and acts as the intermediary accepting and deploying capital in multiple forms.  

Images and Figures Sourced from: Calvert Foundation, the Chicago Community Trust, MacArthur Foundation and Benefit Chicago websites
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Through the MacArthur Foundation and Chicago Community Trust’s research, they 
determined that the market gap between traditional investing and philanthropy exists 
due to the following variables:

• Flexibility: Openness to customized and prospective under-writing and less 
restrictive covenants

• Risk: Less stringent forms of collateral and earlier stage investments
• Duration: Time horizons of 7+ years
• Rate: Below 3%

Their study cites the importance 
of a vetting process that in-
cludes due diligence to move a 
demand to a project with a clear 
model and leadership ready for 
investment.  This has been the 
work of ESC for the past year.  
Our goal is to continue develop-
ing our role as such an interme-
diary, connecting ready supply 
with demand that has been fully 
vetted to be ‘deal-ready.’

The Fund acts as an intermedi-
ary, making the impact invest-
ing transaction less costly and 
more efficient.  The Fund elimi-
nates the high transaction cost 
associated with the investor 
independently seeking out and 
connecting with the capital user 
by mobilizing the capital and 
developing an impact investing 
marketplace with the creation 
of a Benefit Fund as the center 
place for all interested parties. 
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Step 3:  Implement Community-Based Public Private 
Partnerships (CBP3) to Minimize Construction Costs and 
Maximize CSO Benefits of Green Infrastructure

The proposed model creates value for both Investor and 
Payer in two distinct ways:  (1) by providing an incentive for 
meeting target outcomes in a cost-effective manner during 
construction; and (2) by stacking and monetizing triple-bot-
tom line benefits.  Step 3 here demonstrates how the cost 
effective implementation of green infrastructure specifically 
adds value in the context of Pay-for-Success.  

Consider the following investment opportunity and various 
scenarios related to construction costs.  In these scenarios, 
assume that the base ROI to Investors is negotiated during 
structuring which accurately reflects the value to the Payer 
from a CSO reduction only perspective.  The financial analy-
sis by Fourth Economy suggests that 2.06% is the appropri-
ate base ROI for the CSO-Only option, given the other base 
assumptions.  That said, success or failure of the proposed 
PFS from a construction standpoint would be either a bonus 
on top of this base 2.06% ROI, or is a risk sharing cost to the 
Investor directly.  Consider the Negley Run opportunity:

Negley Run (A42):   
  
 - Immediate Investment Needs: $ 50 M
        - Anticipated Cost per Gallon: $0.70 per gallon
  - Base ROI, based on CSO Only: 2.06%

The following outline what would occur within the PFS in-
vesment over several potential outcomes.  Note that these 
scenarios do NOT yet consider added TBL Benefits.  This is 
described later in this narrative, in Step 4.

Scenario 1:  Outcome Achieved; Costs <= Budget.
              Benefit Fund Not Considered. 
     
 - Anticipated Cost per Gallon: $ 0.70 per gal. 
 - Actual Cost per Gallon:  $ 0.68 per gal.
        - Δ Anticipated and Actual Cost: $ 0.02 per gal.
 - Cost Savings to be Shared:  $ 1.43 M 
 - Actual ROI, 80-20 Split:  +4.34%

As the above scenario illustrates, this is a successful PFS 
transaction, given that the outcomes are achieved and the 
project is under-budget.  Even without considering TBL ben-
efits, there is already a performance-based success payout 
available to split between the Investor and Payer, $1.43 
million, with specific terms to be negotiated at transaction 
structuring.  This brings the ROI from 2.06% to 4.34% 

In a conventional municipal bond, there are no such mech-
anisms to add Investor value, if project costs are lower than 
anticipated.  The Payer would effectively pocket the savings 
directly or roll the capital into the next project. With PFS, 
the Payer still gets to keep some of the cost savings.  How-
ever, there is also a bonus success payment back to the 
Investor, in addition to the original agreed upon principal 
and ROI.

Of course, one might wonder - what incentive does the 
Payer have to provide success payments to the Investor, 
when they have to pay back the original investment in 
addition.  The answer is in Scenarios 2 and 3, in which the 
project costs exceed the budget.  In these scenarios, there 
are no success payments.  Rather, there are mechanisms 
fo risk sharing, which ultimately benefits the Payer instead 
of the Investor.  Consider, for example, Scenario 2, in which 
the outcomes are achieved, but at a higher than anticipated 
cost.  
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Scenario 2:  Outcome Achieved; Costs > Budget
              Benefit Fund Not Considered 
     
 - Anticipated Cost per Gallon:  $ 0.70 per gal. 
 - Actual Cost per Gallon:  $ 0.74 per gal.
        - Δ Anticipated and Actual Cost: $ (0.04) per gal.
 - Loss Subject to Risk Share:  $ (2.86 M) 
             - Actual ROI, 80-20 Split:  -2.52% 

Scenario 3:  Outcome NOT Achieved; Costs >> Budget
             Benefit Fund Not Considered 
     
 - Anticipated Cost per Gallon: $ 0.70 per gal.
 - Actual Cost per Gallon:  $ 1.30 per gal.
        - Δ Anticipated and Actual Cost: $ (0.60) per gal.
 - Loss Subject to Risk Share:  $ (42.84 M) 
             - Actual ROI, 80-20 Split:  -66.49%

Scenarios 2 is partially successful from a Pay-for-Success per-
spective, given that the desired outcomes were met.  Howev-
er, the program costs were higher than anticipated. In reality, 
this will likely put the program at a cash shortfall - the initial 
investment was simply not be enough.  However, since the 
outcomes are within reach, the program is likely to continue 
and additional gap funding will be needed.

Pay-for-Success provides a very tangible financial buffer to 
the Payer against this gap funding need.  In short, the project 
shortfall is split between the Investor and the Payers.  The In-
vestor effectively absorbs some of the risk.  In exchange, they 
receive the benefit of the added value from Scenario 1, plus 
the opportunity to finance the funding gap, if needed.  From 
a PFS structuring perspective, these contingencies can be 
worked out in advance (which may reduce transaction costs) 
or the gap funding can be a separate transaction.  

Last, Scenario 3 is the catastrophic loss scenario, in which the 
intended outcomes of reducing wet weather flows cannot be 
achieved, and the program costs exceed the budget substan-
tially.  In this scenario, there will be an inevitable loss of capi-
tal to both the Investor and to the Payer.  Again, however, the 
deliberate PFS nature of the transaction is effective in helping 
to mitigate the overall risks and reduce potential losses.

Because this is a worst-case scenario, it would be important 
during structuring to define the risk sharing arrangement 
between the Payer and Investor - perhaps with a ceiling 
on one or both party’s losses.  If it is desirable to limit both 
party’s losses, then a Guarantor would need to play a vital 
and pivotal role.  The Guantor in these types of PFS transac-
tions is typically a large foundation.  However, the federal 
Water Infrastructure Financing and Innovation Act (WIFIA), 
established in 2014, and the State Revolving Fund (SRF) could 
also be used for this purpose.  Doing so would open up more 
philantropic capital for use in the Benefit Fund, which ben-
efits stakeholders more directly.  This is discussed in Step 4.

Community-Based Public-Private Partnerships (CBP3s)

Step 3 requires that green infrastructure be constructed 
at large scale, at minimal cost, and with maximum impact.  
Community-Based Public Private Partnerships (CBP3s) have 
been an effective procurement method in other regions that 
have explored large-scale green infrastructure.  The model 
for CBP3 work is Prince George County, Maryland - featured 
as one of the case studies in this document.  Where CBP3s 
differ from conventional Public-Private Partnerships (P3s) is 
in their intent towards community-focused impact.   



34

Step 4:  Be Intentional About Monetizing TBL Benefits  
               by Creating an Impact Market

The Pay-for-Success model, in general, is based upon 
the  core assumption that the proposed interventions can 
achieve the desired outcomes better and more efficiently 
than existing government programs can.  The addition of a 
Benefit Fund to our base PFS transaction builds upon this 
concept, in a way that is both profound and transformative.  
The planned PFS intervention is not just the implementation 
of green infrastructure, as an alternative to gray infrastruc-
ture - which is covered in Step 3.  Rather, the intervention 
is that, PLUS the process of stacking and monetizing TBL 
Benefits onto the traditional PFS transaction.  The work to 
create this TBL value for Investors is therefore done by pro-
gram design, implemented throughtout the project lifespan, 
and realized within the Green First Benefit Fund itself.

Impact Match-Making: Monetizing TBL Benefits 

As described earlier, the City-Wide Green FIrst Plan evalu-
ates and presents the anticipated TBL Benefits for the fol-
lowing secondary outcomes, related to green infrastructure.

• Flood Reduction
• Property Value Benefits
• Workforce Development Opportunity
• Improved Air Quality
• Economic Water Quality
• Carbon Reduction
• Heat Island Effect Reduction
• Recreational Benefit

That said, what is missing from the Green First Plan are ac-
tual Payers willing to help monetize these benefits so as to 
create value for the Investor and for the sewer authorities 

directly.  “Impact match-making” is essentially the missing 
link between the theoretical TBL Benefits in the Green First 
Plan and the tangible creation of PFS value from a robust 
ecosystem of stacked Payers.  The proposed Benefit Fund 
is designed to address this specific need.  Organizations or 
individuals wanting to put money towards realizing these 
TBL Benefits may do so through philanthropic means in 
the short-term and through direct impact investment in the 
long-term.  Below is a assessment of the “market” for each 
of the TBL Benefits outlined in the Green First Plan:

Flood Reduction

The Negley Run sewershed, in particular, has flooded fre-
quently over the past 100-years, both locally and more wide-
spread.  Most notably, in 2011, four people  died in flash 
flooding on Washington Boulevard, partially due to inad-
equate sewer capacity, partially due to the elevation of the 
roadway and railroad, and partially because of the nearby 
permanent water surface elevation of the Army Corp lock 
and dam.  A Benefit Fund targeting flood reduction would 
very likely attract investment and cost sharing from all of 
these agencies.     In addition, flood insurance companies - 
State Farm, Farmer’s Insurance, etc. - would also be willing 
to participate in a Benefit Fund for flooding, provided that 
a suitable Cost-Benefit analysis could be provided for their 
specific underwriting needs. 

Property Value Benefits

There are numerous mechanisms to realize property value 
benefits, each with their own set of challenges and benefits.  
The various options include Tax Increment Financing (TIF) 
districts within the subject communities, in the sewershed 
and under re-development pressure, Local Economic Re-
vitalization Tax Act (LERTA) Districts and Pittsburgh’s new 
Waterfront Development Tax Credit.  In any of these op-
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strong TBL Benefit.  Ironically, the regulations in Pennsylvania 
are stronger to protect existing high quality streams, rather 
than improve ones that are historically impaired.  As such, 
potential to monetize this benefit is actually stronger else-
where in the region than in the already very urbanized City.

Carbon Reduction

Without any forms of carbon tax / credit systems, there is 
limited ability to monetize carbon right now, except through 
voluntary measures.  The Benefit Fund, however, would be 
well positioned to pursue carbon credit trading and explore it 
as a market opportunity.  It is not a high priority, however, in 
the short term.

Heat Island Effect Reduction

The ability to monetize the urban heat island effect would 
have to be assessed at the hyper-local scale.  Building with 
high heating / cooling bills, for example, would benefit from 
green roofs and similar green infrastructure.  We would have 
to explore this further.

Recreation Benefit

This benefit is also fairly difficult to quantify and monetize in 
the short-term and is therefore not a priority of the Benefit 
Fund, except on a voluntary basis.  It is our understanding, 
however, that UPMC, Highmark and others are exploring 
these type of community recreation benefit, both from a PFS 
and from a grant-giving perspective.

Community Engagement

Not one of the Green First TBL Benefits, but community is 
incredibly important to the Benefit Fund concept.  One idea 
worth exploring is the issuance of Benefit Fund notes to 
community members, at a reduced or subsidized rate.  This 
would create strong buy-in from the community, as well as a 
mechanism for community-driven prioritization of benefits.

tions, an agreed-upon portion of the resulting revenue stream 
would go towards investment in the Benefit Fund, which in 
turn would bring value to the PFS Investor and Payer.  Given 
how strong the development pressure is in communities like 
Larimer, Homewood and East Liberty, there is strong potential 
that such revenue streams could be realized for the Negley 
Run sewershed, as well as others like Soho Run in the Hill Dis-
trict and Woods Run in the North Side.

Workforce Development Opportunities

Green infrastructure has the potential to create a recurring 
pool of entry-level jobs, with an integrated pipeline to higher 
paying jobs in the construction industry.  Local partners, such 
as Landforce, StormWorks and the Pittsburgh Job Corp are 
already working to bring green infrastructure jobs to disadvan-
taged communities in Pittsburgh.  Not only is there a strong 
opportunity for foundation support in this arena, but there are 
compelling spin-off PFS opportunities, as discussed in Step 5. 

Improved Air Quality

Again, there is a strong potential for foundation support for 
this TBL Benefit.  Heinz Endowment, in particular, has been 
investing in a City-wide air quality initiatives called the Breathe 
Project over the past decade.  There may also be potential to 
create a trading mechanism through the Benefit Fund to help 
various industries meet air quality compliance, or spin-off PFS 
opportunities to reduce asthma within underserved communi-
ties like Homewood and Larimer.

Economic Water Quality

Municipalities in Pennsylvania are faced with stream water 
quality and storm water management regulation, in addi-
tion to EPA-driven CSO reduction.  Green infrastructure can 
be used to simultaneosly address stream pollution and CSO 
overflows, which makes economic water quality a particularly 
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Scenarios - TBL Benefits Included

The previous section was effectively a playbook for match-
ing TBL Benefits with real-world stakeholders, so as to 
create an ecosystem of secondary Payers, in addition to the 
primary sewer authority Payers.  In this context, consider 
the same investment opportunity and scenarios from Step 
3, with the addition of these new TBL benefits.  

It is worth noting here that it is not possible to monetize 
the full value of the substantial TBL benefits outlined in the 
Green First Plan.  Rather, our anaysis strategy was to cap 
the Investor upside to 5.00% and then determine how 
much TBL benefit would need to be monetized within the 
first seven years to increase the Investor ROI from 2.06% to 
the target 5.00%.   This value was determined to be $1.85 
million over a period of seven (7) years, given other base as-
sumptions in the economic modeling analsis.

The detailed analysis of these scenarios is included in the 
Appendix, prepared by the local economic development 
consulting firm, Fourth Economy:

Negley Run (A42):   
  

 - Immediate Investment Needs: $ 50 M
        - Anticipated Cost per Gallon: $0.70 per gallon
     - Base ROI, based on CSO Only: 2.06% 

 - TBL Benefits needed for 5% ROI: $ 1.85 M 
                
The first set of outcome-based scenarios are as follow:

Scenario 1A:  Outcome Achieved; Costs <= Budget
              Benefit Fund Not Considered
      
 - Cost Savings to be Shared:  $ 1.43 M  
     (from previous Step 3)

Scenario 1B:  Outcome Achieved; Costs <= Budget
             w/ Monetization of TBL Benefits 
     
 - Benefit Fund Contribution  $ 1.85 M 
 - New Cost Savings to be Shared: $ 3.28 M
 - Actual ROI, Adjusted for TBL: +5.00%

As the above illustrates, Scenario 1A and 1B are both 
successful PFS transaction, given that the outcomes are 
achieved and the project is under-budget.   However, the 
addition of the TBL Benefits in Scenario 1B adds sub-
stantial value to the Scenario 1A base case, even with the 
Investor ROI capped at 5%.  Whereas Scenario 1A brings 
only a $1.43M success payment to be shared, Scenario 1B 
brings $3.28 million to the Investor and Payers to share.  

If the Investor’s ROI remains capped at 5%, then the 
$1.85M needed to meet this ROI would be disbursed to 
the Investor as a success payment, and the remaining 
$1.43 M would go the sewer authority Payer.  In theory, 
this bonus money to the authority would eventually help 
to offset ratepayer fees, bringing the value of green infra-
structure right back to the community.  This is actually the 
driving motivation behind capping the Investor ROI to 5%.
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Scenario 2A:  Outcome Achieved; Costs > Budget
              Benefit Fund Not Considered 
     
 - Loss Subject to Risk Share:  $ (2.86 M)
           (from previous Step 3)

Scenario 2B:  Outcome Achieved; Costs > Budget
             w/ Monetization of TBL Benefits 
     
 - Benefit Fund Contribution  $ 1.85 M 
 - New Loss Subject to Risk Share: $ (1.01 M)
 - Actual ROI, 80-20 Risk Split:    +0.42%

Scenario 3A:  Outcome NOT Achieved; Costs >> Budget
              Benefit Fund Not Considered 
     
 - Loss Subject to Risk Share:  $ (42.84 M)
    (from previous Step 3)

Scenario 3B:  Outcome NOT Achieved; Costs >> Budget
              w/ Monetization of TBL Benefits 
     
 - Benefit Fund Contribution  $ 1.85 M 
 - New Loss Subject to Risk Share: $ (40.99 M)
 - Actual ROI, 80-20 Risk Split:    -63.74%

Under Scenario 2A, the outcomes are achieved, but there 
is a financial loss to both Payer and Investor.  In Scenario 
2B, however, the financial loss from being over budget is 
offset by the Benefit Fund contribution.  If the risk share is 
proportion similar to the way the success payments are - 
80% to Investor and 20% to Payer - then the actual ROI to 
the Investor would still be a positive 0.42% - even though 
the actual risk share loss was $2.86 million.   The ROI has 
the potential to go up towards the 5% cap, depending 
on how the risk sharing is actually proportioned during 
transaction structuring.  An 80-20 split seems equitable, 
given the 80% upside to the Investor when the program 
is profitable.  However, a 50-50 or some other split may 
alternately be negotiated between parties.

With Scenario 3 - the catastrophic loss scenario - the mod-
eled TBL Benefits would not nearly compensate for the 
substantial loss of capital.  A Guarantor would still be rec-
ommended, in order to try to minimize Investor and Payer 
losses.

That said, the TBL Benefits, as modeled, were calibrated 
specifically to achieve $1.85 million in revenue - just barely 
enough to reach the target 5% cap to Investors.  In reality, 
this $1.85 million only represents about 11.0% of the total 
TBL Benefit potential for Negley Run, based on the City-Wide 
Green First Plan.  As such, the actual potential for the added 
TBL Benefits to successfully mitigate even catastrophic loss  
is much higher than presented here.
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Step 4: Spin-off New Pay-for-Success Opportunities, 
              Creating Additional Value to Investors

The model presented so far combines the Pay-for-Success concept 
with a stacked Benefit Fund - part philantropy and part impact 
investing.

Our long-term interest in this project, however, is that it also cre-
ates a financing framework that supports future spin-off Pay-for-
Success opportunities for additional stakeholders, other than sewer 
authorities.  The potential added value here is best illustrated by 
several specific examples:

Example 1: Workforce Development as a PFS Spin-off

One of the most contentious debates about green infrastructure 
over conventional gray infrastructure is regarding long-term opera-
tions and maintenance.  Whereas, gray infrastructure - pipes, man-
holes, etc. - requires relatively little maintenance over their lifes-
pan, green infrastructure - rain gardens, green roofs and porous 
pavement - require considerably more care and upkeep.  Not only 

does this add lifecycle costs to the green infrastructure 
project expenditure, it is a “fussier” type of work - weed-
ing, pruning, tilling soils, planting and seeding - that sewer 
authorities and City public works personnel would prefer 
not to have to do.  This issue has a been a major obstacle 
to green instructucture acceptance, both here in Pittsburgh 
and in countless other cities under sewer Consent Decrees.

Where other see obstacles, however, we see opportu-
nity.  Consider the local non-profit Landforce, for example.   
Landforce helps restore and maintain land and green 
assets by providing professionally skilled crews who can as-
sist in environmental management.  Their crews are made 
up of people who have faced a variety of barriers enter-
ing the workforce — whether due to former incarceration, 
poverty, a lack of education, a returning veteran, or a new 
refugee.  To make an impact in the lives of these people, 
Landforce helps them to address these barriers, establish 
Individualized Employment Plans, and identify real long-
term employment opportunities.

We are presently exploring a spin-off Pay-for-Success op-
portunity with Landforce, with the Department of Correc-
tions and the PA Labor & Industry Department as potential 
Payers.  The long-term O&M requirements of the City-Wide 
Green First Plan provides a scalable opportunity, which 
could theoretically provide a “green collar” workforce 
development pipeline for dozens of at-risk people each 
year, with potential to match these worker up with larger 
construction companies building both green and gray infra-
structure, for longer-term, higher paying job prospects.
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Within the framework of the proposed Pay-for-Success mod-
el, the spin-off of this new workforce development initiative 
creates added value for the Investor, as follows.  Note that all 
other scenario parameters - whether the outcome has been 
achieved, the costs, and the other TBL benefit contributions 
- have all been normalized, so as to focus on the impacts of 
new PFS spin-off, specifically.

Scenario 4A:  Outcome Achieved; Costs = Budget
              No Contribution from Benefit Fund 
  Prior to Workforce PFS Spin-off 
     
 - Cost to Sewer Authority  $ 0.70 per gal.
        - Δ Anticipated and Actual Cost: $ 0.00 per gal.
 - Actual Cost Savings / Loss:  $ 0 M  
 
Scenario 4B:  Outcome Achieved; Costs = Budget
              No Contribution from Benefit Fund 
  After Workforce PFS Spin-off 
     
 - Landforce Cost per gallon:  $ 0.02 per gal.
               (by Dept. of Corrections / L&I)
 - Revised Cost to Authority:  $ 0.68 per gal.
    - Cost Savings to be Shared:  $ 1.43 M
  
 BONUS: New PFS Investment Opportunity 
 
 Based on $ 0.02 per gallon, the PFS spin-off 
 would  theoretically create a new $1.43 million
 PFS opportunity for Investors, with the 
 Department of Corrections and PA Labor 
 & Industry Departments, as potential Payers.

Example 2: GTECH’s Sustainable Return-on-Investment (SuROI)

The PFS and impact investing space is Pittsburgh is a small, 
niche space right now, with only a handful of organizations ac-
tively exploring such opportunities.  Among these, GTECH has 
been a leader, having recently produced a Sustainable Return-
on-Investment (SuROI) whitepaper, demonstrating a SuROI of 
$21.90 for every $1 of community-focused investment made in 
GTECH’s ReClaim McKeesport Ambassador Model.  The model 
looks at numerous benefits, associated with vacant lot recla-
mation and community engagement efforts by the GTECH Am-
bassadors, with focus areas related to economic gains, crime, 
employment, environment, health and well-being.

https://gtechstrategies.org/wp-content/uploads/2016/12/
SuROI_2.0-Draft-4.pdf

The Green First Plan and the proposed PFS initiative are simi-
larly working to address vacant lot, blight and create communi-
ty-focused investment opportunity.  We are actually exploring 
synergies with GTECH right now, focused on both the Negley 
Run (A42) and the Woods Run (O27) sewersheds.   To the 
extent that these synergies are eventually realized, there may 
exist additional spin-off PFS opportunities focused on those 
key areas that GTECH is already pioneering.
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DC Water and Sewer Authority (DC Water) teamed up with investors Gold-
man Sachs and Calvert Foundation to create an Environmental Impact Bond 
(EIB) to finance green infrastructure implementation to address DC’s storm-
water runoff issue (combined-sewer overflows) as well as improve its water 
quality.

The investors pay for the project; DC Water pays for the outcomes. The 
investment dollars for the EIB will provide the necessary up-front risk capital 
in order to construct and implement green stormwater infrastructure (GSI) 
in the District’s Rock Creek sewershed.  Repayment back to the investors 
from DC Water will depend upon the proven success of the GSI through a 
rigorous evaluation process.   

CASE STUDY: DC WATER,  ENVIRONMENTAL IMPACT BOND
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If the GSI outperforms, then DC Water will make 
an addition ‘outcome payment’ to investors for 
sharing the project risk; and conversly, if the GSI 
underperforms, then the invesors will make a 
Risk Share Payment to DC Water.  If performs in 
the expected range, no contigent payments will 
need to be made from either party.

Performance 
Tier Outcome Ranges Contingent Payment

1 Runoff Reduction > 41.3%
DC Water will make an Outcome 

Payment to Investors of $3.3 
million

2 18.6% <= Runoff Reduction 
<=41.3% No contingent payment due.

3 Runoff Reduction < 18.6%
Investors will make Risk Share 
Payment to DC Water of $3.3 

million

Combined-sewer overflow have recently increased in frequency and severity 
as a result of climate change.  If the green infrastructure proves to be 
successful in managing these overflows, as expected, then GSI can continued 
to be used to address overflows as a climate adaptation tool that increases 
the capacity for DC’s community to be resilience for future climate change 
challenges, while simultaneously creating more beautiful communities for 
people to live, learn, and work.  DC Water’s repayment to the investor is 
contigent upon the effectiveness of GSI to successful reduce overflows and 
improve water quality.  

2016 BOND BUYER YEAR AWARDEE

DC Water’s Pay for Success, Environmental Im-
pact Bond won the ‘Non-Traditional Financing’ 
award.  It was one of eight categories awarded to 
the best deals of 2016.   

Images and Figures Sourced from: DC Water and Quantified Ventures
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RISK ASSESSMENT
Understanding Performance Risks

In a brief published by the Urban Institute, two significant types of risk for investors in a Pay for Success (PFS) transaction are identi-
fied - Performance and Appropriation Risks.  Performance Risk covers the likelihood of an intervention successfully achieving the 
predetermined outcomes.  Appropriation Risk relates to the ability of the repayment organization to pay back the investors.   In 
terms of Performance Risks, it is useful to evaluate the various outcome scenarios associated specifically with Wet Weather Flow 
Reduction, understanding that most other aspects of this project serve to mitigate risks, rather than create them.  The table below is 
color-coded to both identify positive vs. negative outcomes for Cost and Capture, as well as to highlight low vs. high risks.  Probabilt-
ies are not presented in this table, as success / failure is very specific to the scale, location and logistics of the investment opportuni-
ty presented.  That said, the Green First Plan  was prepared by a diverse team of engineers, planners, municipal finance profession-
als, and sewer authority personnel.  We would therefore defer to others when quantifying these risks, most likely during structuring.

Risk Assessment – Wet Weather Flow Reduction, Pay-for-Success 
Cost Capture Outcome Mitigation  

Strategy
Potential Risk 

to Investor
Potential Risk  

to Payer
Lower than 
Expected

Lower than 
Expected

TBD Spend more to 
capture more

Depends.   
Low to Medium

Depends.   
Low to Medium

Lower than 
Expected

As Expected Success + Bonus None None.  Good for ROI None.  Good for ROI

Lower than 
Expected

Higher than 
Expected

Success + Bonus None None.  Very Good for 
ROI

None.  Very Good for ROI

As Expected Lower than 
Expected

Capture Target Not Met Gap funding likely 
needed

Depends.  Medium to 
High

Higher than for Investor 
due to Gap Funding needs

As Expected As Expected Success Optimize to maxi-
mize ROI

None.  Good for ROI None.  Good for ROI

As Expected Higher than 
Expected

Success + Bonus None None.  Good for ROI None.  Good for ROI

Higher than 
Expected

Lower than 
Expected

Complete PFS Failure 
Capture / Cost Targets Not 

Met

Guarantor needed 
to protect invest-

ment

Very High Very High

Higher than 
Expected

As Expected Project Shortfall Gap funding likely 
needed

Depends.  Medium to 
High

Higher than for Investor 
due to Gap Funding needs

Higher than 
Expected

Higher than 
Expected

TBD Spend less to cap-
ture less.  Opti-

mize ROI

Depends.  Low to Me-
dium

Depends.  Low to Medium
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Mitigating Performance Risks

Also borrowed from the Urban Institute, some measures that 
Investors can use to manage Performance Risks are described 
below:

Senior and Subordinate Lenders

If there is only one investor in a transaction, then this organiza-
tion is assuming the entirety of the risk for the success of the 
project. However, if a project attracts multiple lenders, then 
these organizations share the risk, lessening the risk to each 
depending on the number of investors. In this scenario, the 
Senior Lender is typically paid back first, as they invested more 
money in the transaction.  This is a core principle of the pro-
posed stacked investment and stacked payer PFS opportunity.

Grant

Upfront philanthropic support can be used to reduce the 
amount needed from private investors. As a grant, this support 
does not need to be repaid, decreasing the repayment amount 
and making it more likely for the investors to get paid back.  
The proposed Benefit Fund serves this purpose, by design.

Guarantee

Another way to manage the risk in a PFS transaction is to have 
an organization agree to guarantee some portion of the inves-
tors’ principal if the intervention proves unsuccessful. If the 
program does prove successful, payments are triggered to the 
investors through the standard process, and the guarantee 
funds can be used for alternative purposes within the project.  
This was mentioned previously in this report, with the federal 
WIFIA program as a potential Guarantor.

Funding Specific Outcomes

A PFS transaction can have multiple outcomes that can po-
tentially trigger repayments. Some of these, however, will be 
riskier than others. In these cases, investors can select the 

outcomes that most closely align with their level of risk.  The 
Green First Benefit Fund would be designed to help impact 
investors target their investments in exactly this way.

Mitigating Appropriation Risks

It is our base assumption that all parties involved would main-
tain the ability to pay back investors, regardless of the degree 
of program success or failure.  However, the following mitiga-
tion strategies are recommended by the Urban Institute, in 
general:

Blocked Account

Creating a blocked account at the beginning of the transac-
tion allows the repayment organization to set aside the funds 
needed to pay back the investors throughout the project. Once 
the funds are placed in this account, they can only be used for 
success payments.  The proposed Benefit Fund could theoreti-
cally function as the blocked account, assuming that the sewer 
authorities are the primary repayment organizations.

Ongoing Appropriation

Through legislation, states and local municipalities can ensure 
that funds are available for repayment by agreeing to ongoing 
legislation. This does not fully cover against changes in admin-
istrations, but is an additional way to ensure the availability of 
repayment funds.  The creation of a City-Wide Stormwater 
Authority is an good example of this type of risk mitigation 
strategy.  It is our understanding that such an Authority is 
under consideration by Pittsburgh Water and Sewer Authority, 
at this time.  The new Authority is expected to be in operations 
and actively collecting revenue by 2019.  Such revenue would 
be the primary repayment stream for any long-term invest-
ment in green infrastructure.
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Fourth Economy is a national com-
munity and economic develop-
ment consulting firm that focuses 
on fostering action to create great 
communities, impactful organiza-
tions, and strong economies.

APPENDIX: FINANCIAL ANALYSIS OF 
PAY-FOR-SUCCESS STRUCTURING  
OPTIONS BY FOURTH ECONOMY

1501 Preble Avenue, 2nd Floor 
Pittsburgh, Pennsylvania  15233 
412.325.2437 
info@fourtheconomy.com

The following financial analysis was produced by local economic development consultants, Fourth Economy, in support of this Green 
Infrastructure Pay-for-Success Study.  The analysis offers three (3) distinct Pay-for-Success structuring models for consideration.  
It should be noted, however, that countyless feasible models exist - with varying ROI to Investors, repayment terms / duration, 
measurements of success, and terms / conditions.  Alternative models could certainly be explored more throughly and negotiated 
during structuring and the models are flexible enough to be modified at a later time.  It is worth noting, however, that the various 
scenarios presented earlier in this report are based on the results of these base structuring models.  
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Introduction

This report was developed to support the 
completion of a Pay for Success feasibil-
ity study, led Enviro Social Capital, to 
explore utilizing this innovative financing 
mechanism to implement Green Infra-
structure in Pittsburgh. The information 
below details the methodology, sources, 
and assumptions used to develop the 
three potential Pay for Success scenarios 
presented in this report. The enclosed 
content is provided for direct incorpora-
tion into the feasibility study.

Base Model Approach

Costs

The first step toward structuring a Pay 
for Success (PFS) transaction for Green 
Infrastructure (GI) in Pittsburgh was to 
analyze the expected costs and benefits 
related to the intervention. This was 
done to provide a status quo against 
which to compare any potential PFS 
model and to begin to quantify potential 
benefits that could later be used for suc-
cess payments.

This analysis is unique in that a rigor-
ous assessment of GI projects specific 
to Pittsburgh had already been com-
missioned by PWSA and compiled in the 
organization’s Green First plan. A draft 
of this assessment was released to the 
public in December 2016.  As a result, all 
capital, construction, engineering, and 
maintenance costs are derived from this 
plan. In addition to adding credibility to 
the costs and benefits adopted for this 

BUILDING THE BASE MODEL analysis, alignment with the Green First 
plan also ensures that the PFS transac-
tions developed will be familiar, realistic, 
and palatable to PWSA and other stake-
holders.

Benefits

As a starting point, combined sewer 
overflow (CSO) benefits were monetized 
in terms of expenditures by PWSA and 
by ALCOSAN based on capital budgets 
reported by each. It is, however, likely 
that CSO benefits are worth more than 
this amount to each authority due to 
administrative and billing costs, as well 
as secondary benefits. The information 
available at the completion of this report 
was not adequate enough to fully quan-
tify these additional benefits. Therefore, 
the CSO benefit is limited to reported 
annual expenditures for sewer opera-
tions and water treatment operations per 
gallon by each authority.

However, these added benefits to PWSA 
and ALCOSAN could potentially be in-
cluded in a PFS transaction. 

 Next, Triple Bottom Line (TBL) benefits 
quantified in the Green First plan were 
adopted as a potential additional mon-
etary benefit to GI. These TBL benefits 
are outlined in the plan and include air 
pollution reduced by vegetation, carbon 
reduced by vegetation, flood risk reduc-
tion, heat island effect reduction, prop-
erty value increase, recreational value 
addition, and economic water quality 
benefit.

The methodology and findings related to 
each of these benefits is discussed in de-

tail in the plan itself, but one noteworthy 
consideration is the fact that flood risk 
reduction analysis is limited to locations 
where a causal relationship can be estab-
lished between CSO overflow and flood-
ing. Therefore, the flood risk reduction 
reported in the Green First plan likely 
undervalues the cost to property own-
ers, insurance providers, and the public 
sector with regard to the complex issue 
of flooding.

Conservative Approach

Where possible, this analysis adopts 
high-end cost estimates and low-end 
benefit estimates detailed in the Green 
First report. In other words, if the Green 
First plan reports a range of costs as-
sociated with an intervention in the A-42 
sewershed, this analysis focuses on the 
upper limit of that range. If the Green 
First plan reports a range of benefits, as 
it does in the Triple Bottom Line assess-
ment, this analysis adopts the lower limit 
of that range.  For CSO benefits, suppos-
ing that sewer facilities are operating at 
maximum capacity (currently 250 MDG/
day) assures a lower benefit per gallon 
than supposing an average or lower ca-
pacity and also provides some room for 
climate change or other unanticipated 
variation in CSO benefit over the life of 
the project.

Scale and Locale

The Green First plan analyzes thirty 
priority sewersheds, which have vary-
ing costs and CSO benefits. Although all 
of the priority sewersheds demonstrate 
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significant need for stormwater manage-
ment, Negley Run (A42) was selected for 
two reasons. First, even among priority 
sewersheds, Negley Run is in greater 
need of a stormwater intervention than 
most others, as reflected in Table 9-3 of 
the report. Second, there is significant 
community support and a network of 
community organizations already work-
ing either directly on GIs (for example, 
Living Waters of Larimer) or doing com-
plimentary work to a GI intervention (for 
example, the Veteran’s Administration). 
In order to ensure a reasonable degree 
of accuracy for this analysis, a single 
sewershed, Negley Run, was selected to 
model the PFS transaction.

Once the costs and benefits were quan-
tified at the sewershed level for A-42, a 
50-year cost-benefit analysis was per-
formed for two scenarios: one including 
CSO benefits only, and another including 
the Triple Bottom Line benefits outlined 
in the Green First Plan. This time horizon 
aligns with the methodology employed in 
the Green First plan to analyze net pres-
ent value and provides a sound idea of 
expected costs and benefits throughout 
the life of the proposed interventions.

The two-pronged cost-benefit analysis 
was then scaled down using managed 
acre as a unit of analysis. This provided a 
means to then scale the proposed proj-
ect up to PWSA’s desired expenditure of 
$50 million, which is lower than the total 
cost of interventions proposed for A-42 
in the Green First Plan. Because PWSA is 
committed to a $50 million expenditure 
on GI over the next four to five years, it 
was prudent to undertake this intermedi-
ary step to scale the analysis appropri-
ately.

The scale of a $50 million GI project in 
this area was estimated based on re-
lationships between costs, BMP acres, 
and acres managed in sewershed A-42 
detailed in the Green First Plan. At this 
scale, 5.6 BMP acres can be expected to 
manage stormwater from 115.7 impervi-
ous acres.

Transaction Assumptions

Building a PFS model from the cost-bene-
fit analysis required considering potential 
investors and payers. Because PWSA had 
been a strong partner from the outset, 
and because PWSA has already commit-
ted to investing in GI projects in A-42 in 
the years to come, PWSA emerged as a 
likely Payer. In addition to cost savings 
to PWSA, this model captures benefits 
to ALCOSAN in terms of sewer operation 
expenditures per gallon. While ALCO-
SAN will enjoy some of this benefit, it 
also passes some of its costs to PWSA, 
which means that this is essentially an 
indirect benefit to PWSA. A critical next 
step in fostering a PFS transaction will be 
for PWSA and ALCOSAN to navigate and 
negotiate potentially sharing both the 
$50 million initial expenditure and the 
benefits over time. 

Due to the consent decree that PWSA is 
under, construction of the GI must be 
completed in four to five years and ben-
efits from this GI will need to be shown. 
Given this, the model assumes that con-
struction will be completed in four years 
and the investment will be used over that 
period of time. The model also assumes 
that the investors will be able to be paid 
back from associated benefits of GI in 
Year 1.

Two of the most common impediments 
to implementing GI nationally are the 
impression that GI is inherently risky and 
the unfortunate reality that the signifi-
cant benefits presented by GI are either 
hard to quantify, take many years to ac-
crue, or both. Aside from mitigating risk, 
the most significant benefit to financing 
GI through a PFS transaction is the op-
portunity to “stack” benefits that may not 
otherwise be realized as cost savings to 
the end Payer.

Therefore, PFS offers significant advan-
tages even in the present case, when 
PWSA has already committed to financ-
ing GI projects in the A-42 sewershed. 
The analytic task at hand is to balance in-
vestor needs in terms of return on invest-
ment with potential cost savings and risk 
mitigation for PWSA, all while expanding 
the body of knowledge about what works 
in the realm of GI.

Time Horizons 

While risk mitigation and cost savings are 
a priority for PWSA, this analysis does not 
assume that PWSA seeks to recover all 
costs or break even on its GI investment. 
GI typically assumes a long time horizon 
to realize benefits, and although the 
Green First plan illustrates considerable 
benefits to GI interventions in Pittsburgh, 
not all of these benefits are strict cost 
savings or concrete revenue sources for 
PWSA or ALCOSAN.

From the payer’s perspective, the life 
of a GI intervention (50 years) must be 
anticipated in order to assess lifetime 
costs and benefits. On the other hand, 
investors typically expect a return in 6-7 
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years. Therefore, the net present value to 
the payer is assessed with a 50-year time 
horizon, while the net present value to 
investors is assessed with a shorter time 
horizon of 7 years and all payments to 
investors are made within 7 years of the 
initial investment.

At the same time, the EPA expects some 
evidence of GI as a sound alternative 
compliance path within the next four 
years, which means that PWSA will need 
to demonstrate some value to the EPA in 
the middle of the PFS investor time hori-
zon. This means that there may be some 
opportunity for efficiency in data collec-
tion for both evaluations, but caution 
should be exercised to ensure neutral 
success metrics for the purposes of pay-
ments to investors.

Cost Savings

Because $0.70 per gallon is currently 
used as a benchmark to assess GI pro-
posals in sewershed A-42, there is also 
some opportunity to use this benchmark 
to identify cost savings achieved over the 
course of the PFS transaction. For ex-
ample, if construction is completed and 
achieves a cost saving of $0.07 per gallon 
(i.e. costs only $0.63 per gallon, as antici-
pated in the Green First plan), then the 
payer and investors may agree on some 
means of sharing that cost savings.

Cost of Compliance with EPA

It can reasonably be assumed that the 
benefits of implementing GI in Pittsburgh 
are primarily concerned with complying 

with the Consent Decree with the Envi-
ronmental Protection Agency (EPA). From 
this vantage point, PWSA and ALCOSAN 
have three choices. They can do nothing 
and pay a fine, an outcome that seems 
highly unlikely given the years and re-
sources both have spent in an effort 
to develop a solution. They can adopt 
a pure gray infrastructure, which also 
seems unlikely given PWSA’s commit-
ment to funding GI projects over the next 
five years and ALCOSAN’s grant matching 
program, which is already underway. Or, 
they can build on the momentum from 
the Green First plan and implement GI 
projects to meet the consent decree.

Each of the first two potential outcomes 
presents significant costs to PWSA. Either 
a gray infrastructure or a GI strategy 
avoids the fine, which means that either 
strategy represents some cost savings.  
In addition, any cost savings achieved by 
implementing the Green First plan rather 
than investing in gray infrastructure will 
significantly advance PWSA’s expected 
benefits and break-even point. However, 
because PWSA has already committed to 
spending $50 million in the A-42 sewer-
shed, these expected benefits are not 
monetized as part of a PFS transaction.

Assumption of Planned Expenditure

Building on the conservative cost-benefit 
analysis, a base PFS model was created 
outlining cash flows between PWSA as a 
payer and assuming private investment 
up front with an end goal of return for 
investors. Because PWSA has already 
committed to spending the $50 million 
over a period of five years, a key as-

sumption in the base model is that PWSA 
can access and allocate this capital in a 
way that is not contradictory to the PFS 
transaction. In other words, PWSA is as-
sumed to place the necessary amount of 
funding to repay the investor’s principal 
each year. In this model, for Year 1, PWSA 
would need to place $9.5 million in an ac-
count. The rest of the $50 million expen-
diture would be place into the account at 
the outset of each project year and the 
amount would correspond to the invest-
ment. Once placed in this account, these 
funds can only be used to pay back inves-
tors based on a mutually agreed upon 
measure of success. 

This analysis is not influenced by the 
source of the $50 million because of the 
understanding that this expenditure is 
already planned by PWSA. If the total 
expenditure changes, this analysis is still 
sound because it is built from a unit of 
analysis based on acre managed; it is not 
contingent on level of investment. Simi-
larly, if the $50 million must be financed 
and is not out of pocket, the level of in-
vestment can be tailored to keep PWSA’s 
total expenditure below $50 million 
including expected interest payments 
toward that end.

Transaction Costs

This model accounts for the costs of 
construction and maintenance for the 
GI, but does not include a calculation for 
transaction costs specific to the devel-
opment of a PFS transaction. Typically, 
these costs include evaluation, legal, 
contract, and intermediary fees and can 
vary significantly. For the purpose of 
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this model, these fees are considered 
as variable costs that can be included 
when they are more concrete. The ROI 
presented in these models assume that 
transaction costs are not included in the 
investment needed to construct GI. This 
does not necessarily mean that these 
costs are nonexistent, although some 
of these services could be donated. This 
means that these costs can be covered 
outside of the PFS model, which will re-
duce the investment amount needed and 
allow the entirety of the investment to be 
spent on the construction of GI.

Model Variables

Under the base model, PWSA has a 50 
year time horizon, while investors have 
only a 7 year time horizon to ensure a 
return within normal time limits. The 
difference in time horizon is essentially 
a benefit to PWSA, which retains all CSO 
cost savings after year 7.  

In order to meet the needs of investors 
under a shorter timeline, the CSO ben-
efits and TBL benefits are weighted in 
their favor at 80% in the base model. In 
other words, if PWSA saves $100 on CSO 
expenses in the first year, and the project 
is performing as expected, PWSA will pay 
$80 of those $100 to investors that year. 
If PWSA saves $100 in the Year 8, PWSA 
will keep $100.

Weighting the benefits in favor of inves-
tors is a means to attract investors, but 
it is by no means the only way to attract 
investors. The 80% figure is an estimate 
and this figure will likely be refined 
throughout negotiations between payers 
and investors.

Phased Approach

Because all $50 million are unlikely to be spent at one time, a phased model was 
adopted to provide a more realistic picture of the cash flows between PWSA and inves-
tors. PWSA has communicated an intention to spend the $50 million on GI capital over 
the course of four to five years, so the model illustrates four phases. It is also unlikely 
that the $50 million would be evenly distributed across years, so the phases were as-
signed a share of the $50 million that scales up from year to year. The share for $50 
million assumed to be spent each year is relatively arbitrary at 19%, 23%, 27%, and 
31%, but reflects an attempt to capture increased capacity each year and therefore 
increased ability to expend more of the funds effectively each year.

The phased approach is summarized below: 

Phase Starting-
Year 

% 
Complete

Invest-
ment

Acres 
Managed

BMP 
Acres

1 2017 19% $ 9.5 M  22.0 1.1
2 2018 23% $11.5 M  26.6 1.3
3 2019 27% $13.3 M  31.3 1.5
4 2020 31% $15.5 M  25.9 1.7

TOTAL $50 M 115.7 5.6

THREE POTENTIAL PAY-FOR-SUCCESS MODELS 
The cost-benefit analysis and the cash flows were used to develop three potential PFS 
models that have varying likelihoods of success. The intent of proposing three models 
is to provide stakeholders with the opportunity to determine the optimal transaction 
that would allow for the ultimate execution of a PFS contract. The three models are 
first summarized and then described on the following page:
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Summary of Investments and Returns

Options to Investors

Phase 1 Phase 2 Phase 3 Phase 4 Total

Model 1 - CSO Reduction as the Primary Benefit

Investment $ 9,500,000 $ 11,500,000 $ 13,500,000 $ 15,500,000 $ 50,000,000

Return $    195,392 $      235,527 $       277,662 $       318,797 $   1,028,378

Return Rate
2.06% 2.06% 2.06% 2.06% 2.06%

Model 2 - Incorporating Triple Bottom Line (TBL) Benefits

Investment $ 9,500,000 $ 11,500,000 $ 13,500,000 $ 15,500,000 $ 50,000,000

Return $     475,000    $       575,000 $       675,000 $       775,000 $   2,500,000

Return Rate 5.00% 5.00% 5.00% 5.00% 5.00%

Model 3 - Multiple Investors with CSO and TBL Benefits

Investment, 
Senior $ 6,650,000 $ 8,050,000 $ 9,450,000 $ 10,850,000 $ 35,000,000

Return, 
Senior $     332,500    $       402,500 $       472,500 $       542,500 $   1,750,000

Return Rate, 
Senior 5.00% 5.00% 5.00% 5.00% 5.00%

Investment, 
Subordinate $ 2,850,000 $ 3,450,000 $ 4,050,000 $ 4,650,000 $ 15,000,000

Return,  
Subordinate $     142,500    $       172,500 $       202,500 $       232,500 $      750,000

Return Rate, 
Subordinate 5.00% 5.00% 5.00% 5.00% 5.00%

models below discuss some of the potential benefits 
expected through GI implementation, such as a reduc-
tion in CSOs and other TBLs.

The Green First plan determined that the planned GI 
projects in sewershed A-42 should lead to a reduction 
in CSOs of 0.88 MG per year per acre managed. This 
0.88 figure is a sewershed-wide average, which en-
compasses all planned BMP interventions and locales. 
It will likely be necessary to tailor success thresholds 
to specific interventions at specific locations. At the 
time of this report, however, the specific interventions 
were not known. Therefore, 0.88 MG per year per acre 
managed was included as the success metric for these 
models. These models assume that 0.88 MG per year 
per acre managed is expected, so CSO reduction that 
is greater than this would signal an intervention that 
is “over performing”, which would lead to additional 
payments to investors and payers. CSO reduction that 
falls below this would be considered “under-perform-
ing” and indicate an unsuccessful intervention. The 
actual success threshold will be determined by the 
investors and payers and may be different than this 
figure or include a range of outcomes.

On the other hand, TBL benefits are more difficult to 
quantify. Therefore, to include these benefits in the 
PFS structure, a special fund would need to be created 
to monetize them. This process is described below in 
Model 2.

This PFS transaction can potentially have another cost 
savings component to it, as well. PWSA and ALCOSAN 
currently use $0.70 per gallon as a benchmark to as-
sess GI proposals in sewershed A-42. For example, if 
construction is completed and achieves a cost saving 
of $0.07 per gallon (i.e. costs only $0.63 per gallon, as 
anticipated in the Green First plan), then the payer and 
investors may agree on some means of sharing that 
cost savings.

In each of the proposed models there is an opportuni-
ty to include mechanisms that would mitigate the risk 
to the investor. One method of managing this risk is to 

Summary of Payer Costs Success Metrics 
 
Options to Payers

50-Year Cost Cost Difference

Net Cost without PFS $ (48,537,411) n/a
Model 1 $ (49,565,789) $ (1,028,378)
Models 2 and 3 $ (47,012,781) $ 1,527,630

In PFS transactions, success is monitored to determine the effective-
ness of the intervention and the payments due to investors. The 
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include a guarantor for the investment. 
This entity would provide capital that 
would be used to pay back the investors 
in the project was deemed unsuccessful. 
This capital can be enough to cover the 
entirety of the investor’s principal or a 
certain percentage. 

MODEL 1- CSO REDUCTION AS THE 
PRIMARY BENEFIT
In this model, the primary outcome is a 
reduction in combined sewer overflows 
(CSO). GI has been proven to reduce 
CSOs, which leads to a cost savings for 
agencies who would be responsible for 
processing this water had it not been 
diverted through this intervention. In this 
case, the Pittsburgh Water and Sewer 
Authority (PWSA) and Allegheny County 
Sanitary Authority (ALCOSAN) (the Pay-
ers) are the agencies that are ultimately 
charged with processing and treating this 
water and GI should allow them to avoid 
this need and save associated costs. 
There is, however, a risk that GI is unable 
to achieve these results, which indicates 
the value of PFS.

PFS allows the Payers to share the risk 
of this intervention with private inves-
tors. These investors provide the upfront 
capital to fund construction and are only 
paid back their principal and interest if 
the GI is successful.  As noted in a previ-
ous section, the assumption is that PWSA 
has authorized $50 million to be spent on 
the implementation of GI in the Negley 
Run sewershed. As opposed to using this 
money to construct the GI and assuming 
the entirety of the risk, these funds can 
be used as a source of repayment for the 

private investment. Using these funds to 
pay back the investors allows PWSA to 
only pay for a successful intervention and 
avoid using this money for this purpose 
if it is unsuccessful. Ultimately, PWSA and 
ALCOSAN will need to determine how to 
split the repayment of these funds.

In Model 1, a private source invests $50 
million to construct GI in Negley Run. 
This investment is spread over four years 
to account for the scaling up of construc-
tion. In Year 1, it is thought that 19% of 
the construction will occur, which corre-
sponds to $9.5 million of the total invest-
ment. In Year 2, 23% of construction will 
take place, accounting for $11.5 million. 
In Year 3, 27%, requiring $13.5 million, 
and in Year 4 the remaining 31% will be 
completed, accounting for $15.5 mil-
lion. Each year, the investor will transfer 
the corresponding funds to the financial 
intermediary, who will pay the service 
providers/contractors for the construc-
tion. An independent evaluator will be 
hired to measure the effectiveness of 
the GI and will report annually on the 
success of the intervention in achieving 
the project’s goals. The effectiveness of 
the GI in reducing CSOs through these 
distinct investments will be tracked for 
seven years, effectively creating a seven 
year timeframe for investors to receive 
their principal and an ROI in a successful 
project for each of the four investment 
phases. In the event of a successful proj-
ect, the investors will receive the repay-
ment of principal from the $50 million 
that PWSA has authorized for GI, and 
in Model 1, they will receive a return on 
investment (ROI) based on a reduction in 
CSOs.

 model proposes that the Payers share 
the cost savings generated through a re-
duction in CSOs with the investors for the 
investment payback timeframe of seven 
years. This sharing has been modeled 
as a 80/20 split, where the investors will 
receive 80% of the cost savings associ-
ated with CSO reduction as an ROI and 
PWSA would retain 20%, until the end of 
Year 7 for each investment pool. After 
this point, PWSA will retain 100% of the 
cost savings generated by a reduction in 
CSOs attributed to GI. A 80% share to the 
investors for seven years will allow them 
to achieve a modest ROI of 2.06% on this 
investment. The 80/20 split was chosen 
in the model to achieve a modest return 
for investors, while still allowing PWSA 
to benefit from these savings. This split 
was determined for the purposes of this 
model and can be changed to provide a 
greater return to investors or allow PWSA 
to retain more of these savings in the 
first seven years. 

Likelihood of Success

The likelihood of success for Model 1 is 
fairly low, mostly due to the potential 
return on investment of 2.06%. Find-
ing an investor who is willing to assume 
the risk of this project’s success for this 
return may be challenging. The likelihood 
of success of this model improves if there 
are investors, like certain philanthropy 
funds, who are not as concerned about 
receiving substantial returns and may 
find the return in this model acceptable 
for their purposes. One benefit to this 
model, however, is that Payers have been 
identified who would directly benefit 
from an improvement in the proposed 
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outcome of this model, a reduction in 
CSOs. This means that there is a source 
of repayment that is directly associated 
with the outcome. Therefore, it will be 
more straightforward to identify and 
include this repayment source during 
the structuring phase of the transaction. 
Another benefit is that one of the poten-
tial Payers, PWSA, has already authorized 
$50 million to implement GI, which is the 
intent of the PFS transaction. 

MODEL 2- INCORPORATING TRIPLE 
BOTTOM LINE BENEFITS
Model 2 builds off of Model 1 and pro-
poses incorporating secondary benefits 
into the transaction, in addition to the 
reduction of CSOs. This model accounts 
for the fact that GI leads to additional 
social, community, and economic ben-
efits. Model 2 attempts to capture these 
benefits and monetize them to increase 
the amount available for success pay-
ments to investors. These additional 
benefits were taken from the Green First 
plan and include, improved air quality, 
flood reduction, property value increases, 
and several others. Unlike a reduction in 
CSOs, however, some of these benefits 
are hard to quantify and measure. To 
include these secondary benefits, this 
transaction would need to attract funds 
from sources who are confident in GI’s 
ability to achieve additional benefits, 
even if this impact is, at times, hard to 
measure. Funders with this confidence 
would be willing to participate in a PFS 
transaction if their involvement can 
attract the investment needed to imple-
ment GI. Many of these benefits are 

not the sole responsibility of individual 
organizations and, therefore, this model 
proposes that funds from a variety of 
sources are pooled to create a benefit 
fund that would pay investors for the 
assumed improvement of these benefits 
based on the implementation of GI.

Model 2 assumes the same investment 
structure as Model 1, while incorporating 
the impact of monetizing the triple bot-
tom line benefits created through the im-
plementation of GI. The investment is still 
spread over four years to account for the 
scaling up of construction, the success of 
the evaluation is still measured each year 
resulting in annual success payments, 
and the project will be tracked for seven 
years to determine investor’s payments. 
The additive component of Model 2 is the 
incorporation of a benefit fund. In Model 
1, investors are only expecting a 2.06% 
return based strictly on the reduction of 
CSOs. The benefit fund would increase 
this potential ROI by monetizing the ad-
ditional benefits.

This model utilizes the same 80/20 
benefit split for the triple bottom line 
benefits that Model 1 employed for CSO 
reduction. Sharing these funds allows for 
PWSA to generate value from these sec-
ondary benefits, while making the invest-
ment more appealing to investors. If the 
investors receive 80% of the TBL benefits 
that will be achieved through successful 
implementation of GI then they stand to 
earn a 5% return on their investment. 
This 5% can be changed based on con-
versations with project stakeholders. 
Assuming success, after this seven year 
period, PWSA could retain the funds gen-

erated through these savings or they can 
be used to supplement project costs or 
fund additional interventions known to 
improve the same outcomes. This can be 
decided in the structuring phase of the 
transaction. The benefit fund would need 
to contain a minimum of approximately 
$1.85 million to pay the investors and 
PWSA based on the benefit split and the 
expected benefits that were modeled. If 
the intervention is not successful, then 
the same outcomes apply to the inves-
tors and the benefit fund can be used for 
another purpose. 

Likelihood of Success

The likelihood of success for Model 2 
is moderately high. By monetizing the 
TBL benefits through the benefit fund, 
Model 2 allows investors to increase their 
potential ROI up to 5%. This is a fairly 
sizeable increase in ROI when compared 
to Model 1. One difficulty with this model 
will be attracting contributions to create 
and sustain the benefit fund. Individuals 
and organizations who contribute to this 
fund will need to have an interest in im-
proving one of the triple bottom line ben-
efits associated with GI and a confidence 
that GI will result in these benefits. Their 
incentive to participate in the fund will 
be that their smaller contribution could 
be leveraged with the principal payment 
already available and the CSO benefit to 
attract significant investment in GI.

MODEL 3- MULTIPLE INVESTORS 
WITH CSO AND TBL BENEFITS
Model 3 expands on Model 2 by incorpo-
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rating additional investors in the trans-
action. Aside from adding investors, the 
other components of this model are the 
same as the previous two.

The upfront investment in this transac-
tion of $50 million is fairly significant, 
which could potentially lead to difficulty 
in attracting a sole investor to fund the 
GI implementation. To account for this 
potential scenario, this model assumes 
two investors that invest in the project at 
varying levels. One investor, the Senior 
Lender, provides a larger portion of the 
upfront investment and another inves-
tor, the Subordinate Lender, invests the 
remaining share. As the investment is 
paid back, the Senior Lender receives 
their principal and ROI prior to the Sub-
ordinate Lender. 

Splitting the investment in this way sup-
ports the feasibility of this transaction in 
two ways. It allows for investors who are 
unwilling or unable to participate in the 
project at a $50 million level the oppor-
tunity to invest a smaller amount. It also 
provides a risk mitigation strategy for an 
investor who may be able to contribute 
the entire $50 million, but is unwilling to 
assume the level of risk associated with 
the project. The $50 million investment 
for this investor can be reduced a certain 
percentage and a Subordinate Lender 
would invest the remaining amount. 
Again, the Senior Lender would get paid 
back first, so if the intervention is unsuc-
cessful, then the Senior Lender has a 
greater chance of having their principal 
paid back. This model proposes a 70/30 
split for the investment of the Senior and 
Subordinate Lender. This split was de-
termined for the purposes of this model 
and can be changed based on investors 

and other stakeholders. This model can 
also be expanded to include more than 
two investors in a similar structure.

Likelihood of Success

The likelihood of success for Model 3 
is high. This model includes the benefit 
fund that will lead to a potential increase 
in ROI for investors and considers the im-
pact of including multiple investors in the 
transaction. This model seems to be the 
most feasible, as it allows for multiple in-
vestors to participate at varying financial 
levels, share the risk of the investment, 
and receive a moderate ROI. Similar to 
Model 2, this model depends on the abil-
ity to create and sustain a benefit fund 
to increase the ROI. Another challenge 
may be attracting multiple investors and 
having them agree on the terms of re-
payment, knowing that the Subordinate 
Lender assumes a greater deal of the 
risk as they are only paid back once the 
Senior Lender receives their principal and 
interest.

Summary of Calculations

The following several pages reflect the 
anticipated cash flow per acre managed 
for both the Investor and for the Payer, 
assumed here to be PWSA.  Please note 
that these specific calculations are pro-
vided on a  per acre managed, which 
means that these opportunities can be 
scaled up or down as needed to meet 
the  actual investment needs, either on 
a phased basis or on a per-sewershed 
basis.
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Analysis Note: 
Years 13 through 33 are not displayed, 
for brevity.  A more complete documen-
tation of the analysis, including model 
inputs, can be provided, if desired.
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http://www.gbapgh.org

PROJECT TEAM

Green Building Alliance, Enviro Social Capital Program

The Enviro Social Capital program at Green Building Alliance is exploring pay-for-success partnership opportuni-
ties in the City of Pittsburgh as a new way of funding public projects.  Our ultimate goal is to improve commu-
nity outcomes by connecting funding to impact success.  In order to do this, we must better understand how to 
manage and measure far-reaching implications of impact.  The Pay for Success model creates a public-private 
partnership that ensures social and environmental goals are more effectively met and tax dollars are not wast-
ed on unsuccessful projects.  

Green Building Alliance (GBA) has worked to advance healthy, high performing, and green places in Western 
Pennsylvania since 1993.  An aligned chapter of the U.S. Green Building Council, GBA proudly serves 26 counties 
in Western Pennsylvania through three branches: Greater Pittsburgh, Northwest Pennsylvania, & Laurel High-
lands.

Aurora Sharrard, Executive Director, Green Building Alliance

Damon Weiss, Director, Enviro Social Capital

Cassie Guerin, Assistant Directcor, Enviro Social Capital 

Fourth Economy

Fourth Economy is a mission-driven consulting group that equips change agents with the tools they need to 
build better communities and stronger economies. Fourth Economy cultivates collaboration across multiple 
sectors and develops a unique, data-powered approach to guide each client engagement.

Rich Overmoyer, President and CEO 

Jamie Reese, Top Nerd

Chris Ellis, Social Innovation Strategist
http://www.fourtheconomy.com

http://www.ethoscollaborative.com

Ethos Collaborative

Ethos Collaborative is a collective of integrative designers, scientists, and educators dedicated to re-
alizing regenerative and resilient communities through collaborative planning, engineering, analysis, 
and shared learning.  Our core competencies lie at the nexus of water, energy, climate, and commu-
nity.  The systems-thinking and life-cycle approach we employ honors the interconnected nature of 
ecological, economic, and socio-cultural systems.  

Barton Kirk, Principal Engineer  
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