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SUMMARY
•	 The forested watersheds of the southern United States provide a 

number of benefits—including water flow regulation, flood control, 
water purification, erosion control, and freshwater supply—to the 
region’s citizens, communities, and businesses. 

•	 The loss and degradation of forests can reduce their ability to 
provide these watershed-related ecosystem services.    

•	 Payments for watershed services provide landowners financial 
incentives to conserve, sustainably manage, and/or restore forests 
specifically to provide one or more watershed-related ecosystem 
services. Such payments typically involve downstream beneficiaries 
paying upstream forest owners or forest managers. 

•	 There are three general types of payments for watershed services: 
(1) voluntary payments by downstream entities to upstream land-
owners to reduce the costs of doing business, (2) payments made 
to minimize an entity’s cost of meeting a regulation, and (3) pay-
ments made to generate public benefits. A number of instances of 
each type of payment have been piloted in the United States, Latin 
America, and elsewhere.

•	 Many payments for watershed services share a common trait: 
they are investments in “green infrastructure” instead of “gray 
infrastructure.” In other words, they are investments in forests 
and natural, open space instead of in human-engineered solutions 
to address water quantity or quality problems. In many instances, 
investments in green infrastructure can be more cost effective than 
investments in gray infrastructure.

•	 Entities that may have a business case for making a payment for 
watershed services include beverage companies, power compa-
nies with hydroelectric facilities, manufacturers that rely on clean 
freshwater supplies for processing, housing developers, public and 
private wastewater treatment plants, city and county governments, 
drinking water utilities, and public departments of transportation, 
among others.

•	 These entities can pursue a number of steps to capture the poten-
tial benefits of payments for watershed services, including identify-
ing those forests most responsible for their clean water supplies, 
conducting economic analyses of green versus gray infrastructure, 
and exploring public/private financing partnerships. 

•	 Upstream landowners can pursue a number of steps to advance---
and ultimately benefit from---payments for watershed services, in-
cluding developing an understanding of the watershed-related eco-
system services their forests provide, actively looking for emerging 
payment opportunities, and collaborating with other landowners 
to achieve economies of scale when engaging beneficiaries of the 
services their forests provide.

•	 This issue brief is intended as an introductory resource primarily 
for entities that depend upon stable supplies of clean freshwater in 
the southern United States and are looking for cost-effective ap-
proaches to sustain this supply. This brief also provides information 
to southern landowners interested in potential revenue streams 
generated by conservation and sustainable management of forests.
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Recognizing the Watershed Value  
of Forests
The	forested	watersheds1	of	the	southern	United	States	provide	
a	number	of	benefits	to	the	region’s	citizens,	communities,	and	
businesses.	For	instance,	they	regulate	the	timing	and	magni-
tude	of	water	runoff	and	water	flows.	They	prevent	impurities	
from	entering	streams,	lakes,	and	groundwater.	In	addition,	

they	hold	soil	in	place,	preventing	it	from	eroding	into	nearby	
bodies	of	water.

However,	 as	 profiled	 in	 Southern Forests for the Future 
(Hanson	et	al.	2010),	the	forests	of	the	southern	United	States	
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upon	stable	supplies	of	clean	freshwater	in	the	South	and	are	
looking	 for	 cost-effective	approaches	 to	 sustain	 this	 supply.	
Southern	landowners	will	find	this	brief	of	value,	as	well,	in	
that	it	profiles	a	potential	new	means	of	financing	sustainable	
forest	management	or	forest	conservation.

Forests Provide Watershed Benefits
A	clean	and	reliable	water	supply	is	one	of	the	most	important	
benefits	of	well-managed	forests	and	is	a	resource	that	gener-
ates	immense	economic	value	for	communities	and	businesses	
throughout	the	nation.	This	value	is	manifested	in	four	types	
of	watershed-related	ecosystem	services	that	forests	anywhere	
can	provide	(Hanson	et	al.	2010):	

•	 Water flow regulation. Forests	and	forested	wetlands	affect	
the	timing	and	magnitude	of	water	runoff	and	water	flows.	
Some	forest	ecosystems	act	as	sponges,	intercepting	rainfall	
and	absorbing	water	through	root	systems.	Water	is	stored	in	
porous	forest	soil	and	debris	and	then	slowly	released	into	
surface	water	and	groundwater.	Through	these	processes,	
forests	recharge	groundwater	supplies,	maintain	base-flow	
stream	levels,	and	lower	peak	flows	during	heavy	rainfall	
or	flood	events.2	Maintaining	natural	flow	patterns	 is	es-
sential	for	preserving	the	integrity	of	riparian	and	in-stream	
habitats	and	the	fish	and	wildlife	populations	that	depend	
on	 them.	 Likewise,	 forests	 reduce	 stormwater	 runoff	 by	
intercepting	and	storing	rainfall.	According	to	one	study,	

face	a	number	of	threats	to	their	extent	and	health,	including	
permanent	conversion	of	 forests	 to	 suburban	development.	
These	threats,	in	turn,	can	impact	water	quantity	and	quality	
in	affected	watersheds.	

One	approach	to	address	these	threats	is	for	landowners	to	re-
ceive	payments	for	the	role	their	forests	play	in	improving	water	
quality	or	quantity	within	a	watershed.	These	payments	may	oc-
cur	in	purely	voluntary	transactions	or	as	part	of	regulated	water	
markets.	 In	effect,	 this	 type	of	 incentive	 recognizes	 the	 role	
forests	play	in	providing	watershed-related	ecosystem	services.	

This	issue	brief	is	an	introductory	exploration	of	this	type	of	
incentive	or	payment	for	watershed	services,	with	implications	
for	 the	southern	United	States	highlighted.	In	particular,	 it	
explores	the	following	questions:

•	 What	benefits	do	forested	watersheds	provide	to	people?

•	 How	does	forest	loss	or	degradation	affect	these	benefits?

•	 How	can	payments	for	watershed	services	encourage	forest	
owners	to	conserve,	sustainably	manage,	or	restore	forests	
in	order	to	maintain	these	benefits?

•	 What	steps	would	facilitate	more	payments	for	watershed	
services	in	the	South?

As	part	of	 the	World	Resources	 Institute’s	 (WRI)	Southern 
Forests for the Future Incentives Series	 (Box	 1),	 this	 brief	
is	 intended	as	a	resource	primarily	 for	entities	 that	depend	

Over the coming decades, several direct drivers of change are ex-
pected to affect the forests of the southern United States and their 
ability to provide ecosystem services. These direct drivers include 
suburban encroachment, unsustainable forest management prac-
tices, climate change, surface mining, pest and pathogen outbreaks, 
invasive species, and wildfire. In light of these drivers of change, 
what types of incentives, markets, and practices—collectively called 
“measures”—could help ensure that southern United States forests 
continue to supply needed ecosystem services and the native biodi-
versity that underpins these services? The Southern Forests for the 
Future Incentives Series explores several such measures. 

The series follows the U.S. Forest Service convention of defining 
“the South” as the states of Alabama, Arkansas, Florida, Georgia, 
Kentucky, Louisiana, Mississippi, North Carolina, Oklahoma, South 
Carolina, Tennessee, Texas, and Virginia. Furthermore, the series is 
premised on the fact that southern United States forests provide a 
wide variety of benefits or “ecosystem services” to people, com-
munities, and businesses. For example, they filter water, control soil 

erosion, help regulate climate by sequestering carbon, and offer 
outdoor recreation opportunities. 

The series follows and builds upon Southern Forests for the Future, 
a publication that profiles the forests of the southern United States, 
providing data, maps, and other information about their distribution 
and makeup, condition, and trends. It explores questions such as: Why 
are southern forests important? What is their history? What factors are 
likely to impact the quantity and quality of these forests going forward? 
The publication also outlines a wide variety of measures for conserving 
and sustainably managing these forests. The Southern Forests for the 
Future Incentives Series delves deeper into some of these measures. 

For additional information about southern United States forests, visit 
www.seesouthernforests.org. Developed by WRI, this interac-
tive site provides a wide range of information about southern forests, 
including current and historic satellite images that allow users to 
zoom in on areas of interest, overlay maps that show selected forest 
features and drivers of change, historic forest photos, and case studies 
of innovative approaches for sustaining forests in the region.

Box 1 About the Southern Forests for the Future Incentives Series

http://www.SeeSouthernForests.org
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less	than	5	percent	of	rain	falling	on	a	forest	is	converted	
to	runoff,	while	95	percent	of	rain	falling	on	 impervious	
surfaces	such	as	concrete	is	converted	to	runoff	(Cappeilla,	
Schueler,	and	Wright	2005).	

•	 Water purification.	Two	thirds	of	the	nation’s	water	origi-
nates	 from	forested	 lands	 in	 the	United	States	 (National	
Resource	Council	2008).	This	water	comes	from	precipita-
tion	that	is	filtered	through	forests,	and	much	of	it	ends	up	
in	streams	(Smail	and	Lewis	2009).	Forests	help	prevent	
impurities—mostly	 those	 from	 nonpoint	 source	 pollu-
tion3—from	entering	streams,	lakes,	and	groundwater.	Root	
systems	 of	 trees	 and	 other	 plants	 keep	 soils	 porous	 and	
allow	water	to	filter	through	various	layers	of	soil	before	
entering	groundwater.	Through	this	process,	toxics,	excess	
nutrients,	sediments,	and	other	substances	can	be	filtered	
from	the	water.	Leaves	and	other	debris	on	the	forest	floor	
play	a	role,	too,	by	preventing	soil	loss	due	to	wind	and	rain,	
thereby	preventing	siltation	of	waterways.

•	 Erosion control. Forests	help	keep	soil	intact	and	prevent	
it	from	eroding	into	nearby	bodies	of	water	in	a	number	
of	ways.	By	intercepting	rain,	a	forest	canopy	reduces	the	
impact	of	heavy	rainfall	on	the	forest	floor,	reducing	soil	
disturbance.	Leaves	and	natural	debris	on	the	forest	floor	
can	 slow	 the	 rate	 of	 water	 runoff	 and	 trap	 soil	 washing	
away	from	nearby	fields.	Tree	roots	can	hold	soil	in	place	
and	stabilize	stream	banks.	In	addition,	coastal	forests	and	
forested	wetlands	protect	coastlines	by	absorbing	some	of	
the	energy	and	impact	of	storm	surges,	thus	reducing	ero-
sion,	saltwater	incursion,	and	other	onshore	impacts.

•	 Freshwater supply. The	numerous	streams	and	lakes	found	
in	forests	provide	freshwater	for	a	variety	of	in-stream	and	
off-stream	uses.	In-stream	uses—those	that	occur	within	
the	 water	 body	 itself—include	 electricity	 generation	 by	
hydroelectric	plants,	as	well	as	recreation	and	wildlife	habi-
tat.	Off-stream	uses—those	 that	occur	outside	 the	water	
body—include	domestic	and	industrial	water	supplies	and	
irrigation.	

The	 economic	 value	 of	 these	 watershed-related	 ecosystem	
services	 supplied	 by	 southern	 United	 States	 forests	 can	 be	
substantial.	The	water	flow	regulation	service	limits	water	run-
off	during	rainstorms,	thereby	reducing	costs	of	downstream	
stormwater	management	and	flood	control.	This	service	could	
be	increasingly	valuable	as	climate	change	intensifies	and	the	
South	is	potentially	faced	with	an	increase	in	the	incidence	
and	severity	of	extreme	rainfall	events	(Seager,	Tzanova,	and	
Nakamura	2009;	Cowell	and	Urban	2010).4	The	water	purifi-

cation	service	can	reduce	drinking	water	treatment	costs.	For	
instance,	a	study	of	27	different	water	supply	systems	from	
around	the	country	found	that	from	50	to	55	percent	of	the	
variation	in	operating	water	treatment	costs	can	be	explained	by	
the	percentage	of	forest	cover	in	the	water	source	area	(Ernst	
2004).	The	erosion	control	service	reduces	the	deposition	of	
sediment	behind	hydroelectric	dams	and	thereby	reduces	the	
need	for	expensive	dredging.

A	nationwide	study	in	2000	concluded	that	clean	water	flowing	
from	national	forests	in	the	southern	and	eastern	United	States	
generated	$51.03	in	benefits	to	in-stream	uses	and	$10.21	in	
benefits	to	off-stream	uses	per	acre	foot5	per	year	(Sedell	et	
al.	 2000).	 National	 forests	 and	 other	 protected	 landscapes	
often	 provide	 the	 cleanest	 water	 because	 these	 landscapes	
are	sheltered	from	land	use	activities	that	can	degrade	water	
quality.	If	these	values	are	extended	to	apply	to	other	protected	
landscapes	in	the	South,	it	suggests	that	clean	water	flowing	
from	the	39.5	million	acres	of	protected	national	forests,	state	
forests,	parks,	and	refuges	in	the	region	generates	nearly	$3	bil-
lion	in	economic	benefits	each	year.6	This	estimate	understates	
the	value	of	clean	water	supplies	from	southern	forests	because	
it	does	not	count	the	benefits	of	clean	water	flowing	from	other	
forests	that	are	well	managed	but	not	formally	protected.	

Furthermore,	this	estimate	does	not	include	“passive	benefits,”	
such	 as	 water	 for	 wildlife	 habitat	 or	 other	 services	 such	 as	
waste	dilution.	The	value	of	these	benefits	can	be	large	as	well.	
Although	results	vary	between	studies,	one	valuation	study	of	
taxpayers	in	the	Catawba	River	Basin	in	North	Carolina	found	
passive	use	values	(willingness	to	pay)	of	$139	per	taxpayer	and	
more	than	$75	million	for	all	taxpayers	in	the	Catawba	River	
Basin	counties	for	the	protection	of	water	quality	(Kramer	and	
Eisen-Hecht	2002;	Eisen-Hecht	and	Kramer	2002).

Forest Loss and Degradation Adversely 
Impact Watershed-Related Ecosystem 
Services
Forest	loss	and	degradation—decline	in	forest	health	and/or	
tree	stocks	due	to	poor	management	practices—can	reduce	a	
forest’s	ability	to	provide	these	watershed-related	ecosystem	
services.	For	instance,	the	conversion	of	forests	to	urban	and	
suburban	landscapes	reduces	a	watershed’s	capacity	to	regulate	
water	flows	(Hanson	et	al.	2010).	Converting	a	forest	(or	farm)	
to	impervious	surfaces—coupled	with	urban	drainage	systems	
such	as	curbs,	gutters,	and	drainpipes—alters	a	watershed’s	
natural	hydrology.	This	alteration	can	increase	the	volume	of	
stormwater	runoff	and	exacerbate	flooding	events.	According	
to	the	U.S.	Geological	Survey,	for	example,	urbanization	in-
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creases	the	volume	of	water	in	peak	flooding	events	by	up	to	
200	percent	in	100-year	flood	events,	300	percent	in	10-year	
flood	events,	and	600	percent	in	2-year	flood	events	(Konrad	
2003).	 Likewise,	 loss	 of	 live	 trees	 and	 loss	 of	 other	 forest	
structures,	such	as	large	logs	on	the	forest	floor,	diminish	how	
much	water	can	be	stored	on	a	site.

Forest	 conversion	or	degradation	 can	 reduce	 a	watershed’s	
natural	 capacity	 to	 purify	 water	 (Hanson	 et	 al.	 2010).	 One	
implication	of	this	is	that	in	many	areas,	excessive	amounts	of	
pathogens	or	nutrients,	such	as	nitrogen	and	phosphorus,	enter	
streams	from	nearby	farmland,	lawns,	golf	courses,	and	other	
converted	landscapes.	When	this	nutrient	pollution	arrives	in	
rivers,	lakes,	estuaries,	and	marine	environments,	it	can	trigger	
algae	blooms	that	block	sunlight	and	deplete	dissolved	oxygen	
levels.	The	resulting	“dead	zones”	can	severely	impact	com-
mercial	oyster,	crab,	and	other	seafood	industries,	adversely	
affect	tourism,	and	increase	costs	for	fishing	operations	forced	
to	find	other	areas	 in	which	to	concentrate	their	efforts.	In	
the	Chesapeake	Bay,	the	economic	impact	of	shrinking	crab	
harvests	has	cost	Maryland	and	Virginia	combined	more	than	
$640	million	between	1998	and	2006	(Chesapeake	Bay	Foun-
dation	2008).	

The	loss	or	poor	management	of	forests	can	reduce	erosion	
control	services,	too.	Sedimentation	caused	by	intensive	timber	
harvests,	roads,	or	lands	disturbed	by	construction	can	affect	
river	channels	and	reservoirs	downstream	and	drive	up	 the	
cost	of	water	filtration	for	domestic	and	industrial	water	pro-
viders.	A	study	in	the	Little	Tennessee	River	Basin	of	North	
Carolina	 found	 that	 while	 closed	 canopy	 forests	 yield	 little	
or	 no	 sediment,	 alternative	 land	 uses	 such	 as	 development	
generate	from	15	to	360	tons	of	sedimentation	per	acre	per	
year	(Hagerman	1992).	The	U.S.	Department	of	Agriculture’s	
Economic	Research	Service	estimates	that	the	water-related	
cost	of	erosion	borne	by	downstream	users	in	Appalachia	is	
approximately	$3.15	per	ton	of	sediment	(Hansen	and	Ribaudo	
2008).7	Applying	these	estimates	to	the	Little	Tennessee	River	
basin	suggests	that	downstream	water	users	could	face	eco-
nomic	costs	ranging	from	$47	to	$1,134	per	acre	of	upstream	
land	per	year	due	to	erosion.	

In	the	South,	the	watersheds	with	the	greatest	ability	to	pro-
duce	clean	water	and	with	the	most	consumers	tend	to	be	the	
forested	watersheds	of	the	east	(Figure	1,	map	on	top).	But	
these	are	often	the	same	watersheds	upon	which	development	
pressure	is	greatest	(Figure	1,	map	on	bottom).

Payments for Watershed Services Recognize 
These Values
Economic	incentives	could	help	entities	avoid	the	water-relat-
ed	costs	and	damages	associated	with	the	loss	or	degradation	
of	upstream	forests.	Payments	for	watershed	services,	a	type	
of	economic	incentive,	pay	landowners	to	conserve,	sustain-
ably	manage,	and/or	restore	forests	specifically	to	provide	one	
or	more	watershed-related	ecosystem	services.	Payments	for	
watershed	services	typically	involve	downstream	beneficiaries	
paying	upstream	landowners	or	land	managers.	

There	 are	 three	 generic	 types	 of	 payments	 for	 watershed	
services:	

1.	 business-driven	transactions	that	consist	of	voluntary	pay-
ments	by	downstream	entities	to	upstream	landowners	to	
reduce	the	former’s	cost	of	doing	business	or	to	enhance	
economic	 opportunities	 associated	 with	 improved	 water	
quantity,	quality,	or	flow;	

2.	 regulatory-driven	 transactions	 that	 consist	 of	 payments	
made	to	minimize	an	entity’s	cost	of	meeting	a	water	quality	
regulation	or	offsetting	future	development	impacts;	and	

3.	 payments	made	to	generate	public	benefits	associated	with	
improved	water	quality,	flow,	or	watershed	condition.	

1. voluntary transactions to enhance business  
      opportunities
One	type	of	payment	for	watershed	services	consists	of	volun-
tary	payments	made	by	one	or	more	downstream	water	users	
to	upstream	landowners	to	maintain,	sustainably	manage,	or	
restore	forests	in	order	to	reduce	or	prevent	negative	impacts	
or	“negative	externalities”	that	would	affect	the	downstream	
water	user’s	operations	or	profitability	(Box	2).	Such	payments	
are	made	to	protect	or	improve	water	quality,	flow,	or	watershed	
condition	above	and	beyond	conditions	required	by	regulation.	

Such	voluntary	payments	may	reduce	negative	impacts	more	
cost-effectively	 than	 investing	 in	 concrete	 and	 steel—“gray	
infrastructure”—to	do	what	forests	naturally	do.	To	illustrate,	
consider	a	power	company	owning	a	hydroelectric	dam	and	
reservoir.	 The	 company	 could	 pay	 landowners	 upstream	 to	
restore	forests	along	river	edges	and	watershed	slopes	in	order	
to	reduce	sedimentation	of	the	reservoir	above	and	beyond	
levels	required	by	existing	water	quality	regulations.	This	pay-
ment	for	watershed	services	could	benefit	the	power	company	
in	many	ways,	because	sedimentation	reduces	reservoir	life,	
power	generation	capacity,	and	flood	control	efficacy,	as	well	
as	increases	sediment	removal	and	dredging	costs.	For	many	
reservoirs	in	the	South,	avoiding	these	negative	impacts	can	be	
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worth	as	much	as	$2.29	per	ton	of	sediment	reduced	
(Hansen	and	Hellerstein	2004).	

Likewise,	 payments	 could	 be	 made	 to	 enhance	
watershed-related	ecosystem	 services	 in	order	 to	
enhance	 downstream	 business	 opportunities.	 To	
illustrate,	consider	a	sport	fishing	club.	To	increase	
opportunities	 for	members,	 the	club	could	make	
payments	to	one	or	more	upstream	landowners	to	
restore	 habitat	 for	 highly	 desired	 fish	 species	 in	
streams	where	 they	 are	 currently	 absent	or	have	
low	populations.

A	 number	 of	 entities	 have	 a	 potential	 business	
case	for	making	voluntary	payments	for	watershed	
services,	including:

•	 city	 and	 county	 governments,	 because	 forests	
lower	peak	flows	and	reduce	the	costs	of	flooding	
during	heavy	rain	events;

•	 hydroelectric	facilities,	of	which	there	are	many	
in	the	South,8	because	upstream	forests	prevent	
sedimentation	 and	 thereby	 maintain	 reservoir	
life,	power	generation	capacity,	and	flood	control	
efficacy,	as	well	as	lower	dredging	costs;	

•	 beverage	companies,	because	upstream	forests	
reduce	sedimentation	and	help	purify	incoming	
water	flows,	thereby	lowering	costs	companies	
incur	further	when	filtering	water;	and

•	 manufacturing	 companies	 that	 require	 clean	
freshwater	for	their	operations	and	may	be	able	
to	avoid	technological	costs	associated	with	water	
treatment	 if	water	quality	 is	more	cost-	effec-
tively	managed	upstream.	

Although	voluntary	payments	for	watershed	services	
have	yet	 to	 arise	at	 scale	 in	 the	 southern	United	
States,	examples	are	starting	to	emerge	in	a	number	
of	countries	(Box	3).	In	each,	recipients	of	payment	
are	the	upstream	landowners	or	land	managers.	In	
each,	those	making	payments	are	downstream	water	
beneficiaries.	 Often,	 different	 beneficiaries	 join	
together	to	minimize	the	degree	to	which	there	are	
free	riders—those	that	benefit	from	the	improved	
water	 without	 paying	 for	 it.	 How	 payments	 are	
financed	varies	between	these	examples,	but	many	
include	the	creation	of	an	endowment-style	fund.	

Figure 1

source: Gregory	and	Barten,	2008.

Inherent ability of watersheds to produce clean water upon which a large 
number of water consumers depend

Development pressure on private forests in watersheds important for drinking 
water supply

Watersheds	of	the	South
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Despite	the	differences	in	geography,	the	business	cases	for	
establishing	a	payment	for	watershed	services	highlighted	in	
these	examples	are	likely	to	be	applicable	to	circumstances	in	
the	southern	United	States.	Thus,	perhaps	these	examples	can	
serve	as	inspiration	for	establishing	such	payment	programs	
in	the	South.

2. Regulatory-driven payments to minimize costs of 
     achieving water quality goals
A	second	type	of	payment	for	watershed	services	consists	of	
payments	made	by	an	entity	to	landowners	to	maintain,	sustain-
ably	manage,	or	restore	forests	in	order	to	reduce	the	entity’s	
cost	of	complying	with	a	public	policy	goal	or	water	quality	
standard.	These	could	include	payments	made	to	help	comply	
with	existing	standards	as	well	as	those	made	to	reduce	the	risk	
of	water	quality	violations	in	the	future.	

To	 illustrate,	consider	a	point	 source,	 such	as	a	wastewater	
treatment	plant,	that	faces	a	regulatory	limit	on	the	amount	
of	nitrogen	it	can	release	into	a	water	body	per	year	pursu-
ant	to	the	Clean	Water	Act.	In	some	states,	the	plant	may	be	
allowed	 to	purchase	nitrogen	 reductions	 achieved	by	other	
entities	in	lieu	of	reducing	some	of	its	own	nitrogen	effluent.	
Thus,	a	landowner	that	plants	trees	near	a	stream	may	be	able	
to	generate	nitrogen	credits	that	could	be	sold	to	the	waste-
water	treatment	plant	and	used	by	that	plant	to	comply	with	

the	nitrogen	effluent	limit.	If	the	price	of	the	nitrogen	credit	is	
less	than	the	cost	the	wastewater	treatment	plant	would	have	
incurred	to	reduce	the	same	amount	of	nitrogen	from	its	own	
facility,	then	this	payment	for	watershed	services	benefits	the	
wastewater	treatment	plant	by	minimizing	the	cost	of	achieving	
the	water	quality	regulation.

A	number	of	entities	have	a	potential	business	case	for	vol-
untarily	 entering	 into	 this	 kind	 of	 payment	 for	 watershed	
services,	including:

•	 municipal	governments	that	face	stormwater	runoff	limits	
and	are	allowed	to	purchase	credits	to	meet	regulations;

•	 drinking	water	treatment	facilities	with	the	option	of	invest-
ing	in	forest	conservation	to	obtain	filtration	waivers;	and

•	 public	and	private	wastewater	treatment	plants	that	face	
nitrogen	or	phosphorous	effluent	limits	and	are	allowed	to	
purchase	credits	to	satisfy	the	regulation.

Examples	of	this	type	of	payment	for	watershed	services	are	
beginning	to	emerge	(Box	4).	

A “negative externality” is a cost not conveyed through prices that 
occurs when an entity that did not agree to an action incurs damages 
caused by others. With respect to watersheds, negative externalities 
occur when uncompensated costs are borne by downstream water 
users who have no control over the upstream land management 
decisions that led to the increased sedimentation or pollution. From 
the standpoint of economic efficiency, negative externalities lead to 
an overallocation of resources to activities that degrade watershed-
related ecosystem services, because the costs of these activities are 
not borne by the entities that cause the degradation to occur. 

How negative externalities can be corrected or “internalized” depends 
in part on the assignment of property rights. For example, if a down-
stream entity has an explicit or implicit property right to clean water, 
then correcting negative externalities would entail upstream entities 
paying the downstream water user to compensate the latter for the 
water pollution damages caused by the upstream entities. On the other 
hand, if upstream entities have an explicit or implicit right to pollute, 
then internalizing negative externalities would entail the downstream 
water user paying upstream entities to reduce their pollution. 

The U.S. Clean Water Act regulates two basic types of pollution: 
pollution that emanates from “point sources,” such as factories or 
wastewater treatment plants, and pollution that emanates from “non-
point” sources, such as farms or suburban development. Typically, 
point sources are the only entities that face mandatory water quality 
standards under federal and state water laws (Taylor 2003). There-
fore, there is an explicit assignment of rights to clean water for water 
users downstream of point source facilities. 

With respect to nonpoint sources, the Clean Water Act contains 
no enforceable standards, an aspect reinforced by many state level 
“right to farm” laws that exempt farms and forest operations from 
nuisance claims. As such, the implicit assignment of property rights 
favors the rights of a nonpoint source to pollute. Therefore, in water-
sheds where farms, forests, and newly developed areas are concen-
trated in the upper reaches of watersheds, the majority of payment 
for watershed services designed to reduce negative impacts affecting 
downstream water users would involve payments from downstream 
water users to upstream landowners to change the latter’s land man-
agement practices.

Box 2 Negative Externalities, Property Rights, and Payments for Watershed Services



7 W o r l d  r e s o u r c e s  I n s t I t u t eF e b r u a r y  2 0 1 1

Issue BRIef: forests for Water

3. Payments to generate public benefits
A	 third	 type	 of	 payment	 for	 watershed	 services	 consists	 of	
payments	made	by	an	entity	to	landowners	to	maintain,	sus-
tainably	manage,	or	restore	forests	in	order	to	yield	benefits	
for	 the	public	at	 large,	or	“public	goods.”	Public	goods	are	
benefits	that	are	enjoyed	by	all	but	not	paid	for	by	all	and	so	
are	often	under-provided	relative	to	what	an	efficient	market	
would	achieve.	Payments	for	watershed	services	can	help	to	
correct	 this	problem	of	 the	underprovision	of	public	goods	
by	 providing	 funding	 for	 landowners	 to	 construct	 forested	
wetlands,	reforest	denuded	lands,	or	create	riparian	zones	that	
would	not	otherwise	be	cost	effective	to	undertake	by	private	
sector	entities.	As	with	 the	financing	of	most	public	goods,	
government	bodies	are	the	primary	source	of	funding	for	this	
type	of	payment	for	watershed	services.

One	example	 is	 the	U.S.	Department	of	Agriculture’s	Con-
servation	Reserve	Program	 (CRP).	The	CRP	was	originally	
authorized	by	the	1985	Food	Security	Act	with	the	primary	goal	
of	reducing	soil	erosion	and	sedimentation	of	surface	waters.	
The	program	is	designed	to	retire	highly	erodible	lands	from	
agricultural	production	by	converting	these	fields	to	forests	or	
grasslands	and	to	stimulate	restoration	of	wetlands	and	ripar-
ian	zones.	Landowners	participating	in	the	program	typically	
receive	an	annual	rental	payment	plus	up	to	half	the	cost	of	
establishing	permanent	vegetation.	

Some	 states	 directly	 finance	 watershed	 restoration	 as	 well.	
The	 Florida	 Department	 of	 Environmental	 Protection,	 for	
instance,	 is	 engaged	 in	 an	 extensive	 watershed	 restoration	
program	 throughout	 the	 state.	 The	 Department	 finances	 a	
diverse	portfolio	of	watershed	restoration	projects	designed	
to	ensure	safe	drinking	water	supplies	and	protect	rivers	and	

Voluntary payments for watershed services exist in a number of loca-
tions around the world. Examples include:

• Costa Rican hydropower company Energia Global (now Enel 
Latin America) makes payments to a forest protection fund that 
pays landowners upstream of the company’s dams to conserve or 
reestablish tree cover, thereby reducing river siltation and the need 
for reservoir dredging (Hanson et al. 2008). Energia Global pays 
$10 per hectare per year to the National Fund for Forest Financ-
ing, and the government of Costa Rica contributes an additional 
$30 per hectare, largely financed from fuel tax revenues. The fund 
makes cash payments to those owners of upstream private lands 
who agree to reforest their land, engage in sustainable forestry, 
and/or conserve existing forests. Landowners who have recently 
cleared their land or are planning to replace natural forests with 
plantations are not eligible for compensation. The financial com-
pensation of $48 per hectare per year is based on the opportunity 
cost of forgone land development, in this case revenue from cattle 
ranching (Perrot-Maître and Davis 2001).

• Quito, Ecuador established a water fund in 2000 to protect up-
stream lands in order to maintain water flows and water quality. 
The fund’s principal was raised by the city’s water utility (via a 
levy), a local brewer, a bottler, and a hydroelectric company. The 
fund was established after being conceptualized and promoted by 
The Nature Conservancy. The principal was invested in stocks and 
other financial instruments and was allowed to grow before inter-
est earnings were used to finance forest restoration projects. An 
independent governing body selects the conservation projects. By 
late 2010, more than 2 million trees have been planted and more 
than 5,000 acres of land have been restored (Whelan 2010).

• Bogotá, Colombia established a water fund in 2009 to finance 
conservation of forests, reforestation, and other conservation and 
regeneration of native vegetation in the watersheds that supply the 
city with water. Interest from the fund will become a perpetual 
source of financing for upstream forest and land conservation. In-
vestors in the fund include Bavaria (Colombia’s largest brewer) and 
the Bogotá city water utility, both of which have vested interests in 
a steady stream of clean freshwater, and the Inter-American Devel-
opment Bank (Whelan 2010). The fund was established with the 
assistance of The Nature Conservancy.

• The Crooked River watershed is part of the larger Sebago Lake 
watershed, which supplies high-quality drinking water to 200,000 
residents and many businesses in Portland, Maine. The heavily for-
ested watershed naturally supplies water that surpasses standards 
set by the Safe Drinking Water Act (SDWA). As a result, the Port-
land Water District holds a Filtration Avoidance Determination 
from the U.S. Environmental Protection Agency, saving the water 
utility and its customers tens of millions of dollars in capital costs 
that would otherwise be needed to filter water to meet SDWA 
standards. The watershed’s ability to indefinitely provide such 
clean water, however, would be diminished by forest conversion 
and degradation. To address this challenge, the American Forest 
Foundation, the World Resources Institute, Manomet Center 
for Conservation Sciences, Western Foothills Land Trust, and 
local partners are working to establish a payment for watershed 
services, recognizing that maintaining forests—and maintaining 
the waiver—can be a cost-effective alternative to filtration plant 
construction. The partners are identifying areas in the watershed 
most important for ensuring clean water supplies and then linking 
those forestland owners with investments from beneficiaries.

Box 3 Examples of Voluntary Transactions to Enhance Business Opportunities
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lakes	from	pollutants	in	stormwater	runoff.9	The	state’s	Clean	
Water	State	Revolving	Fund	is	a	major	source	of	funding	for	
these	efforts.

gray versus green Infrastructure
Many	of	these	payments	for	watershed	services	share	a	com-
mon	 trait:	 they	 are	 investments	 in	 “green	 infrastructure”	
instead	of	“gray	infrastructure.”	In	other	words,	they	are	in-
vestments	in	forests	instead	of	human-engineered	solutions,	
concrete,	 and	 other	 technologies	 to	 maintain	 the	 ongoing	
provision	 of	 watershed	 services	 over	 time.	 For	 example,	 to	
meet	drinking	water	quality	standards	implemented	since	the	
late	 1980s,	 researchers	 expect	 that	 treatment	 plants	 across	
the	United	States	will	have	to	invest	hundreds	of	billions	in	

infrastructure	 (Dissmeyer	 2000;	 Maxwell	 2005).	 Green	 in-
frastructure	investments	could	obviate	the	need	for	at	 least	
a	portion	of	these	expenditures.	New	York	City,	Bogotá,	and	
other	cities	are	using	investments	in	forest	conservation	and	
restoration	as	a	way	to	avoid	the	building	of	new	water	filtration	
plants	to	maintain	clean	water	flows	to	the	cities’	residents.	In	
the	Boston	area,	three	watersheds	received	a	filtration	waiver,	
avoiding	costs	of	about	$200	million	due	to	commitments	to	
maintain	upstream	forest	conditions	(Barten	et	al.	1998).	In	a	
water	quality	trading	program,	a	wastewater	treatment	plant	
could	finance	a	landowner	to	restore	riparian	forests	instead	
of	investing	in	plant	upgrades.	

These	investments	in	green	infrastructure	are	designed	to	save	
money	relative	to	investments	in	gray	infrastructure	(Figure	

Payments for watershed services to minimize costs of achieving regu-
latory goals are starting to emerge in response to policies such as the 
U.S. Clean Water Act. For example:

• In the 1990s, New York City pioneered payments for watershed 
protection when the city opted to finance watershed conserva-
tion upstream in the Catskills region in lieu of building additional 
drinking water treatment infrastructure to meet water quality 
standards. The city has spent or committed approximately $1.5 
billion (averaging $167 million per year) to maintain nature’s ability 
to supply clean freshwater. Payments fund conservation easements 
on the forests and open spaces around reservoirs, native habitat 
restoration, and related activities. Building a water filtration plant, 
on the other hand, would have cost from $8 billion to $10 billion: 
approximately $6 billion to build and another $250 million per year 
to maintain (Kenny 2006). Moreover, building a treatment plant 
would not have generated the wide array of ancillary ecosystem 
services provided by the green infrastructure alternative—forest 
and open space conservation—such as carbon sequestration and 
recreational opportunities. 

• In February 2010, the U.S. Endowment for Forestry and Com-
munities announced a “Healthy Watersheds through Healthy 
Forests Initiative,” a 3-year, multimillion dollar initiative that seeks 
to advance the connection between forest management, water 
quality, and water quantity in the eastern United States. The three 
partner organizations include the Conservation Trust for North 
Carolina, working in the Upper Neuse River Basin in central 
North Carolina; Pinchot Institute for Conservation, working in 
the Upper Delaware River Basin located in Pennsylvania, New 
Jersey, and New York; and the Virginia Department of Forestry, 
working in the South Fork Rivanna Reservoir Watershed located in 
Albemarle County, Virginia. These three projects are designed to 
link landowners’ financial interests and their forestland manage-

ment practices to urban consumers of the municipal water supply 
to influence landowner behavior in a way that reduces the costs 
of both urban and rural users of the water resources. Landowners 
who participate will receive cash payments for increasing forest 
cover through afforestation on their property and one-time cash 
payments for conservation easements that protect working forests, 
stream restoration work done in conjunction with forest buffers, 
and stabilization of forest harvest sites. 

• In 2004, one of the nation’s first temperature trading initiatives 
began within the Tualatin watershed in Oregon. Clean Water 
Services, a water resources utility in Washington County, Oregon, 
was one of the first utilities in the nation to be issued an integrated, 
watershed-based National Pollution Discharge Elimination System 
permit that covers four treatment plants and allows for tempera-
ture trading within the watershed. Clean Water Services was 
considering investment in costly refrigeration units ($4.3 million by 
2008) at its wastewater treatment facilities. A more cost-effective 
alternative, this permit allows the utility to address wastewater 
discharge temperature requirements by trading warm treatment 
plant effluent with shade provided by 35 miles of restored ripar-
ian forest and cool water provided by 30 cubic feet per second of 
additional water released from a headwaters reservoir. Under this 
trading approach, landowners enrolled in the program receive a 
rental payment in exchange for signing a 15-year contract with the 
U.S. Department of Agriculture’s Farm Services Agency and the 
soil and water conservation district to allow revegetation of lands in 
the riparian corridor. Moreover, the watershed payments finance 
planting of more than 400,000 trees and shrubs annually within the 
watershed’s 712 square miles. In addition to providing technical 
assistance to the soil and water conservation district, Clean Water 
Services finances the enhancements above what the standard U.S. 
Department of Agriculture Conservation Reserve Enhancement 
Program would finance (Roll and Cochran 2008). 

Box 4 Examples of Regulatory-Driven Payments to Minimize Costs of Achieving Water Goals
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2).	Note,	however,	that	Figure	2	estimates	do	not	include	the	
economic	 values	 of	 other,	 nonwatershed-related	 ecosystem	
services	provided	by	green	investments	or	the	natural	resource	
damages	caused	by	gray	infrastructure,	such	as	the	loss	of	fish-
eries	associated	with	dams.	For	example,	restoring	forests	near	
streams	can	be	a	cost-effective	means	of	not	only	controlling	
nutrient	runoff	but	also	increasing	carbon	sequestration	and	
providing	recreational	and	hunting	opportunities.	It	represents	
a	more	cost-effective	means	of	reducing	pollution	than	a	filtra-
tion	plant,	even	more	so	when	the	costs	associated	with	clearing	
undeveloped	land	to	make	room	for	the	new	plant	are	taken	
into	account.	The	economics	of	green	infrastructure	would	be	
even	more	financially	attractive	to	landowners	if	they	were	to	
receive	compensation	for	other	ecosystem	services	provided	
or	a	“stacking”	of	payments	for	ecosystem	services	(Stanton	
et	al.	2010;	Bianco	2009).10 

Building Payments for Watershed Services 
in the South
In	the	years	ahead,	making	payments	for	watershed	services	
an	important	source	of	revenue	for	southern	landowners	will	
require	 (1)	 sufficient	 demand,	 (2)	 adequate	 supply,	 and	 (3)	
good	infrastructure—that	which	makes	transactions	possible	
and	efficient.	With	 regard	 to	each	of	 these	 three	elements,	

there	are	a	number	of	actions	that	the	public	sector,	private	
sector,	landowners,	and	others	can	take	to	encourage	the	spread	
of	payments	for	watershed	services	in	the	South	(Figure	3).	
Several	of	these	actions	are	outlined	below.

1. sufficient demand 
To	build	demand,	beneficiaries—entities	that	may	find	it	 in	
their	 interest	 to	pay	others	 to	ensure	 the	supply	of	needed	
watershed-related	ecosystem	services—can	pursue	a	number	
of	steps,	including	the	following:

•	 Avoid overlooking the potential for watershed payments. 
This	first	step	is	the	most	obvious.	Public	and	private	sector	
entities	that	depend	upon	or	impact	freshwater	quantity	or	
quality	should	at	the	very	least	explore	payments	for	water-
shed	services	as	a	viable	option	for	achieving	their	economic	
or	public	interest	goals.	Too	often,	the	default	approach	is	to	
invest	in	gray	infrastructure,	such	as	a	water	filtration	plant	
upgrade,	without	consideration	of	green	infrastructure	op-
tions.	Entities	for	whom	payments	for	watershed	services	
might	be	of	interest	include:

–	 beverage	companies,

–	 power	companies	with	hydroelectric	facilities,

Figure 2 Green	Infrastructure	Can	Be	Less	Expensive	than	Gray	Infrastructure

* Figures represent 2006 U.S. dollars.

source: Kenny 2006; Wieland et al. 2009; Chesapeake Bay Commission 2004; Corps of Engineers 2003. 
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–	 manufacturers	that	rely	on	clean	freshwater	supplies	for	
processing,

–	 housing	developers,

–	 public	and	private	wastewater	treatment	plants,

–	 city	and	county	governments,

–	 drinking	water	treatment	facilities,	and

–	 public	departments	of	transportation.

•	 Identify which forests are relevant. For	successful	payments	
for	watershed	services,	public	or	private	sector	managers	
will	need	to	identify	which	forests—or	tracts	of	land	to	be	
reforested—provide	 the	 freshwater	 benefits	 enjoyed	 by	
the	public	or	private	sector	entity.	In	addition,	managers	
will	need	to	identify	the	threats	to	these	lands	and	oppor-
tunities	for	payments	to	reduce	or	eliminate	such	threats.	
Not	all	forests	in	a	watershed	may	be	equal	contributors	
to	the	target	water-related	ecosystem	service.	Even	if	the	
science	in	understanding	the	“flows”	of	ecosystem	services	
is	 inexact,	 scientists	 and	 modelers	 from	 universities	 and	
nongovernmental	 organizations,	 government	 or	 state	 ex-
tension	agencies,	or	private	consultants	could	help	hone	
the	identification	of	forestlands	and	the	quantification	of	
the	amount	of	forest	needed	to	maintain	or	restore	desired	
watershed	benefits.

•	 Conduct economic assessments.	When	building	the	business	
case	 for	entering	 into	a	payment	 for	watershed	services,	

managers	 should	 conduct	 comparative	 cost-benefit	 eco-
nomic	analyses	of	green	versus	gray	infrastructure	options.	
These	analyses	will	compare	the	relative,	discounted	costs	
of	financing,	constructing,	and	operating	gray	infrastructure	
with	making	periodic	payments	for	watershed	services	over	
time.	In	addition,	it	is	important	to	document	and	estimate	
the	cost	of	the	negative	impacts	associated	with	sedimenta-
tion,	decreased	water	flows,	and	water	pollution	and	who	
bears	the	cost	of	these	impacts.	Likewise,	where	possible,	
it	is	important	to	estimate	the	cobenefits	that	forest-based	
solutions	can	provide.	Such	benefits	are	not	often	prevalent	
in	gray	infrastructure	solutions.	While	the	data	needed	to	
conduct	such	analyses	may	not	always	be	available,	one	can	
at	least	scope	out	what	the	analysis	would	entail	so	that	these	
data	needs	can	be	identified	and	prioritized.

•	 Build the business case. If	the	economic	analyses	are	favor-
able,	managers	can	outline	a	business	case	for	entering	into	
a	payment	for	watershed	services	in	order	to	garner	corpo-
rate,	agency,	or	public	approval.	Among	other	things,	the	
business	case	should	articulate	the	underlying	rationale—to	
enhance	business	opportunities	for	downstream	water	us-
ers,	minimize	an	entity’s	cost	of	meeting	a	regulation,	or	
generate	public	benefits—and	the	comparative	economics.	
Where	possible,	it	can	be	helpful	to	glean	lessons	learned	
and	best	practices	 from	previous	payment	for	watershed	
services	experiences	(Boxes	3	and	4).	

Figure 3 Actions	to	Build	Payments	for	Watershed	Services	in	the	South                  NOT EXHAUSTIVE 
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•	 Develop a long-term financing model.	Sustainable,	long-term	
financing	of	payments	to	upstream	landowners	 is	critical	
to	the	success	of	the	payment	program.	Sources	of	funds	
could	include	levies	on	water	beneficiaries,	pollution	fees	
or	pollution	avoidance	payments,	endowment	grants,	and	
others.	One	approach	that	appears	to	be	taking	root	in	Latin	
America	is	the	endowment-style	fund,	where	payments	to	
landowners	are	financed	through	the	interest	earned	by	the	
fund,	thereby	preserving	capital	in	perpetuity	(Box	3).	

•	 Explore public/private partnerships.	Both	companies	and	
government	agencies	can	have	a	business	case	for	engag-
ing	in	payments	for	watershed	services.	But	they	need	not	
operate	in	isolation.	In	fact,	many	payments	for	watershed	
service	programs	involve	the	combined	financial	contribu-
tions	from	both	the	public	and	private	sector.	For	instance,	
the	principal	for	the	watershed	payment	endowment	fund	
in	Quito,	Ecuador	was	raised	by	a	levy	on	the	city’s	water	
utility,	a	local	brewer,	a	bottler,	and	a	hydroelectric	company	
(Box	3).

2. adequate supply 
Upstream	 landowners	can	pursue	a	number	of	 steps	 to	ad-
vance—and	ultimately	benefit	from—payments	for	watershed	
services.	In	particular,	they	can	do	the	following:	

•	 Develop an understanding of watershed-related ecosystem 
services provided. It	 is	 incumbent	upon	forest	owners	to	
understand	what	demonstrable	watershed	benefits	their	for-
ests	currently	provide	or	could	provide	in	greater	quantity	
through	changes	in	forest	management	or	forest	restoration.	
In	addition,	forest	owners	can	learn	which	downstream	enti-
ties	benefit	from	these	services.	Armed	with	this	knowledge,	
forest	owners	are	in	a	good	position	to	identify	payment	for	
watershed	services	opportunities	when	they	arise.	

•	 Actively look for emerging opportunities.	 Forest	 owners	
should	 keep	 abreast	 of	 potential	 payment	 for	 watershed	
services	 pilot	 programs	 under	 consideration.	 Likewise,	
owners	 should	 watch	 out	 for	 emerging	 state	 or	 federal	
government	cost-share	programs	or	incentives	that	reward	
landowners	for	taking	steps	to	improve	a	forest’s	ability	to	
provide	 watershed	 benefits.	 Many	 cost-share	 programs,	
such	as	those	offered	by	the	Natural	Resource	Conserva-
tion	Service,	may	be	precursors	to	more	formal	watershed	
service	 payment	 programs,	 so	 gaining	 a	 familiarity	 with	
these	existing	programs	could	help	prime	landowners	for	
more	lucrative	opportunities	in	the	future.

•	 Collaborate with other landowners. Family	forests	comprise	
about	57	percent	of	total	southern	forest	acreage	(Hanson	
et	al.	2010).	Most	family	forests	are	small	tracts,	with	4	mil-
lion	owners	each	holding	less	than	50	acres	in	2006	(Butler	
et	al.	2008).	Therefore,	for	any	given	watershed,	there	is	a	
high	likelihood	that	there	will	be	many	forestland	owners	
(or	landowners	who	could	reforest	property).	Implementing	
forest	management	practices	at	a	scale	that	yields	the	de-
sired	downstream	water	benefits	becomes	more	challenging	
the	more	landowners	there	are.	Likewise,	if	a	hydroelectric	
facility	or	other	beneficiary	needs	to	engage	a	large	num-
ber	of	suppliers,	then	transactions	become	more	complex	
and	costs	tend	to	rise	(Johnson,	White,	and	Perrot-Maître	
2001).	 One	 approach	 for	 addressing	 these	 challenges	 is	
for	landowners	to	collaborate	when	participating	in	a	pay-
ment	 for	 watershed	 services	 arrangement.	 For	 instance,	
suppliers	 could	 voluntarily	 aggregate	 themselves	 into	 a	
forest	landowner	association	or	cooperative,	coordinating	
forest	management	approaches,	sharing	best	practices,	and	
enabling	beneficiaries	to	interact	with	just	one	entity.

3. good infrastructure 
Payments	for	watershed	services	will	not	be	possible	at	a	large	
scale	until	adequate	infrastructure	is	created	to	facilitate	trans-
actions.	At	least	three	actions	are	needed:	

•	 Lower transaction costs.	Setting	up	a	payment	for	watershed	
services	agreement	incurs	transaction	costs.	For	example,	
the	 flow	 of	 watershed-related	 ecosystem	 services	 from	
forest	to	beneficiary	needs	to	be	identified.	Beneficiaries	
and	forestland	owners	need	to	find	each	other,	negotiate	
contracts,	 and	 develop	 long-term	 funding	 mechanisms.	
Although	these	and	other	expenses	will	vary	by	watershed,	
ensuring	low	transaction	costs	is	important	for	overall	eco-
nomic	efficiency.	Approaches	for	lowering	transaction	costs	
include:

–	 utilizing	online	transaction	platforms	where	beneficia-
ries	can	find	suppliers	and	conduct	 transactions,	 such	
as	www.NutrientNet.org	or	www.thebaybank.org	for	
water	quality	trading;	

–	 allowing	a	nongovernmental	organization,	government	
agency,	aggregator,	or	broker	to	serve	as	a	third-party	
intermediary,	 bridging	 beneficiaries	 and	 suppliers	 of	
watershed-related	ecosystem	services;	and

–	 educating	landowners	and	property	managers	about	as-
sessment	tools	such	as	www.landserver.org	that	generate	
property	reports	on	the	ecosystem	services	that	private	

http://www.NutrientNet.org
http://www.thebaybank.org
http://www.landserver.org
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lands	provide	and	determine	eligibility	for	payments	and	
other	conservation	funding	opportunities.

•	 Strengthen quantification. Improving	the	underlying	data	
and	 quantification	 of	 the	 link	 between	 upstream	 forest	
management	 practices	 and	 downstream	 water	 quantity	
and	quality	would	further	strengthen	the	efficacy	of	pay-
ments	for	watershed	protection	by	helping	to	define	with	
more	precision	the	actual	commodity	(i.e.,	cubic	meter	of	
water,	nutrient	credit)	generated	by	such	practices.	Several	
projects	in	the	United	States	have	already	made	substantial	
headway	performing	this	type	of	detailed	analysis,	by	exam-
ining	landscape	characteristics	such	as	land	use,	distance	to	
streams,	distance	to	wetlands,	slope,	and	permeability	and	
their	relationship	to	water	quantity	and	quality.	These	types	
of	analyses	are	critical	for	aggregators	and	other	investors	
seeking	to	purchase	water	quality	credits	for	resale	to	down-
stream	beneficiaries.	Knowing	which	lands	are	most	produc-
tive	in	generating	watershed-related	ecosystem	services	will	
help	target	investments	to	high-yield	opportunities.

•	 Improve performance monitoring.	The	long-term	credibility	
and	efficacy	of	payments	for	watershed	services	will	depend	
in	part	upon	the	ability	of	beneficiaries	to	see	improvements	
in	water	quantity	or	quality	and	the	ability	of	suppliers	to	
demonstrate	 that	 their	 forest	 management	 practices	 are	
generating	these	improvements.	Therefore,	market	partici-
pants	or	third	parties	such	as	nongovernmental	organiza-
tions,	government	agencies,	or	universities	need	to	ensure	
that	performance	monitoring	systems	are	in	place	and	are	
continually	improved.	

Going Forward
Payments	 for	 watershed	 services	 are	 a	 promising	 means	 of	
incentivizing	landowners	to	conserve,	sustainably	manage,	and/
or	restore	forests	specifically	to	provide	one	or	more	watershed-
related	ecosystem	services,	such	as	water	flow	regulation,	flood	
control,	 water	 purification,	 erosion	 control,	 and	 freshwater	
supply.	Watershed	payments	are	beginning	to	emerge	in	the	
United	States	and	elsewhere,	providing	case	examples	for	the	
South	to	draw	from	and	apply.	With	its	combination	of	forests	
and	freshwater	challenges,	the	South	is	ripe	for	using	this	new	
incentive	approach.	

However,	 to	 make	 payments	 for	 watershed	 services	 more	
ubiquitous	in	the	South,	demand,	supply,	and	infrastructure	
to	facilitate	transactions	all	need	to	be	substantially	scaled	up.	
What	is	also	needed	is	a	proliferation	of	new	pilot	projects	to	
blaze	a	trail	for	others	to	follow	in	the	region.	To	date,	only	a	
few	payments	for	watershed	services	projects	have	begun	in	
the	United	States	(Box	3	and	4).	While	these	pilot	projects	will	
serve	a	critical	role	in	demonstrating	the	most	effective	pro-
gram	structure,	more	pilots—	especially	in	the	southern	United	
States—are	needed	in	order	to	demonstrate	the	promise	these	
programs	 hold	 for	 bringing	 forest-based,	 watershed-related	
ecosystem	services	to	scale	going	forward.

If	you	are	interested	in	exploring	payments	for	watershed	ser-
vices	in	more	detail,	please	contact	Todd	Gartner,	WRI’s	Con-
servation	Incentives	and	Markets	Manager,	at	Tgartner@wri.org.
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Notes
 1. A watershed is the area of land where all of the water that is 

under it or drains off of it goes into the same place. Source: U.S. 
Environmental Protection Agency, “What is a Watershed?” U.S. 
Environmental Protection Agency. Online at: <<http://water.epa.
gov/type/watersheds/whatis.cfm>>.

 2. The presence of forests, however, typically results in lower 
surface flows to nearby waterways because of infiltration and 
the transpiration of water into the atmosphere through leaves. 
Therefore, reducing forest cover and density generally increases 
surface water yield from watersheds, although these changes can 
be short-lived and depend on climate, soil characteristics, and the 
percentage and type of vegetation removal. For instance, stream-
flows increased 28 percent following a clear-cutting experiment in 
a southern Appalachian watershed. Source: Kevin McGuire, Wa-
ter and Forest Cover Literature Review. (Blacksburg, VA: Virginia 
Water Resources Research Center & Dept. of Forest Resources 
& Environmental Conservation, Virginia Tech, 2009). Citation in 
literature review from: T. W. Swank, J.M. Vose, and K.J. Elliott, 
“Long-Term Hydrologic and Water Quality Responses Following 
Commercial Clearcutting of Mixed Hardwoods on a Southern 
Appalachian Catchment,” Forest Ecology and Management 143, 
no. 1–3 (2001): 163–178. 

 3. According to the U.S. Environmental Protection Agency, non-
point source pollution from agriculture, urban development, and 
suburban development accounts for more than 60 percent of 
impairment in U.S. waterways, including many drinking water 
sources. Source: P.K. Barten and C.E. Ernst, “Land Conserva-
tion and Watershed Management for Source Protection,” Journal 
AWWA April 96 (2004): 4, 2009.

 4. According to Seager et al., “Models project that in the near-future 
precipitation will increase year-round in the Southeast north of 
southern Florida.”

 5. The volume of water—43,560 cubic feet—that will cover an area 
of 1 acre to a depth of 1 foot.

 6. The equivalent per-acre values reported in the Sedell et al. 2000 
study are $73.10 for in-stream and $2.75 for off-stream uses in 
2010 dollars. Extending these values to the 39.5 million acres 
of protected forests in the South yields $2,887,450,000 in an-
nual in-stream benefits and $108,625,000 in annual off-stream 
benefits. Extending the benefit estimates to all protected lands 
assumes that management practices on national forests and other 
protected lands are similar.

 7. Updated to 2010 dollars. To be precise, these figures were ex-
pressed in terms of the “avoided cost” benefit of reducing 1 ton of 
sediment. Regardless, they represent the magnitude of external-
ized costs to downstream water users.

 8. The Tennessee Valley Authority alone has 30 dams. Tennes-
see Valley Authority Dams and Hydro Plants, 2003. Online at:  
<<http://www.tva.com/power/pdf/hydro.pdf>>. 

 9. See: <<http://www.protectingourwater.org/protecting/restor-
ing/>>.

 10. Stacking of payments for ecosystem services is an option that 
has received increasing attention in the United States. Stacking 
holds a lot of promise (Stanton 2010), with the development of 
programs such as the Electric Power Research Institute’s stack-
ing initiative in the Ohio River Valley. But stacking also faces a 
number of challenges to ensure the environmental integrity of the 
payment programs (Bianco 2009). 

References
Army Corps of Engineers. 2003. Applicability of constructed wetlands 

for Army installations. Public Works Technical Bulletin 200-1-21. 
Washington, DC: Army Corps of Engineers. Online at: <<http://
www.wbdg.org/ccb/ARMYCOE/PWTB/pwtb_200_1_21.pdf>>.

Barbarika, A., S. Hyberg, R. Iovanna, and C. Feather. 2008. Con-
servation reserve program summary and enrollment statistics. 
Washington, DC: United States Department of Agriculture 
Economic and Policy Analysis and the Farm Service Agency. 
Online at: <<http://www.fsa.usda.gov/Internet/FSA_File/annual-
summary2008.pdf>>.

Barber, J.G. 2008. PBS&J markets credits for Texas’s largest wet-
lands mitigation bank. Press Release. Online at: << http://www.
pineywoodsbank.com/images/Conservation%20Fund%20and%20
PBSJ%20release_103008.pdf >>.

Barten, P. K., T. Kyker-Snowman, P.J. Lyons, T. Mahlstedt, R. 
O’Connor, and B.A. Spencer. 1998. Massachusetts: Managing a 
watershed protection forest. Journal of Forestry 96(8): 10-15.

Bianco, N.. 2009. Fact sheet: Stacking payments for ecosystem ser-
vices. Washington, DC: World Resources Institute. 

Butler, B.J. 2008. Family forest owners of the United States, 2006. 
Gen. Tech. Rep. NRS-27. Newtown Square, PA: U.S. Depart-
ment of Agriculture, Forest Service, Northern Research Station.

Cappeilla, K., T. Schueler, and T. Wright. 2005. Appendix A: Effect 
of land cover on runoff and nutrient loads in a watershed. Urban 
Watershed Forestry Manual, Part 1: Methods for Increasing For-
est Cover in a Watershed. NA-TP-04-05. 94. Ellicott City, MD: 
USDA Forest Service.

Chesapeake Bay Commission. 2004. Cost-Effective strategies for the 
Bay: Smart investments for nutrient and sediment reduction. An-
napolis, MD: Chesapeake Bay Commission. Online at: <<http://
www.chesbay.state.va.us/Publications/cost%20effective.pdf>>.

Chesapeake Bay Foundation. 2008. Bad water and the decline of blue 
crabs in the Chesapeake Bay. Online at: <<http://www.cbf.org/
Document.Doc?id=172>>.

Cowell, M.C., and M.A. Urban. 2010. The changing geography of 
the U.S. water budget: Twentieth-Century patterns and Twenty-
First Century projections. Annals of the Association of American 
Geographers 100(4): 740–754.

Dissmeyer, G. E., ed. 2000. Drinking water from forests and grass-
lands, a synthesis of the scientific literature. Gen. Tech. Report 
SRS-39. Washington, DC: USDA Forest Service, Southern 
Research Station.

http://www.fsa.usda.gov/Internet/FSA_File/annualsummary2008.pdf
http://www.fsa.usda.gov/Internet/FSA_File/annualsummary2008.pdf
http://www.chesbay.state.va.us/Publications/cost effective.pdf
http://www.chesbay.state.va.us/Publications/cost effective.pdf


14

Issue BRIef: forests for Water

F e b r u a r y  2 0 1 1W o r l d  r e s o u r c e s  I n s t I t u t e

Dunn, C. P., F. Stearns, G. R. Guntenpergen, and D. M. Sharpe. 
1993. Ecological benefits of the Conservation Reserve Program. 
Conservation Biology 7: 132–139.

Eisen-Hecht, J.I., and R.A. Kramer. 2002. A Cost-Benefit analysis 
of water quality protection in the Catawba Basin. Journal of the 
Water Resources Association 38: 453–465.

Ernst, C. 2004. Protecting the source: Land conservation and the 
future of America’s drinking water. Water Protection Series. San 
Francisco, CA: The Trust for Public Land and American Water 
Works Association. Online at: <<http://www.tpl.org/content_do-
cuments/protecting_the_source_04.pdf>>.

Gregory, P.E. and P.K. Barten. Public and private forests, drinking 
water supplies, and population growth in the eastern United 
States. 2008. Forest-to-Faucet Partnership. University of Mas-
sachusetts Amherst – U.S. Department of Agriculture Forest 
Service. For Environmental Management. Online at: <http://
forest-to-faucet.org/pdf/FW_P_Handout_SE_4pages.pdf>. 

Hagerman, J.R. 1992. Upper Little Tennessee River aerial inventory 
of land uses and nonpoint pollution sources. TVA/WR-92/10. 
Chattanooga, TN: Tennessee Valley Authority, Water Quality 
Department. 33 p. Vol. 1.

Hansen, L. and D. Hellerstein. 2004. Increased reservoir benefits: 
The contribution of soil conservation programs. Selected paper 
presented at the American Agricultural Economics Association 
Annual Meeting, Denver, Colorado. 

Hansen, L. and M. Ribaudo. 2008. Economic measures of soil conser-
vation benefits: Regional values for policy assessment. Technical 
Bulletin No. 1922. Washington, DC: U.S. Department of Agricul-
ture Economic Research Service.

Hanson, C., J. Ranganathan, C. Iceland, and J. Finisdore. 2008. The 
corporate ecosystem services review. Washington, DC: World 
Resources Institute, World Business Council for Sustainable 
Development, and The Meridian Institute.

Hanson, C., L. Yonavjak, C. Clark, S. Minnemeyer, A. Leach, and L. 
Boisrobert. 2010. Southern forests for the future. Washington, 
DC: World Resources Institute.

Johnson, N., A. White, and D. Perrot-Maître. 2001. Developing 
markets for water services from forests: Issues and lessons for in-
novators. Online at: <<http://www.forestAtrends.org/documents/
files/doc_133pdf>>. 

Kenny, A. 2006. Ecosystem services in the New York City watershed. 
Ecosystem Marketplace. Online at: <<http://www.ecosystem-
marketplace.com/pages/dynamic/article.page.php?page_
id=4130&section=home>>.

Konrad, C.P. 2003. Effects of urban development on floods. Fact 
sheet 076-03. Washington, DC: U.S. Geological Survey. Online at: 
<<http://pubs.usgs.gov/fs/fs07603/>>.

Kramer, R.A., and J.I. Eisen-Hecht. 2002. Estimating the economic 
value of water quality in the Catawba River Basin. Water Re-
sources Research 38: 1–10.

Maxwell, S. 2005. Key growth drivers and trends in the water busi-
ness. Journal American Water Works Association March: 24–42.

National Research Council. 2008. Hydrologic effects of a changing 
forest landscape. Washington, DC: Water Science and Technology 
Board, National Academies Press. Online at: <<http://www.nap.
edu/catalog.php?record_id=12223>>.

Perrot-Maître, D., and P. Davis. 2001. Case Studies of Markets and 
Innovative Financial Mechanisms for Water Services from For-
ests. Online at: <<http://www.forest-trends.org/documents/files/
doc_134.pdf>>.

Roll, B., and B. Cochran. 2008. Leveraging Ecosystem Markets for 
Sustainability. Proceedings of the Water Environment Federa-
tion, WEFTEC.08: Session 31 through Session 40, pp. 2697-2712 
(16) Alexandria, VA: Water Environment Federation. 

Seager, R., A. Tzanova, and J. Nakamura. 2009. Drought in the south-
eastern United States: Causes, variability over the last millen-
nium, and the potential for future hydroclimate change. Journal 
of Climate 24(19): 5021–5045.

Sedell, J., M. Sharpe, D. Dravnieks Apple, M. Copenhagen, and M. 
Furniss. 2000. Water and the Forest Service. FS-660. Washington, 
DC: U.S. Department of Agriculture Forest Service.

Smail, R.A., and D.J. Lewis. 2009. Forest land conversion, ecosys-
tem services, and economic issues for policy: A review. PNW-
GTR-797. Portland, OR: U.S. Department of Agriculture, Forest 
Service, Pacific Northwest Research Station.

Stanton, T., M. Echavarria, K. Hamilton, and C. Ott. 2010. State of 
watershed payments: An emerging marketplace. Washington, DC: 
Ecosystem Marketplace. Online at: <<http://www.forest-trends.
org/documents/files/doc_2438.pdf >>.

Taylor, M.A. 2003. Tradable permit markets for the control of point 
and nonpoint sources of water pollution: Technology-Based v. col-
lective performance-based approaches. PhD Thesis, Ohio State 
University. 

Tresierra, J.C.. 2007. Equitable payments for watershed services: A 
joint CARE-WWF-IIED Programme funded by DGIS & Danida. 
Presentation at People and Ecosystems Program meeting, 
Copenhagen, Denmark. Online at: <<http://cmsdata.iucn.org/
downloads/julio.pdf>>.

Whelan, C. Liquid asset. The Nature Conservancy. Autumn 2010. 
Online at: << http://www.nature.org/magazine/autumn2010/fea-
tures/art32081.html>>.

Wieland, R., D. Parker, W. Gans, and A. Martin. 2009. Costs and 
cost efficiencies for some nutrient reduction practices in Mary-
land. Annapolis, MD: Main Street Economics, LLC prepared 
for NOAA Chesapeake Bay Office and Maryland Department of 
Natural Resources. Online at: << http://www.mainstreetecono-
mics.com/documents/Final_BMP_Cost061609.PDF>>.

Young, T., and L. Osborn. 1990. Costs and benefits of the Conserva-
tion Reserve Program. Journal of Soil and Water Conservation 
45: 370–373.

http://www.nap.edu/catalog.php?record_id=12223
http://www.nap.edu/catalog.php?record_id=12223
http://cmsdata.iucn.org/downloads/julio.pdf
http://cmsdata.iucn.org/downloads/julio.pdf


15 W o r l d  r e s o u r c e s  I n s t I t u t eF e b r u a r y  2 0 1 1

Issue BRIef: forests for Water

About the Authors
Craig Hanson	is	the	Director	of	WRI’s	People	&	Ecosystems	
Program.	Email:	Chanson@wri.org	

John Talberth	 is	a	Senior	Economist	with	WRI’s	People	&	
Ecosystems	Program.	Email:	Jtalberth@wri.org	

logan Yonavjak	is	a	Research	Analyst	with	WRI’s	People	&	
Ecosystems	Program.	Email:	Lyonavjak@wri.org	

Acknowledgments
The	authors	are	grateful	to	the	following	colleagues	and	peers	
who	provided	critical	reviews	and	other	valuable	contributions	
to	 this	 publication:	 Evan	 Branosky	 (WRI),	 Sarah	 Davidson	
(The	Nature	Conservancy),	Todd	Gartner	(WRI),	John	Gunn	
(Manomet	Center	for	Conservation	Sciences),	Charles	Iceland	
(WRI),	Piet	Klop	(WRI),	Karin	Krchnak	(The	Nature	Conser-
vancy),	Mindy	Selman	(WRI),	Tracy	Stanton	(Ecosystem	Mar-
ketplace),	Al	Todd	(United	States	Department	of	Agriculture,	
Office	of	Environmental	Markets),	David	Tomberlin	(WRI),	
Dan	Tunstall	(WRI),	and	Sara	Walker	(WRI).

The	 publication	 process	 was	 helped	 along	 by	 WRI’s	 expe-
rienced	 publications	 team,	 particularly	 Hyacinth	 Billings	
and	Ashleigh	Rich.	We	thank	Emily	Krieger	for	editing	and	
proofreading.	We	also	thank	Maggie	Powell	Designs	for	the	
publication	layout.

We	are	indebted	to	Toyota	for	its	generous	financial	support	
for	this	brief.

This	report	is	released	in	the	name	of	the	World	Resources	
Institute	(WRI)	and	represents	the	perspectives	and	research	
of	its	authors	alone.	It	does	not	necessarily	represent	the	views	
of	WRI,	Toyota,	the	publication	reviewers,	or	their	affiliated	
organizations	and	agencies.

About the World Resources Institute
The	 World	 Resources	 Institute	 (WRI)	 is	 an	 environmental	
think	 tank	 that	goes	beyond	research	 to	find	practical	ways	
to	protect	the	earth	and	improve	people’s	lives.	Our	mission	
is	to	move	human	society	to	live	in	ways	that	protect	Earth’s	
environment	 and	 its	 capacity	 to	 provide	 for	 the	 needs	 and	
aspirations	of	current	and	future	generations.

Because	people	are	inspired	by	ideas,	empowered	by	knowl-
edge,	and	moved	to	change	by	greater	understanding,	WRI	
provides—and	 helps	 other	 institutions	 provide—objective	
information	and	practical	proposals	for	policy	and	institutional	
change	that	will	foster	environmentally	sound,	socially	equi-
table	development.

WRI	organizes	its	work	around	four	key	goals:

•		 People & ecosystems:	Reverse	rapid	degradation	of	eco-
systems	and	assure	their	capacity	to	provide	humans	with	
needed	goods	and	services.

•		 governance: Empower	people	and	strengthen	institutions	
to	 foster	 environmentally	 sound	 and	 socially	 equitable	
decision-making.

•		 Climate Protection: Protect	the	global	climate	system	from	
further	 harm	 due	 to	 emissions	 of	 greenhouse	 gases	 and	
help	humanity	and	the	natural	world	adapt	to	unavoidable	
climate	change.

•		 Markets & enterprise: Harness	markets	and	enterprise	to	
expand	economic	opportunity	and	protect	the	environment.

In	all	its	policy	research	and	work	with	institutions,	WRI	tries	
to	build	bridges	between	ideas	and	action,	meshing	the	insights	
of	scientific	research,	economic	and	institutional	analyses,	and	
practical	experience	with	the	need	for	open	and	participatory	
decision	making.

mailto:Chanson@wri.org
mailto:Jtalberth@wri.org
mailto:Lyonavjak@wri.org


16

Issue BRIef: forests for Water

F e b r u a r y  2 0 1 1W o r l d  r e s o u r c e s  I n s t I t u t e

ISBN:		978-1-56973-763-7

Each	World	Resources	Institute	brief	presents	a	timely,	scholarly	treatment	of	a	subject	of	public	concern.	WRI	takes	responsibility	for	choosing	
the	study	topics	and	guaranteeing	its	authors	and	researchers	freedom	of	inquiry.	It	also	solicits	and	responds	to	the	guidance	of	advisory	panels	
and	expert	reviewers.	Unless	otherwise	stated,	however,	all	the	interpretation	and	findings	set	forth	in	WRI	publications	are	those	of	the	authors.

Copyright	2011	World	Resources	Institute.		

This	work	is	licensed	under	the	Creative	Commons	Attribution-NonCommercial-NoDerivative	Works	3.0	License.	To	view	a	copy	of	the	license,	
visit	http://creativecommons.org/licenses/by-nc-nd/3.0/

With support from


