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1. Introduction 

In more than ten years since the Millennium Ecosystem Assessment revealed that 60% of ecosystem 
services were at risk due to unsustainable use (MEA 2005), the stocks of natural capital from which these 
services flow are still shrinking (Costanza et al. 2014). Nonetheless, the biotic and abiotic components of 
natural capital continue to produce value for people, by way of ecosystems, species, freshwater, land, 
minerals, air and oceans, as well as natural processes and functions (Haines-Young and Potschin 2009) 
Evidence of these relationships exist very clearly in the study of working landscapes across urbanized 
regions.  

In North America, ‘‘working landscapes’’ refer to places where active human presence and management 
can lead to some form of stewardship and conservation and includes dimensions of: (1) productive 
activity (‘‘working’’) on the land (farming, ranching, forestry, etc.), (2) terrestrial scale (‘‘landscape’’), 
and (3) goods and services provided by and from the land (e.g., scenery, water) in a joint production 
function (Huntsinger and Sayre 2007). The stocks of natural capital, and flows of ecosystem services, 
procured by working landscapes include the produced materials or goods with market value (for example, 
food for humans or livestock, timber), as well as cultural capital (for example, cultural goods as capital 
assets, Licciardi and Amirtahmasebi 2012). The urbanized areas surrounding working landscapes, 
including cities and towns, receive services from working landscapes and also provide locally-specific 
services to their inhabitants and communities like any other complex ecosystem or landscape (Bolund and 
Hunhammar 1999). 

In many ways, working landscape producers are ecosystem engineers, and they are active managers in 
creating externalities that can be beneficial beyond the scale of their property (Ferranto et al. 2013). 
However, amidst competing uses for regional land and water resources in urbanized areas, there is a 
continued need for sustainable production practices that limit the degradation of natural capital and 
consequences for present-day and intergenerational for farmers, other users and the wider population. The 
adoption of sustainable agriculture and land management practices often requires concrete incentives, in 
combination with significant effort from farmers and the support of governments and public–private 
partnerships at national and local levels (Piñeiro et al. 2020).  
 
Incentives have shown to motivate the adoption of sustainable production practices across different types 
of working landscapes and have also shown to generate beneficial outcomes. However, applying these 
assumptions onto the dynamics of real-world, existing conditions requires a knowledge of the types of 
incentive programs and mechanisms actually available to producers In this paper, we identify and 
thematically cluster the range of incentive options available across a national subregion, namely the U.S. 
Northeast. We will first provide a literature review to discuss the role of incentive programs in 
provisioning ecosystem services on working lands, with particular attention to the U.S. context1. We then 
describe the justification and motivation to document incentive programs for producers of the U.S. 
Northeast, established by the Association of Northeast Extension Directors (NEED) and the Northeastern 
Regional Association of State Agricultural Experiment Station Directors (NERA). We then discuss our 
dataset, selection criteria, and analytic strategy. 
 
Using data from this landscape assessment research, we find an incredible breadth of programs available 
to producers of the U.S. Northeast, across different types of working landscapes and for different 
production practices. Many programs operate across geographic scales and are organized through the 
private, public, and public-private partnership sectors. Most programs are available to producers, but 
many others are also available to supporting entities, like municipal government and research institutions. 
Overall, the availability of indirect incentive programs (e.g., technical education) exceeded the 
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availability of direct incentive programs (e.g., cooperative/cost-share agreements). Together, these 
programs also revealed a diversity of tactics in which ecosystem services are used by producers to expand 
market presence and gain traction in their respective industry. However, despite the existence of such 
programs, there is a lack of understanding about their capacity to sustain a supply of ecosystem service 
delivery or in supporting livelihood vitality on working lands operations. This paper concludes by 
discussing the results in the context of existing literature about the adoption of incentives for sustainable 
agricultural and land management practices.  

2. Methods 
2.1. Setting 
Within the United States, the Northeast is measurably the most heavily forested and most densely 
populated region in the country (U.S. GCRP 2017), and the urban coastal corridor between Washington 
D.C. and Boston is one of the most developed environments in the world (U.S. GCRP 2020). Between 
1996 and 2010, upland forests (51%), agriculture (13%), and open waters (13%) were the most common 
land covers of the region; however, more than two-thirds of all new development during this time was 
classified as low intensity or open space developed, converted from lands previously categorized as 
upland forest and agriculture (NOAA n.d.). The need to sustain critical ecosystem services (e.g. food, 
fiber, clean water) across multiple spatial scales is an accepted tenant of modern resource management 
(Rickenback et al. 2011) and is highly relevant to the U.S. Northeast.  
 
Like elsewhere, the U.S. Northeast is also expected to experience regionally-specific impacts of a 
changing climate. According to the U.S. Global Change Research Program (2017, 2020), the greatest 
increase in sea level rise rate globally has been documented on the stretch of coastline from the Delmarva 
Peninsula in Virginia to the elbow of Massachusetts (2 to 3.7 mm per year—more than three times the 
global average). a warming ocean, especially in the Gulf of Maine. Additionally, rising temperatures 
(3.6°F (2°C)) and the frequency of heavy downpours in the Northeast are considered to be both the largest 
increases in temperature and extreme precipitation anywhere in the contiguous United States. 
 
At the same time, the region has struggled with a declining productive landbase (e.g. agriculture and other 
working lands) and increasing populations migrating towards the coastline (U.S. GCRP 2020), alongside 
decreasing regional self-reliance (Griffin et al. 2015). The region is also challenged by the expansion of 
privately owned lands and retraction of cooperative, multi-scale sustainable land management strategies. 
Ten million private individuals and families own over 35% of all U.S. forestlands, with concentrations 
exceeding 85% in parts of the eastern United States (Butler et al. 2016). Moreover, many ecologically 
important sites are on or connect to small private lands (Ruhl et al. 2007). Balancing land conversion—
from forested or agricultural land covers—with land conservation remains a notable trend (U.S. GCRP 
2017).  
 
2.2 Data collection 
 
In 2020, the Association of Northeast Extension Directors (NEED) and the Northeastern Regional 
Association of State Agricultural Experiment Station Directors (NERA) initiated a project to assess the 
landscape of ecosystem service provisioning programs and policies across the U.S. Northeast, including 
the states of Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New 
York, Pennsylvania, Rhode Island, Vermont, and West Virginia as well as the District of Columbia. The 
working hypothesis and guidance for a landscape assessment is that broad regional adoption of ecosystem 
service production practices at scale, and with the right support, can increase agricultural and forest 
profitability and sustainability, position working landscapes as a primary leader in the fight against 
environmental degradation (rather than a primary culprit), and drive a new generation of young people to 
consider a career across supply chains of working landscapes (Extension Foundation 2021). In order to 
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assess the landscape of incentive programs that provision ecosystem services in the U.S. Northeast, two 
‘Northeast Ecosystem Services Assessment Fellows’ were hired to inventory the scope, distribution, and 
key actors of programs across the region.  
 
Our team developed an a-priori strategy to inventory and categorize national, regional, and state-level 
incentive programs. An initial list of inclusion/exclusion criteria was established (Table 1)  and a selection 
of public and private agencies/organizations was systematically listed as an initial point to “snowball” and 
expand the search to additional agencies or organizations. This assessment considered programs available 
from the federal government or national organizations, regional collaborations, and state agencies or 
state-level entities; highly localized programs  available only at the county or municipal level were not 
considered in this report.  
 

Table 1. Inclusion and exclusion criteria used to identify relevant programs 

Category Inclusion criteria Exclusion criteria  

Program 
Administration 

U.S. public agencies, regional commissions/ 
coalitions: 

● Federal government 
● State government  
● Multi-state actors 
● Agricultural experiment stations/ 

Cooperative Extension 

Municipal policy/ordinances, 
specific county- or municipal-level 
programs 

U.S. private organizations, for example: 
● Audubon Society chapters 
● The Nature Conservancy 
● Watershed organizations 
● Land trusts 
● Foundations 

Corporations with missions outside 
the scope of this project 

Program 
Eligibility 

Programs that fund: 
● Compliance/regulatory standards 
● Income lost or costs accrued as a 

result of conservation or production 
practice(s) 

Sponsorship, advertisement, 
fundraising programs, fee for 
service   

Programs that fit the following timeline:  
● Ongoing: presently active during FY 

20/ 21 
● In development: legally 

backed/funded program that is not 
yet implemented 

Repealed, de-funded, or 
suspended programs 

Any USD amounts/eligible land units  

All practices related to agriculture, animal 
husbandry, and land use/management;  
Practices related to the capture/release of 
wildlife for leisure 

 

All types of producers  
(small farm/second income to large 
industrial operations) 
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Coding protocols were developed for each program to be described by its target ecosystem function or 
service, its incentive structure, and its institutional arrangements, and coding discrepancies were 
discussed and resolved between team members. The essential coding categories became the major points 
of analytic inquiry and are further described below. 
 
2.2.1 Ecosystem services or “nature’s contributions to people” 
 
Each incentive program or mechanism identified in this assessment was first coded by its primary, 
dominant category of ecosystem functions and services that an inventive is intended to assist. And while 
it was clear that many programs undoubtedly incentivize more than one ecosystem function and service, 
programs were conservatively assigned a category based on the predominant inferred intention and 
mission of the incentive. 

While definitions vary, ecosystem functions and services are popularly known as “the benefits people 
obtain from ecosystems” (MEA 2005) and was developed to rationalize and economically value the 
functions of ecosystems (Danley and Widmark 2016). As part of this initial conceptualization, ecosystem 
services were described in four categories: provisioning services, regulating services, supporting services, 
and cultural services. To assign value to the diversity of benefits people receive from their environment, 
these benefits include not only economic functions such as production and profitability but also ecological 
and social functions (Bolund and Hunhammar 1999; MEA 2005). As such, ecosystem services have been 
framed to support the production of food and material goods and to maintain the continued function of the 
ecosystems that underlie these broader economic functions. 

However, a stringent focus on only the products or outcomes of discrete ecological processes curtails the 
complexity of socio-ecological systems (Selmen 2009), especially those inherent to working lands and 
landscapes. In light of the evolving scope and conceptualization of ecosystem services, we relied on the 
paradigm of “nature’s contributions to people” established by the Intergovernmental Panel on 
Biodiversity and Ecosystem Services (IPBES) (Pascual et al. 2017) to conceptualize ecosystem services. 
As laid out in the IPBES framework (Table 2), regulating contributions consist of ecosystem services that 
regulate and maintain the natural processes of an environment (see Díaz et al. 2015). These include 
everything from habitat creation and maintenance to soil formation and the regulation of detrimental 
organisms and natural hazards. Material contributions consist of material flows from the environment to 
people and include everything from energy provisioning and food production to medicine and other 
harvestable materials. Non-material contributions consist of non-material flows from the environment to 
people and include things such as educational and volunteer opportunities, recreation, and cultural values.  
 
The benefits of using the IPBES framework for this assessment were twofold. First, the spectrum of sub-
categories outlined a generalized, standardized rubric by which to understand the complex interactions 
between practices and policies and the natural environment of the U.S. Northeast. Because the framework 
is standardized and supported by an international group of subject-area experts, it can be compared to 
other studies in the future. Second, the IPBES framework’s three broad categories—regulating, material, 
and non-material contributions—includes important resources, services, and commodities as well as the 
interdependencies of social, cultural, spiritual, and experiential contributions (Díaz et al. 2018). These 
services are conceptualized as “nature’s contributions to people,” which serves to frame economic and 
natural science measures of ecosystem services to scale beyond individual parcels and landowners. 
 
2.2.2  Incentive mechanisms 
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To structure our understanding of incentive and finance mechanisms,  we built on definitions and reports 
developed by the Food and Agriculture Organization of the United Nations (de Camino Velozo 1987), the 
U.S. EPA (e.g. Anderson 2001), and the academic literature (e.g. Piñeiro et al. 2020). Incentives are  

Table 2. Conceptualization of nature’s contributions to people (NCP) or ecosystem services by the 
Intergovernmental Panel on Biodiversity and Ecosystem Services (2017) 

 
 
instruments offered by the public and private sectors to encourage eligible producers to protect or enhance 
ecosystem services beneficial to themselves and beyond (e.g.  water quality, forestry), while 
simultaneously improving the productivity (e.g. crop yields) and the competitiveness (e.g. profitability, 
farm incomes) of the production sector. This research stratified incentive programs and mechanisms as  
higher-level categories and also by naming the specific type of mechanism used to deliver an incentive, 
further described below. 
 
Direct incentives provide monetary support to protect, restore, enhance, or improve natural resources and 
land management practices; create an immediate impact on individuals and/or the community, either 
because they are given directly in cash (sum of money) or in-kind (provide transferable benefit that 
clearly improves everyday life) (de Camino Velozo 1987). Direct incentives can be delivered in-cash—as 
in the case of payment for ecosystem services (PES)— cooperative/cost-share agreements, 
implementation grants, loans, loss adjustment, or land acquisitions/easements. In-cash compensation also 
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includes marketable permits, which provide tradable credit for maintaining environmental impacts beyond 
a certain predefined baseline. These are often seen in the case of various mitigation banks for carbon or 
pollution. Direct incentives can also be delivered in-kind, as in the case of facility and/or infrastructure 
redevelopment or by providing access to tools and equipment.  
 
On the other hand, indirect incentives are intended to protect, restore, enhance, or improve natural 
resources and land management practices without the transfer of direct monetary value. This includes 
fiscal support through certain tax abatements/credits, in-lieu fees, or certification based on the 
implementation of certain conservation activities or sustainable practices. Indirect incentives also include 
services, such as technical assistance and technical education, which provide access to medium- to upper-
level technical staff or access to instruction free of charge. In addition, social benefits, whether through 
partnership programs aimed at harnessing the advantages of organized operations or preferred vendor 
programs, are also considered forms of indirect incentives. 
 
2.2.3  Key actors 
 
The entity stated to be eligible for the incentive program and its target working landscape was also 
identified in this assessment. Using concepts and definitions from the U.S. Department of Agriculture 
(USDA) and scholars in landscape ecology, Table 3 itemizes the definitions of working landscapes and its 
producers/managers used in this assessment. In addition to producers, some incentive programs and 
mechanisms were also available to supporting  public and private institutions. These supporting 
institutions include government agencies, non-governmental organizations, research institutions, 
Conservation Districts, and more.  
 
2.3 Analytic Strategy 
 
The collated inventory of incentive program and mechanisms were analyzed based on the relationships 
among eligible entities, purveying organizations, and target ecosystem services, especially as relevant 
among private, public, and PPPs. To visualize these connections, alluvial plots were used to link the 
relationships among these categories of interest. Alluvial plots are a type of flow diagram, showing the 
connections among different categories of data (Brunson 2020). The overall quantities, or frequency, of 
data per category are connected by ribbons, where narrower ribbons represent fewer quantities (and 
smaller connections) and thicker ribbons represent larger quantities (and more robust connections). 

Incentive programs and mechanisms were also qualitatively evaluated for the opportunities they provide 
for improved and/or expanded market presence generated by the provisioning of ecosystem 
functions/services for farmers, land managers, and working lands. This section of results was created 
from descriptive observations and themes emergent from the collated inventory of incentive programs and 
mechanism.  
 
 
3. Results 
 
As of September 2021, a sample of approximately 1,300 programs was identified for their objectives to 
incentivize ecosystem service provisioning and practices on farms and working lands in the U.S. 
Northeast. Overall, these programs target four primary working landscapes: farming, food, and 
agriculture; working forests and woodlands; fisheries, aquaculture, and shellfish; as well as non-industrial 
supporting landscapes and systems2.  

 
2 a full-length results section is in development and the following topic areas will be presented at the conference: Organizational 
scope, Incentives and rewards, Management or production practices, Advertising and marketing strategies 
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Table 3. Definitions of working landscapes and producers/managers used in this research 
 

 
 
 
Many programs showed to operate across geographic scales and are organized through the private, public, 
and public-private partnership sectors. Most programs are available to producers but many others are also 
available to supporting entities, like municipal government and research institutions. Overall, the 
availability of indirect incentive programs (e.g. technical education) exceeded the availability of direct 
incentive programs (e.g. cooperative/cost-share agreements).  Together, these programs also revealed a 
diversity of tactics in which ecosystem services are used by producers to expand market presence and 
gain traction in their respective industry.  This is particularly evident, for example, in certification-based 
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programs which couple place-based practices, such as organic farming or habitat management, with 
additional quality assurance certificates.  
 
4. Discussion 
 
In the coming decades, the U.S. Northeast is expected to experience a number of impacts as a result of 
climate change, including rising temperatures, changes in precipitation and seasonality, and sea-level rise, 
among others (U.S. GCRP). These impacts have varying implications for working lands and landscapes 
across regions as well as the ecosystem services produced as part of working lands operations. In such a 
context, incentivizing the production of ecosystem services in the U.S. Northeast is critical for promoting 
land management behaviors that improve ecological performance and increase socio-ecological 
resilience. A crucial question now facing the U.S. Northeast and many other regions is how to do so in 
ways that also support working land production and related livelihoods at the same time.  
 
Four points of discussion were elevated as result of this research assessment, and our accompanying 
recommendations are intended to inform policy, programming and research among Cooperative 
Extension and Agricultural Experiment Stations in the U.S. Northeast region. Particular attention is paid 
to the factors that influence a producers’ or land managers’ decision to adopt an incentive that co-benefits 
the provisioning of ecosystem services and personal livelihood development.  
 
First, we will highlight the realities of landowner risk aversion and tradeoffs that often arise in pursuing 
ecosystem service provisioning programs. Across production scales, but especially, for small-scale 
producers and managers to whom margins are thin and market conditions often volatile, the provisioning 
of ecological services cannot come at the expense of economic profitability. Working lands producers are 
inherently risk-averse, meaning they operate according to what James Scott (1973) calls the “safety-first 
principle,” whereby the livelihood subsistence must first be guaranteed—whether directly, through on-
farm production/consumption or indirectly, through income-generating activities—before risk-taking 
activities, such as changing practices or implementing new technologies, can be justified.  
 
Next, we will focus on the continued need for provisioning programs to benefit livelihood development 
for early-career farmers and working lands operators. A recurring challenge for working lands comes 
from the need to increase the appeal of working lands careers as a profession to a wide range of young 
people. Such a challenge is not new for the sector, which for years has struggled with a declining number 
of farms, producers, and landowners, as well as with issues of farm succession and farmland preservation. 
In the context of a changing climate and precarious economic realities (see Kalleberg 2018), however, 
such a challenge becomes even more complex. Addressing this problem will require policy and 
programmatic solutions that allow farmers, young and old, to navigate the increasing uncertainty of 
agriculture as a profession. Put another way, the challenge is not just how to make the profession of 
agriculture more appealing, it’s how to make agriculture a good livelihood option for young people 
entering the labor market at a time of unprecedented economic precarity and climatic disruption. 
 
Additionally, we will discuss how competing ecosystem service priorities vary between landowner types 
and programmatic scales. Programs that are designed to promote a single ecosystem service can be quite 
effective at creating measurable environmental changes at the farm scale, especially when these programs 
are paired with the appropriate incentive structure. However, the utility of such programs is limited, as 
improvements in specific metrics for a single ecosystem service do not necessarily translate to 
improvements in other ecosystem services or their provisioning across a landscape. As Bennett, Peterson 
& Gordon (2009) explain, “[e]cosystem management that attempts to maximize the production of one 
ecosystem service often results in substantial declines in the provisioning of other ecosystem services.” 
Put another way, there are trade-offs between services and scales that are inherent in the structure of 
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provisioning programs, regardless of whether these programs focus on discrete practices and services or 
on more diversified sets of practices and services.  
 
Through the lens of landscape multifunctionality, it is possible to envision different programs operating at 
different scales in order to improve ecosystem service provisioning across the landscape. Single owners 
of large tracts of working forests, for example, may be more enticed by the types of carbon sequestration 
programs that are available only to large acreages. At the same time, farmland-adjacent riparian areas 
with many landowners may be better suited for material-based incentive programs that improve pollution 
interception, wildlife habitat, and flood surge, among others. This is just one example. Determining the 
appropriate mix of services and scales for improving provisioning across particular working landscapes is 
a research challenge across the U.S. Northeast. In order to do this, new kinds of scientific thinking and 
institutional arrangements are required that encourage multiscalar thinking and cross-boundary collective 
action among landowners, resource managers, and policy makers (Rickenbach et al. 2011). 
 
The framework of landscape multifunctionality may be applied to future research in two ways to assess 
the application of incentive programs that support and encourage producers to deliver ecosystem services 
on working lands. First, landscape multifunctionality values the provisioning of ecosystem services that 
occur within the spatial boundaries of private or public property as well as the regional matrices of land 
cover types and land management arrangements that exist in the U.S. Northeast. Thus, this outlook 
considers private landowners (from households to private sector institutions) and public land owners 
(from federal, state, or local governments) as interdependent shareholders that manage ecosystem health 
at and above the scale of an individual property parcels. Notable differences exist between land 
management practices exclusively tailored to an individual parcel versus those practicing cross-boundary, 
multiscalar management (e.g. Rickenback et al. 2011). Second, across a landscape, the spatial 
combination of functions inherently cross institutional boundaries and require “cross-boundary, 
multiscalar management”. This interwoven complexity offers an opportunity to monitor and prioritize the 
variety of relationships between ecological processes, ecosystem service scope (i.e. what constitutes a 
service?) and scale (i.e. how to bridge local practices with global challenges, such as climate change 
mitigation?), as well as socio-economic functions embedded in the landscape (i.e. food and commodity 
production, livelihood provisioning, cultural heritage). 
 
Lastly, we will highlight important gaps in programs that address community and landscape resilience. 
The concept of resilience is most generally defined as “the ability of a system to sustain itself through 
change via adaptation and occasional transformation” (Magis 2010). Recent work on community 
resilience in urban and rural areas has taken an integrated approach, pointing to important social, 
ecological, economic, and cultural dimensions that must be taken into consideration when thinking about 
climate change adaptation and transformation, especially at the local, community scale (Berkes & Ross 
2013). From this perspective, community resilience can be defined as the “existence, development and 
engagement of community resources by community members to thrive in an environment characterized 
by change, uncertainty, unpredictability and surprise” (Magis 2010).  
 
As this definition highlights, resilience thinking is important not only in light of sudden disruptions, as in 
the case of a natural disaster, but also in the context of rising uncertainty and unpredictability as a result 
of lingering factors, including climate change, economic precarity, and others. Planning for and building 
resilience into institutions, programs, and policies is an essential part of confronting the multi-pronged 
challenges that working lands will face in the coming decades. While there were few programs in this 
assessment that explicitly dealt with questions of community resilience, those that do deserve to be 
mentioned, as they provide models for expanding upon or introducing new programs that prioritize 
ecological, community, and individual/business resilience. 
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