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SCIENCE AND TECHNOLOGY FOR SUSTAINABILITY PROGRAM

The long-term goal of the National Academies’ Science and Technology for Sustainability (STS) Program is to 
contribute to sustainable improvements in human well-being by creating and strengthening the strategic con-
nections between scientific research, technological development, and decision-making. The program examines 
issues at the intersection of the three sustainability pillars—social, economic, and environmental—and aims 
to strengthen science for decision-making related to sustainability.  The program concentrates on activities 
that are crosscutting in nature; require expertise from multiple disciplines; are important in both the United 
States and internationally; and engage multiple sectors, including academia, government, industry, and non-
governmental organizations.  The program’s focus is on sustainability issues that have science and technology 
at their core, particularly those that would benefit substantially from more effective applications of science and 
technology.

POLICY AND GLOBAL AFFAIRS

Policy and Global Affairs (PGA) works through its 15 standing committees and boards to improve government 
decision making and public policy related to science, engineering, and health, to strengthen the science 
and engineering enterprise in the United States and abroad, and to use science and technology to assist the 
nation and the world to deal with pressing social, economic, technological, and natural resource challenges. 
PGA programs are interdisciplinary by nature, potentially covering the full range of science, engineering, and 
health fields as they relate to public policy, workforce, economic, security, or global issues. Our volunteers and 
staff produce technical and policy reports, convene workshops and conferences, collect and analyze data, 
and manage fellowship competitions. They represent the United States in international scientific organizations, 
assist researchers subjected to human rights violations, manage international exchanges and collaborative 
research grants, conduct bilateral dialogues on sensitive topics, and help build the capacity of partner 
academies in developing countries. 

THE NATIONAL ACADEMIES

The National Academy of Sciences was established by Congress in 1863 to provide scientific and 
technological advice to the nation. Over the years, the Academy has evolved to incorporate four distinguished 
organizations — the National Academy of Sciences, the National Academy of Engineering, the Institute of 
Medicine, and the National Research Council. Known collectively as the National Academies, they perform an 
unparalleled public service by bringing together experts in all areas of science and technology. 

The National Academies provide science and technology advice in several different forms: written reports 
reflecting the consensus reached by an expert study committee; symposia and convocations engaging large 
audiences in discussion of national issues; proceedings from conferences and workshops; or “white papers” 
on policy issues of special interest. Each project is conducted or overseen by a committee serving pro bono, 
whose members are selected for their expertise on the subject.
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A 
“sustainable society,” according to one definition, “is one that can persist over generations; one 

that is far-seeing enough, flexible enough, and wise enough not to undermine either its physical or 

its social system of support.”1 

As federal agencies work to ensure sufficient fresh water, food, energy, housing, health, and education 

for the nation while trying to maintain its resources for future generations, they discover that they are 

not well organized to address the crosscutting nature of sustainability issues. Complex challenges such as 

managing ecosystems or improving disaster resilience, for example, do not fit neatly into a single agency’s 

mandate or a single area of expertise. Governing for sustainability will require building “linkages” among 

federal, state, and local governments; nongovernmental organizations (NGOs); and the private sector. 

The National Research Council was asked by several federal agencies, foundations, and the private sector 

to provide guidance to the federal government on issues related to sustainability linkages. To undertake 

this task, the Research Council appointed a committee with a wide range of expertise in government, aca-

demia, and business. In the course of its study, the committee held public fact-finding meetings to hear 

from agencies and stakeholder groups; examined sustainability management examples; and conducted 

extensive literature reviews to inform its deliberations and discussion. 

A National Sustainability Policy is needed to help agencies overcome current barriers to making 

effective decisions related to sustainability, concluded the committee in its report, Sustainability 

for the Nation: Resource Connections and Governance Linkages. The report also offers an analytical 

framework to aid government decision making on issues where linkages are vital, identifies 

high-priority sustainability challenges that need greater interagency cooperation, and recom-

mends other steps agencies can take to break down barriers to successful collaboration. 

This booklet summarizes the report’s findings and recommendations, and describes real-world examples 

of how agencies and stakeholders have built linkages to address sustainability challenges.

1Meadows, D. H., D. L. Meadows, and J. Randers. 1992. Beyond the Limits. White River Junction, VT: Chelsea Green Publishing.

Resource Connections and Governance Linkages

SUSTAINABILITY  
      FOR THE NATION
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Considering Connections, Building Linkages

The legendary ecologist John Muir wrote in 1911 that “when we try to pick out anything by itself,  

we find it hitched to everything else in the Universe.” His perceptive statement applies to water, land, 

wildlife, and other aspects of the natural world, as well as to the interactions that link humans and 

nature. Many decades later, it is obvious that the statement is also relevant to how the nation governs 

its resources. Governing for sustainability requires: 

•	Considering connections across resource areas. For example, managing water resources sustain-

ably means considering not just water quality and quantity but also water’s connections to other 

domains. Water is connected to agriculture because it is used for irrigation and because agricultural 

runoff affects water quality. Water is connected to energy because managing water requires energy, 

and because water can be used to produce energy through hydropower. Water quality and availabil-

ity affects human health, as well as recreation, fisheries, and animal habitats. 

•	Fostering linkages across agencies and other organizations. Governance by its traditional 

nature—and often by statute—is compartmentalized, but focusing on a single element in an inter-

connected system is a path to less-than-optimal results. By acknowledging the linkages across societal 

and governance institutions, agencies can bring the right complement of people to the table for sus-

tainability-related decision making. Thus, managing water resources would require effective linkages 

among dozens of federal, state, local, and sometimes international institutions and organizations. 
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When coping with complex sustainability issues, government agencies are likely to achieve better re-

sults if they manage connections and promote governance linkages. The figure above depicts the chal-

lenge. Key resource domains, including water, land, energy, and nonrenewable resources, are shown 

as squares. Areas that need those resources—industry, agriculture, nature, and domestic needs—are 

shown as ovals. As the diagram shows, a near-complete connection exists among all of these domains. 

Nevertheless, scientists and decision makers typically specialize in one resource domain or one group of 

resource users and are relatively unaware of the constraints that may exist because of their area’s con-

nections with others. 

While it may be challenging to address connections across natural resource domains and groups of re-

source users, successful governance requires overcoming these challenges. Ignoring connections and ne-

glecting linkages raises the risk that policy actions will be ineffective or lead to unintended consequences. 

SOURCE: Graedel, T.E., and E. van der Voet, 2010, adapted from Figure 1.2. The links among the needs for and limits 
of sustainability. Reprinted with permission from the MIT Press.
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Priority Issues for Building Sustainability Linkages

What sustainability issues are the most important ones for the nation to address? The committee 

identified four high-priority sustainability challenges of national importance that involve connections 

among many social and natural resource areas. These challenges cannot be effectively addressed by 

a single agency acting alone. Rather, managing them sustainably will require creating linkages to en-

able greater interagency cooperation. 

Connections among energy, food, and water. The availability and abundance of affordable 

supplies of energy, food, and water are vital to sustaining healthy populations and economic prosperity. 

Producing and using energy often involves 

consuming water and can also impact water 

quality, air quality, and land use. For example, 

intensive production of corn for ethanol both 

requires water for irrigation and affects water 

quality; chemical fertilizers that are heavily ap-

plied to corn run off into streams and rivers 

and become a major source of pollution. 

Some fossil fuel production, nuclear energy 

facilities, and renewable energy sources also 

require water for production, processing, 

cooling, and other purposes. 

Diverse and healthy ecosystems. Ecosys-

tems provide services to human communi-

ties—such as water supplies, coastal storm 

buffers, productive fisheries, and pollination. 

While not well quantified, the economic 

value of such services represents a significant 

contribution to the nation’s economic health. 

The actions of many agencies affect these ecosystems, and managing ecosystems to sustain their ben-

efits and long-term health often requires working at large scales. 

Enhancing the resilience of communities to extreme events. Improving the sustainability of 

communities means identifying their vulnerabilities and enhancing their resilience in the face of both 

catastrophic events—such as severe weather, earthquakes, or terrorist attacks—and more gradual 

processes, such as climate change. For example, climate effects such as sea level rise and storm surge 
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can result in coastal flooding, which in turn affects transportation, 

communications, water supplies, and energy services. Currently, 

the nation’s capacity to manage such interdependencies remains 

limited. More-coordinated strategies are needed to address vulner-

abilities in infrastructure and promote resilience in communities. 

Human health and well-being. Sustainability efforts may affect 

human health and well-being in complex, crosscutting ways. For 

example, agricultural practices influence the nutritional content and 

contaminant levels in food, as well as its availability and price. Land use and 

transportation decisions affect levels of physical activity, which in turn influence 

the risk of cardiovascular disease, many cancers, and other conditions. Environmental 

policies affect the probability of exposure to toxic chemicals, contaminated air and water, and hazardous 

waste. These multiple connections suggest that linkages among many government entities and nongov-

ernment players are needed to achieve sustainability policies that promote human health and well-being. 
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Philadelphia’s  
Green Stormwater  
Infrastructure

In the late 1990s, Philadelphia began to encoun-
ter a problem faced by many urban areas with 
older infrastructure: Its rainwater and sewage 
drained into the same sewer, and when the 
sewer overflowed during heavy rains, waste was 
discharged into local rivers. The U.S. Environ-
mental Protection Agency (EPA) requires cities 

to address this problem, 
and most do so by expand-
ing their sanitary sewer or 
constructing separate sys-
tems for runoff and sewage. 

Philadelphia ultimately  chose a different path: 
reducing runoff by reusing and managing 
rainwater. This “Green Stormwater Infrastruc-
ture” (GSI) allows rainwater to percolate 
through the soil wherever possible, using 
devices such as wetlands, tree trenches, green 
roofs, and rain gardens, as well as pavement 
that lets rain soak through rather than run off. 
Rain barrels promote the recovery and recy-
cling of water. 

Philadelphia’s GSI has led to cost savings and 
other remarkably far-reaching benefits, which 
illustrate connections among the environment, 
energy, and human health: 

Saving energy and mitigating climate 
change. Shade from trees and plants used 
as part of GSI insulates buildings from wide 
temperature swings and lessens the energy 
needed for heating and cooling. Because rain 
is managed where it falls in the soil, energy is 
not needed for traditional systems to store, 
pump, and treat it. Growing trees also act 
as carbon “sinks,” absorbing carbon dioxide 
from the air and incorporating it into their 
branches and trunks.

Conserving water. Rainwater reuse technol-
ogies collect, convey, and store rain from rela-
tively clean surfaces such as roofs. The water is 
generally stored in a tank or cistern and then 
reused for irrigation or flushing toilets in resi-
dential properties, and for boilers and cooling 
towers in industrial or commercial properties. 

Improving public health. Heat waves are 
a fixture of summers in Philadelphia, includ-
ing some severe enough to cause premature 
deaths. The trees and green roofs that are part 
of GSI reduce the severity of extreme heat 
by creating shade, reducing the amount of 
heat-absorbing pavement and rooftops, and by 
emitting water vapor—all of which cool the air. 

The GSI effort was possible not only because 
the commitment to sustainability was strong 
at the mayoral level, but also because of the 
leadership and expertise of key actors from 
the Philadelphia Water Department. Through 
local experience and networks, linkages were 
created with other city departments—such 
as Philadelphia Parks and Recreation and the 
Philadelphia Streets Department—and GSI 
yielded benefits beyond simple stormwater 
management. 

CONNECTIONS AND LINKAGES
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Barriers to Governing for Sustainability

Currently, several barriers frustrate government efforts to address sustainability challenges such as those 

described. These obstacles impede agencies’ ability to fully consider the connections among resource 

areas and to build the linkages needed to manage them:

•	The separated and dispersed authority that results from the basic legal framework 

of government. Many of the laws that authorize agencies focus on a single mission or a single 

domain—water or energy, for example—even if the domain is part of an interconnected resource 

system. The pejorative but accurate description for this fragmentation of authority is the “stovepipe” 

or “silo” effect: Each agency focuses on implementing its own statutory mandate. 

•	Funding mechanisms that favor short-term, single-agency initiatives rather than 

longer-term, cross-agency projects. Budgets are prepared on an agency-by-agency basis, and 

agencies typically promote and defend their own initiatives rather than multiagency initiatives. In 

addition, congressional appropriations committees are reluctant to appropriate funds for matters 

they view as the responsibility of another committee, even if those matters relate to the mission of an 

agency within their jurisdiction. 

•	A lack of access to or coordination of foundational elements such as research and infor-

mation/data. One of the observed consequences of the silo effect is that agencies have traditionally 

compiled the data they need or have undertaken research for activities they view as their own, inde-

pendent of their sister agencies. A similar fragmentation 

often happens with basic and applied research. While 

there is some coordination among agencies in construct-

ing research portfolios and making results available, 

individual agencies generally undertake research within 

their silos, tailored to their own needs and programs. 

•	The culture of government, which tends to encour-

age agencies and their personnel to “stay in your lane” 

and avoid getting involved in sister agencies’ activities. In 

addition, rather than encouraging risk-taking or collabo-

ration, this culture tends to offer recognition, promotion, 

and other rewards based on an employee advancing an 

agency’s agenda in a competent but orthodox fashion. 

Fortunately, steps can be taken to overcome these obstacles 

and create structures and incentives to enable greater col-

laboration where it is needed or beneficial. 
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Protecting the  
Great Lakes

The longest coastline in America’s lower 48 
states runs not along the Atlantic or the Pacific, 
but along five connected lakes that together 
make up the largest body of fresh water in the 
world. The Great Lakes—Erie, Ontario, Huron, 
Michigan, and Superior—have played a critical 
role environmentally, economically, and cultur-
ally in the life and history of North America. 

Administratively they are very challenging, 
spanning two countries, eight states, and two 
provinces, and involving many local govern-
ments and native peoples. Given this complex-
ity, the need to build linkages has been strong 
and ongoing.

One of the first linkages took the form of an 
international treaty, the Boundary Waters 
Treaty of 1909, which resulted from a recogni-
tion of the Lakes’ enormous value and the need 
to manage them for the benefit of both Canada 
and the United States. The treaty established 
the International Joint Commission, made up 

of three U.S. and three Canadian Commission-
ers who advise each government on matters of 
national interest regarding all shared boundary 
waters, with an emphasis on the Great Lakes. 
The treaty has provided the foundation for 
more than 100 years of shared governance, 
which has evolved in response to various 
sustainability challenges. 

In the 1960s, for example, phosphorus pol-
lution caused Lake Erie to experience such a 
decline in oxygen that it was declared “dead,” 
and the lake became an icon for water quality 
problems. The International Joint Commission 
tasked prominent U.S. and Canadian scientists 
with determining what an acceptable amount 
of phosphorus might be, in the context of what 
was being discharged from sewage plants. The 
models they produced were the basis for limits 
on discharge, for a decision by the U.S. EPA and 
Environment Canada to require primary treat-
ment of sewage, and ultimately for the two 
nations’ respective Clean Water Act statutes. 

The International Joint Commission also 
institutionalized the involvement of stakehold-
ers around the Great Lakes Basin. The area’s 
populace is actively invited to be engaged in 
and educated about Great Lakes issues and to 
participate in biennial meetings about priori-
ties for the Basin. The stakeholder community, 
including NGOs, is well known, visible, and 
historically very active. For example, activism 
by this community resulted in a Canadian ban 
of phosphorus in detergent and the adoption 
of bans in the United States to reduce levels of 
the nutrient in water. 

The Great Lakes case reveals the importance 
of establishing and supporting institutions 
that are sustaining yet adaptable, such as the 
International Joint Commission; of generat-
ing scientific, social, and economic knowledge 
to inform decision making; and of engaging 
stakeholders proactively and often.

CONNECTIONS AND LINKAGES
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The Need for a National Sustainability Policy

A National Sustainability Policy could help break down barriers and enable initiatives that cut across 

jurisdictions and resource areas. The objective of the policy would be to address environmental, eco-

nomic, and societal issues and support human well-being by:

•	Encouraging and promoting coordination among agencies

•	Reducing siloed decision making and improving integration of research and operations across the 

government

•	Enhancing communication among agencies and between the federal government and stakeholders 

at national, state, and local levels

•	Reducing duplication of efforts and improving cost effectiveness

•	Enhancing the use of existing laws such as the National Environmental Policy Act (NEPA) by provid-

ing guidance on how to incorporate sustainability goals and linkages into federal decision-making 

processes

An optimal National Sustainability Policy would establish the fundamental principle of promoting the 

long-term sustainability of the nation’s economy, natural resources, and social well-being. It would facil-

itate sustainability initiatives across the federal government, including working with many governmental 

and nongovernmental partners. It would set out broad general objectives, management principles, and 

a framework for addressing complex cross-jurisdictional sustainability challenges; however, it should 

not be prescriptive in its approach, goals, participants, or structure. It would also build collaborative ap-

proaches that deal with sustainability connections into the operations of government agencies. 

Several models exist for developing a National Sustainability Policy. For example, in 2010 President 

Obama, building upon efforts begun by President George W. Bush, signed an Executive Order devel-

oping a National Oceans Policy. The policy includes a set of overarching principles to guide manage-

ment decisions, with the goal of ensuring that the nation’s oceans, coasts, and Great Lakes are healthy, 

resilient, safe, and productive in both the present and the future. The policy speaks to the need for 

linkages similar to those required for sustainability in that it establishes a national framework to address 

cross-governance challenges, and then engages stakeholders in regular meetings and other interactions 

designed to stimulate cooperative action. 

All stakeholders, including the private sector and NGOs, should be provided an opportunity for con-

tributing to the development of the National Sustainability Policy. Once the policy is in place, agencies 

should develop specific implementation plans. In implementing the policy, consideration should be 

given to creating open and transparent oversight involving the public, state legislatures, Congress, and 

the President. 
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A Framework for Sustainability 

Along with a National Sustainability Policy, the federal government should adopt a practical tool that 

agencies can use when approaching sustainability issues and projects: a structured decision framework 

that reflects relevant connections and helps agencies strengthen linkages. Any framework must be flex-

ible enough that it can be applied to a broad range of sustainability challenges. The figure to the right 

presents a graphic representation of the decision framework recommended by the committee. The 

framework lays out a process that is structured but flexible from beginning to end, from formulating 

the problem through achieving outcomes. It should be used on sustainability issues that are complex 

enough to warrant a multi-agency approach. 

PHASE 1: PREPARATION AND PLANNING. This important phase, which is often overlooked or done 

in an incomplete fashion, includes three major steps that need to occur before the actual program or 

project is designed.

•	Frame the problem. This step ensures that the problem to be solved is clearly understood. All 

dimensions of the problem must be identified, including the environmental resource connections, 

societal connections, and economic connections. These elements of the problem will inform the 

selection of agencies and organizations that should be involved in the program or project. This step 

includes determining baseline conditions, key drivers, metrics, and goals based on those metrics.

•	Identify and enlist stakeholders. The next step is to identify the relevant agency linkages. De-

pending on the natural resources and social and economic aspects of the problem, it will be critical to 

engage all of the federal agencies affected by it. Another part of this step is to identify relevant non-

agency stakeholders—nonfederal government agencies, NGOs, private sector interests, and others 

who are invested in the outcome of decisions and actions. In addition, the individual representatives 

from the agencies and stakeholders who will serve on the project team must be identified.

•	Develop a project management plan. The plan should clearly delineate the roles, responsibilities, 

and accountability of each member organization or participant, as well as a business plan for funding 

the project’s design, implementation, and maintenance. 

PHASE 2: DESIGN AND IMPLEMENTATION

•	Set project goals. The team formalizes goals for the program or project—a step that should be 

taken with input from stakeholders and relevant members of the public. During this step, the short- 

and long-term outcomes are developed, as well as how they will be measured. 

•	Design an action plan. In this step, the team develops a comprehensive design of the approach, 

strategies, and actions needed to meet the goals established in the previous step. The necessary tools, 

knowledge, and information to accomplish the goals must be identified and pursued, and the team 

needs to identify who will implement the plan and how the program will be maintained. 
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•	Implement the action plan. In this step, the action plan is implemented. A key component of this 

step is determining the kinds of boundary organizations or processes that are needed. A boundary 

organization is one that bridges scientific and technical experts with policy makers and stakeholders. 

Such organizations often facilitate ongoing dialogue between expert groups and others. 

PHASE 3: EVALUATION AND ADAPTATION. This is where short-term outcomes—which occur on 

the scale of a year to a few years—start to be assessed relative to the baseline established in the first 

phase. Are the trends that are observed on track with goals? Significant learning typically occurs during 

this step; the knowledge and experience gained allow modifications to how the problem is framed and 

to the approach, methods, and design used to solve it. Additional stakeholders may also be identified 

and engaged at this point. 

PHASE 4: LONG-TERM OUTCOMES. Long-term outcomes are on the scale of several years or more, 

and should closely track the goals. While performance continues to be assessed and adjustments made 

during this phase, as in the previous one, a point is reached where a formal assessment is needed. Using 

the outcome measures developed in the second phase, evaluations are conducted to see if short- and 

long-term outcomes are meeting goals. 

When well-executed, this framework will encourage systems thinking, enhance the legitimacy and rel-

evance of government actions, and result in streamlined and more efficient governance. More detail on 

the framework and its application to sustainability challenges is included in the full report. 
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Managing Land Use  
in the Mojave 

Although the Mojave Desert in California may 
at first seem to be a harsh and empty region, 
in reality it is fragile and teeming with activity. 
The land is used for recreation, housing, and 
military training. It has some of the highest-
quality solar and wind resources in the nation, 
making it a premium location for renewable 
energy development. It is also home to mining, 
agriculture, and a wide variety of human and 
natural communities, as well as a number of 
endangered species. 

Disagreements over how to manage the land’s 
many uses emerged after the passage of the 
California Desert Protection Act of 1994, a 
law that prompted major transfers of land 
from the Bureau of Land Management (BLM) 
to the National Park Service (NPS). Conflicts 
between the two agencies arose over graz-
ing, desert tortoise recovery, off-road vehicle 
use, mining, hunting, military overflights, 
wild horse and burro management, water for 
wildlife, and development. 

To help lessen the potential for conflict and 
coordinate the management of Mojave lands, 
the Desert Managers Group was formed late 
in 1994. The group includes not only BLM and 
NPS, but also the U.S. Fish and Wildlife Service, 
California State Parks, and the four military 
base commands. Regular face-to-face meetings 
are held to allow members to work as a group, 
setting goals, addressing cross-boundary is-
sues, and getting to know one another better. 
It prompts members to think outside their own 

organi-
zational 
boundaries 
and to enlarge 
the interpretation of their own agency mission 
to focus on regional sustainability. 

Although a successful collaboration, the Des-
ert Managers Group has neither budget nor 
regulatory authority over land use or other 
decisions, and so its impact is limited to coordi-
nating voluntary efforts by its members. Its ex-
istence, though, has likely benefitted a newer 
and broader cooperative initiative that does 
have regulatory power: the Desert Renewable 
Energy Conservation Plan, which was created 
in 2008 to manage Mojave lands in ways that 
protect habitat and species while allowing for 
renewable energy development. The group 
that oversees the plan involves many of the 
same agencies as the Desert Managers Group, 
as well as a broader group of stakeholders. 

Both of these groups are efforts to collaborate 
across levels of government and agency respon-
sibilities, initiated because complex problems 
involving energy development, ecosystem con-
servation, and the public interest could not be 
solved by a single agency. As the emergence of 
these collaborations makes clear, reaching sus-
tainability goals requires partnerships that move 
beyond traditional organizational boundaries. 

CONNECTIONS AND LINKAGES
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Additional Recommendations

In addition to developing a national sustainability policy and adopting the decision framework to 

address high-priority challenges, the federal government can take additional steps to foster linkages 

among agencies and stakeholders.

Agencies should support innovations in efforts to address sustainability issues by identi-

fying key administrative, programmatic, funding, and other barriers and by developing  

ways to reduce these barriers. Agencies need not await structural overhauls to strengthen their 

capacity to address sustainability issues. They can begin by preparing a high-level systems map that il-

lustrates key connections and linkages, which can then 

be deployed widely across federal agencies to encour-

age policy coordination for any sustainability-related 

program or project. 

Agencies should legitimize and reward the ac-

tivities of individuals who engage in initiatives 

that “cross silos” in the interest of sustainabili-

ty, at both the staff and leadership level. Among 

other things, agencies should develop personnel 

performance measures that emphasize collaboration 

and the design and implementation of interagency, in-

tegrated approaches to addressing sustainability issues. 

They should nurture “change agents” both in the field 

and at regional and national offices, an effort that may 

include revisions to managers’ performance plans, rewards, and training, as well as better alignment of 

policy tools to support collaboration. Agencies should also enable cross-agency management and fund-

ing of linked sustainability activities; in some cases, statutory authority to do so may be required. 

Agencies should support long-term, interdisciplinary research underpinning sustainability. 

Robust research is needed to provide the scientific basis for decision making about sustainability issues. 

Sustainability challenges play out over long time scales; therefore, agencies should invest in long-term 

research projects on time scales of decades to provide the necessary fundamental scientific understand-

ing of these challenges. 

Agencies that support scientific research should be incentivized to collaborate on sus-

tained, cross-agency research. Sustainability should be supported by a broader spectrum of federal 

agencies, and additional federal partners should become engaged in science for sustainability. Federal 

agencies should collaborate in designing and implementing cross-agency research portfolios to better 

leverage funding. 
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Adaptive  
Management on  
the Platte River 

As the Platte River makes its way through three 
states—Nebraska, Colorado, and Wyoming—it 
irrigates 2.8 million acres of land, generates 
400 megawatts of electric power, provides 
water to 2.5 million people, and supports 
habitat for a wide range of wildlife. Balancing 
these varied demands has not always been 
easy, especially when the prospect of enforc-
ing the Endangered Species Act along the river 
raised concerns that maintaining enough water 
for bird and fish habitats would leave farmers 
without enough water for irrigation. 

After a decade of negotiations, in 2007 the 
Platte River Recovery Implementation Program 
was begun. The program sets forth provisions 
for implementing parts of a recovery plan for 
four endangered or threatened species along 
the river in a context where water is also 
needed for agriculture. 

The Governance Committee that is responsible 
for implementing the program has 10 members, 
representing a variety of stakeholders—the 

three watershed states, two 
federal agencies (Fish and 
Wildlife Service and Bureau 
of Reclamation), water users 
from each state, and two 
environmental organizations. 
Nine out of 10 members have 
to concur on any major policy 
decision. The Governance 
Committee contracted with 
a private natural resources 
consulting firm, Headwaters 
Corporation, to provide ongo-
ing program management, of-
fering the benefit of a neutral 
entity to assist in cross-agency 
coordination. 

Because there are many 
scientific uncertainties about 
the magnitude, timing, and 
temperature of water flows 

needed to support the endangered species, a 
key component of the program is an Adaptive 
Management Plan. This approach allows pro-
gram managers to test hypotheses about the 
types of strategies that will work best, monitor 
for improvements in the river and the status 
of the species, and adjust strategies as needed. 
An Independent Scientific Advisory Committee 
offers guidance to the Governance Committee 
and the consulting firm as they implement the 
Adaptive Management Plan. 

This cooperative effort has been successful 
largely because the Fish and Wildlife Service 
was willing to be part of a neutral authority, 
the Governance Committee, that included 
other stakeholders. This neutral authority was 
able to obtain agreement on common goals 
and on using an approach, adaptive manage-
ment, that allows strategies for meeting the 
goals to be adjusted and improved over time. 

CONNECTIONS AND LINKAGES
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Conclusion

Moving forward, it will be important for agencies to build sustainability into their very fabric: their mis-

sion statements, their goals and objectives, and their organizational and management structures. But 

agencies need not await structural overhauls in order to strengthen their capacity to build sustainability 

linkages. 

The sustainability of the nation’s interconnected environmental, economic, and social systems, which 

is vital to the United States over the long term, cannot afford to be constrained by fragmentation of 

authority, inadequate sharing of information, or the structure of government. Fortunately, there are 

ways to surmount these barriers and build linkages that will allow agencies and other stakeholders to 

effectively address sustainability challenges. A National Sustainability Policy would help to break down 

these barriers by facilitating sustainability initiatives that cut across jurisdictions and resource areas while  

establishing the fundamental principle of promoting the long-term sustainability of the nation.
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SCIENCE AND TECHNOLOGY FOR SUSTAINABILITY PROGRAM

The long-term goal of the National Academies’ Science and Technology for Sustainability (STS) Program is to 
contribute to sustainable improvements in human well-being by creating and strengthening the strategic con-
nections between scientific research, technological development, and decision-making. The program examines 
issues at the intersection of the three sustainability pillars—social, economic, and environmental—and aims 
to strengthen science for decision-making related to sustainability.  The program concentrates on activities 
that are crosscutting in nature; require expertise from multiple disciplines; are important in both the United 
States and internationally; and engage multiple sectors, including academia, government, industry, and non-
governmental organizations.  The program’s focus is on sustainability issues that have science and technology 
at their core, particularly those that would benefit substantially from more effective applications of science and 
technology.

POLICY AND GLOBAL AFFAIRS

Policy and Global Affairs (PGA) works through its 15 standing committees and boards to improve government 
decision making and public policy related to science, engineering, and health, to strengthen the science 
and engineering enterprise in the United States and abroad, and to use science and technology to assist the 
nation and the world to deal with pressing social, economic, technological, and natural resource challenges. 
PGA programs are interdisciplinary by nature, potentially covering the full range of science, engineering, and 
health fields as they relate to public policy, workforce, economic, security, or global issues. Our volunteers and 
staff produce technical and policy reports, convene workshops and conferences, collect and analyze data, 
and manage fellowship competitions. They represent the United States in international scientific organizations, 
assist researchers subjected to human rights violations, manage international exchanges and collaborative 
research grants, conduct bilateral dialogues on sensitive topics, and help build the capacity of partner 
academies in developing countries. 

THE NATIONAL ACADEMIES

The National Academy of Sciences was established by Congress in 1863 to provide scientific and 
technological advice to the nation. Over the years, the Academy has evolved to incorporate four distinguished 
organizations — the National Academy of Sciences, the National Academy of Engineering, the Institute of 
Medicine, and the National Research Council. Known collectively as the National Academies, they perform an 
unparalleled public service by bringing together experts in all areas of science and technology. 

The National Academies provide science and technology advice in several different forms: written reports 
reflecting the consensus reached by an expert study committee; symposia and convocations engaging large 
audiences in discussion of national issues; proceedings from conferences and workshops; or “white papers” 
on policy issues of special interest. Each project is conducted or overseen by a committee serving pro bono, 
whose members are selected for their expertise on the subject.
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