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Study objectives

Examine applications of scientific tools and approaches
for incorporating sustainability considerations into
assessments used to support EPA decision-making.

Evaluate case studies that illustrate the application of
sustainability tools and approaches.

Build upon the 2011 NRC report Sustainability and the
U.S. EPA that provided a framework for assessing
options for optimizing environmental, social (including
health), and economic outcomes in EPA decisions.
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Defining “Sustainability”

The committee was consistent with the Green Book and
EPA in defining the term.

Executive Order 13514 “to create and maintain conditions
under which humans and nature can exist in productive
harmony, that permit fulfilling the social, economic, and
other requirements of present and future generations.”

The committee focused its efforts on sustainability as a
process, rather than a goal or prescriptive end state.
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Green Book framework for EPA
sustainability decisions
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Sustainability assessment and
management process
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Systems thinking

EPA should use concepts of sustainability to strengthen a
systems-thinking approach in using current and future
sustainabillity tools, methods and approaches, as necessary, to
support agency decision-making.

A systems-thinking approach involves a comprehensive
understanding of the potential consequences of human
Intervention, such as:

How actions taken by industry and consumers affect the environment,

How efforts to protect the environment impact industry and consumers,
or

How impacts on one system can affect others and the larger whole.*

* EPA (2013) Sustainability Analytics: Assessment Tools & Approaches
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Key drivers pointing to the need for a systems-
level approach within sustainability assessments

The changing nature of risk.
Increased intensity of environmental challenges.

Inter-connectivity of environmental problems across
local, regional, and global scales.

Increased significance of business value-chains to
sustainability indicators/metrics.

Innovations in institutional collaboration across public,
private and NGO sectors.
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Tools and approaches presented in EPA’s

Sustainability Analytics report
I

Benefit-Cost Analysis
Eco-Efficiency Analysis
Ecosystem Service Valuation
Green Accounting
Integrated Assessment Modeling

Sustainability Impact Assessment
T —

Economic

Chemical Alternatives Assessment |
Eco-Efficiency Analysis

Ecosystem Service Valuation = Environmental Social Environmental Justice Analysis
Environmental Footprint Analysis Future Methods

Exposure Assessment \_/ Health Impact Assessment
Green Chemistry Integrated Assessment Modeling
Green Engineering

Risk Assessment
Integrated Assessment Modeling Segmentation Analysis
Sustainability Impact Assessment Social Impact Assessment
Risk Assessment

Social Network Analysis
Life-Cycle Assessment

Sustainability Impact Assessment
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General conclusions

Some tools and approaches are more advanced and
further developed than others, such as benefit-cost
analysis, life-cycle assessment, and risk assessment.

However, there is no hierarchy of tools with respect to
selection for sustainability applications.

The applicability of the tool depends on the context of
the problem.
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Selecting and using tools

EPA should:

Develop guidelines for preparing a sustainability
assessment analogous to its report Guidelines for
Preparing Economic Analysis. It will be important to
identify a home for the responsibility to maintain and
update this guidance on the use of sustainability tools.

For every major decision, incorporate a strategy with the
goal of assessing the three dimensions of sustainability
(social, environmental, and economic) in an integrated
manner.
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Several important tools related to
benefit-cost analysis

EPA should:

Include the social cost of carbon (SCC) in its
Analytics report, given the prominence of climate-
change mitigation issues for the agency, and that
SCC focusses explicitly on future benefits and costs
of current and future decisions.

Continue to develop ecosystem service valuations
to characterize, quantify, and monetize the types of
services that have been difficult to valuate in the past
(e.g., value of nutrient cycling and biodiversity).
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Life-Cycle assessment

To facilitate life-cycle thinking and the development and use
of LCA, EPA should:

Continue education and research programs to develop
and implement guidance that illustrates how qualitative
and quantitative LCA approaches can be used.

Develop quantitative guidance for applications of
combined probabilistic risk assessment and LCA
approaches.

Collaborate with other agencies, the private sector, and
NGOs to promote and support the development of new
datasets for LCA relevant to major agency decisions.
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Case Studies of Sustainability Tools and
Methods Applications
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Case studies performed

CASE STUDY EPA ACTIVITY SUSTAINABILITY
CONSIDERATIONS
Design for Screening new chemicals Applying DfE lessons learned to

Environment Program

TSCA-mandated screening

Combined Sewer
Overflows

Water quality discharge
limits

Applying green infrastructure
approaches to meet discharge
limits

Site Remediation
Decisions

Selecting soil groundwater
contamination remedies

Including LCA for remedy selection
and public involvement for land-
use decisions

National Ambient Air
Quality Standards

Oversight of state
implementation plans

Broadening emission control
planning

Renewable Fuel
Standard

Standard setting

Augmenting LCA with uncertainty
analysis
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Renewable Fuel Standard

EPA used point estimates to determine whether
renewable fuels (e.g., corn ethanol) would end up with
life-cycle GHG emissions that are sufficiently lower that
those of gasoline.

The use of ranges and probability distributions provides
a more robust assessment of uncertainty within
sustainability and policy-analysis contexts.
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Probability-distributions of carbon-
intensity of various fuel life cycles
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Uncertainty analysis

EPA should develop a process to determine when

uncertainty analysis (UA) is an essential component of the

use of a sustainability tool. The process should consider:
What level of UA can be supported by the data,

The relative importance of UA for a specific decision

Whether the UA should be qualitative or quantitative.
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Reasons for taking a value-chain perspective
on environmental problem solving

Greater recognition of environmental releases and
environmental footprints outside the boundaries of
manufacturing sites.

The increased scale of environmental releases beyond
the jurisdictions and capabilities of individual
government agencies.

The emergence of innovative collaboration strategies
to address effects stemming from activities along a
value chain.
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Value-chain example: Natural gas
Infrastructure
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EPA should use LCA along a value-chain

The agency traditionally focuses on reducing emissions
or waste releases from individual or regional source
categories

Life-cycle and value-chain considerations can inform
decision-making about potential effects that may not be
accounted for through a focus on individual source
categories.
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Private-Sector and Private-Public Initiatives
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Trends In private-sector and private-
public initiatives

Companies have become more concerned with
sustainability as issues, such as water consumption, air
pollution, and waste generation increasingly affect their
supply chain management and the ability to obtain
supply materials.

NGOs and companies are partnering to address
sustainability issues.

Such efforts need to be reinforced by effective
participation and leadership from government.
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EPA’s convening ability

EPA has the credibility and ability needed to convene
and manage large-scale collaborations

The agency should convene non-governmental
participants to define and implement value-chain-wide
goals and performance outcomes.

It should use its convening ability to engage stakeholders
In diagnosing and addressing the most urgent
environmental challenges and to assist in scaling efforts
of the public and private sectors for broad application.
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Leveraging sustainability experience

EPA should leverage the sustainability experience of
leading companies to strengthen its decision-making
and incorporate sustainability performance more
broadly.

For example, private sector initiatives to provide
economic incentives for carbon-management are a rich
source of examples for EPA.
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Amplifying private sector successes

Learning how successful firms have used sustainability
tools and approaches can be an important incentive for
other companies to do the same.

EPA should engage businesses that have not made
much progress in incorporating sustainability concepts
Into their business models by informing these firms
about best sustainability practices and lessons learned.
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Data synthesis

Data synthesis capabilities have not kept pace with the
great deal of voluntary sustainability reporting.

LCAs and other projects conducted by companies
provide collaboration opportunities between EPA and the
regulated community

EPA should provide analytic capability for synthesizing
large quantities of data from the private and public
sectors.
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Strengthening EPA’s Decision-Making

Michael Kavanaugh, Ph.D.
Senior Principal

Geosyntech Consultants,
San Francisco, CA




Sustainability tools and approaches are
applicable across EPA’s activities

REGULATORY FUNCTIONS VOLUNTARY ACTIVITIES
Research planning and cross- Program development
cutting strategies Knowledge transfer
Budget decisions General communication and
Regulatory and standards education
development Stakeholder, community, and
Regulatory enforcement congressional relations
Superfund States and tribes

collaborations and assistance
Internal guidance

Permitting



EPA can apply sustainability tools and
approaches more fully by:

Using sustainability concepts as an integration driver for
implementing EPA's strategic plan and fulfilling its program
responsibilities.

Inserting sustainability concepts into evaluations of existing
regulatory policies.

Aiding the investment community in gathering and synthesizing
public comment data and to advising corporations on public-
health and environmental issues in materials management.

Convening collaborative efforts on systems-level solutions, to
leverage capabilities of single institutions, foster cross-business
sector collaboration and public-private partnerships, and design
systems-level evaluation approaches for value chains.

THE NATIONAL ACADEMIES

Advisers to the Nation on Science, Engineering, and Medicine




Risk-based decision-making and
sustainability approaches

EPA will be better informed about the changing nature of
risks If it integrates sustainability tools with an existing
suite of risk-assessment methods. This integration
should include:

An updated set of appropriate tools and methods for
specific issues, decisions and scenarios.

An examination of how EPA can apply risk assessment
methodologies in conjunction with sustainability tools
across specific value chains.

Selected post-decision evaluations to identify lessons
learned and new opportunities to inform future decision-
making.
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Going Forward

EPA has the opportunity to make sustainability concepts the
Integrating principle of its strategic planning process.

EPA officials (from ORD and program offices) have indicated the
report will be very helpful and they are giving serious consideration
to implementing its recommendations.

The integration of sustainability tools and approaches into EPA
decision-making will likely be an adaptive process, requiring
prioritization on a case-by-case basis to choose the best tools for
application.

The committee recognizes that budget constraints will limit the
speed with which EPA can integrate sustainability tools and
approaches into decision-making — adoption of more systems
thinking should accelerate the transition.
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Q&A

The report can be |
downloaded for free in PDF 4(
format from the National
Academies Press at
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Additional Questions for the Speakers

Have additional questions?

Send any additional questions ;*
for the speakers to Ray

Wassel at rwassel@nas.edu.
Sustainability Concepts in Decision-Making

The report can be
downloaded for free in PDF
format from the National
Academies Press at
www.nhap.edu.




