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TRACKING WASTE?
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TRACKING CARBON?
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TRACKING EXPENDITURES?
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• Terminology & Concepts

• Two big (CA) regulatory happenings

• Implications

• Discussion
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EARTHSHIFT GLOBAL

Founded in 2000, we have 
a simple mission:

PARTNER with our clients 
and help them effect 
CHANGE that advances 
their organizations’ specific 
SUSTAINABILITY goals.
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SUSTAINABILITY

"Sustainable development is development that 
meets the needs of the present without 
compromising the ability of future generations to 
meet their own needs".

UN - The Report of the Brundtland Commission, Our Common Future 1987
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Environmental

Viable

Equitable

Bearable

Social
Economic

SUSTAINABLE



Copyright EarthShift Global, LLC – All Rights Reserved

WHAT ARE CONSUMERS LOOKING FOR?

10 GLOBAL SUSTAINABILITY REPORT

KEY INFLUENCERS FOR THOSE WILLING 
TO PAY MORE
:KHQ�ZH�ORRN�DJDLQ�DW�WKH�LQIOXHQFHV�RQ�SXUFKDVH�LQWHQW��IURP�WKH�FKDUW�
RQ�SDJH�����ZH�ILQG�WKDW�IRU�WKRVH�ZKR�FODLP�WKH\�DUH�ZLOOLQJ�WR�SD\�PRUH�
IRU�VXVWDLQDEOH�RIIHULQJV��WKHLU�OHYHO�RI�LQIOXHQFH�IURP�VXVWDLQDELOLW\�
IDFWRUV�LQFUHDVHV����WR����SHUFHQWDJH�SRLQWV�

MARKETERS NEED TO CONNECT MESSAGING WITH 
THE CAUSES THAT MATTER MOST TO CONSUMERS 
AND THAT ALSO ALIGN WITH THEIR BRAND.

$PRQJ�WKH�����RI�JOREDO�UHVSRQGHQWV�ZLOOLQJ�WR�SD\�PRUH��RYHU�����RI�
WKHP�DUH�LQIOXHQFHG�E\�NH\�VXVWDLQDELOLW\�IDFWRUV��VXFK�DV�D�SURGXFW�EHLQJ�
PDGH�IURP�IUHVK��QDWXUDO�DQG�RU�RUJDQLF�LQJUHGLHQWV��������D�FRPSDQ\�
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WKH�WRS�ILYH��)RU�WKLV�JURXS��SHUVRQDO�YDOXHV�DUH�PRUH�LPSRUWDQW�WKDQ�
SHUVRQDO�EHQHILWV��VXFK�DV�FRVW�RU�FRQYHQLHQFH��

ö:KHQ�LW�FRPHV�GRZQ�WR�ILQDQFLDO�FRPPLWPHQW��D�VXVWDLQDEOH�VHQWLPHQW�
VKLIWV�WR�RQH�RI�LQFUHDVHG�VRFLDO�DZDUHQHVV�DQG�UHVSRQVLELOLW\�÷�VDLG�)DUUDM�

GLOBAL 
RESPONDENTS

THOSE 
WILLING TO 
PAY MORE
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TOP SUSTAINABILITY PURCHASING DRIVERS FOR GLOBAL RESPONDENTS VS. 
THOSE WILLING TO PAY MORE

)RU�WKRVH�
ZLOOLQJ�WR�SD\�
H[WUD��WKH�
LPSRUWDQFH�
RI�WKHVH�
IDFWRUV�

LQFUHDVHG�
WKH�PRVW

https://www.nielsen.com/ma/en/insights/news/2015/green-generation-millennials-say-sustainability-is-a-shopping-priority.print.html

Trust in Environmental 
Stewardship

Trust in Social Integrity

Nielsen 2015
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WHAT ARE CONSUMERS LOOKING FOR?

ht
tp
s:
//w
w
w
.n
ie
ls
en
.c
om
/u
s/
en
/in
si
gh
ts
/re
po
rts
/2
01
8/
th
e-
ed
uc
at
io
n-
of
-th
e-
su
st
ai
na
bl
e-
m
in
ds
et
.h
tm
lNielsen 2018



Copyright EarthShift Global, LLC – All Rights Reserved

CO2 < GHGS < ENVIRONMENT < SUSTAINABILITY

(icons: European copper institute)
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LIFE CYCLE PHASES USE RESOURCES & MAKE EMISSIONS

Life Cycle assessment (LCA) A scientific method for analysis of the environmental impacts 
associated with the life cycle of a product.

Raw 
Materials

Material 
Processing

Product 
Manufacturing Use Disposal

Recycle Re-Manufacture Re-Use

Energy and Material Inputs

Emissions and Waste
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LIFE CYCLE ASSESSMENT TIES TO OTHER CONCEPTS

• Sustainability

• Circularity/Circular economy

• Life cycle thinking

• Design for sustainability

• …
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WHAT? WHEN? HOW?
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https://www.latimes.com/politics/la-pol-ca-renewable-energy-law-signed-20180910-story.html

Senate Bill No. 100

CHAPTER 312

An act to amend Sections 399.11, 399.15, and 399.30 of, and to add
Section 454.53 to, the Public Utilities Code, relating to energy.

[Approved by Governor September 10, 2018. Filed with
Secretary of State September 10, 2018.]

legislative counsel
’
s digest

SB 100, De León. California Renewables Portfolio Standard Program:
emissions of greenhouse gases.

(1)  Under existing law, the Public Utilities Commission (PUC) has
regulatory authority over public utilities, including electrical corporations,
while local publicly owned electric utilities, as defined, are under the
direction of their governing boards. The California Renewables Portfolio
Standard Program requires the PUC to establish a renewables portfolio
standard requiring all retail sellers, as defined, to procure a minimum quantity
of electricity products from eligible renewable energy resources, as defined,
so that the total kilowatthours of those products sold to their retail end-use
customers achieve 25% of retail sales by December 31, 2016, 33% by
December 31, 2020, 40% by December 31, 2024, 45% by December 31,
2027, and 50% by December 31, 2030. The program additionally requires
each local publicly owned electric utility, as defined, to procure a minimum
quantity of electricity products from eligible renewable energy resources
to achieve the procurement requirements established by the program. The
Legislature has found and declared that its intent in implementing the
program is to attain, among other targets for sale of eligible renewable
resources, the target of 50% of total retail sales of electricity by December
31, 2030.

This bill would revise the above-described legislative findings and
declarations to state that the goal of the program is to achieve that 50%
renewable resources target by December 31, 2026, and to achieve a 60%
target by December 31, 2030. The bill would require that retail sellers and
local publicly owned electric utilities procure a minimum quantity of
electricity products from eligible renewable energy resources so that the
total kilowatthours of those products sold to their retail end-use customers
achieve 44% of retail sales by December 31, 2024, 52% by December 31,
2027, and 60% by December 31, 2030.

Under existing law, a local publicly owned electric utility is not required
to procure more than a specified minimum quantity of eligible renewable
energy resources under the program if it receives more than 50% of its retail
sales from hydroelectric generation, as specified.

 
 87  

STATE OF CALIFORNIA

AUTHENTICATED 
ELECTRONIC LEGAL MATERIAL

CA SB-100: 100% RENEWABLE/ZERO-C ELECTRICITY 
BY 12/31/2045 

https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_i
d=201720180SB100

https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201720180SB100
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CA JOINED HAWAII AS THE ONLY STATES WITH 100% 
RENEWABLES COMMITMENTS.

198M BTU/year 199M BTU/year

2016 Data from US EIA

92 Trillion BTU/year 1622 Trillion BTU/year 
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SB-100’S IMPORTANT SUBTLETY…
correction against a local publicly owned electric utility for failure to comply
with this article, and for referral of violations to the State Air Resources
Board for penalties pursuant to subdivision (o).

(o)  (1)  Upon a determination by the Energy Commission that a local
publicly owned electric utility has failed to comply with this article, the
Energy Commission shall refer the failure to comply with this article to the
State Air Resources Board, which may impose penalties to enforce this
article consistent with Part 6 (commencing with Section 38580) of Division
25.5 of the Health and Safety Code. Any penalties imposed shall be
comparable to those adopted by the commission for noncompliance by retail
sellers.

(2)  Any penalties collected by the State Air Resources Board pursuant
to this article shall be deposited in the Air Pollution Control Fund and, upon
appropriation by the Legislature, shall be expended for reducing emissions
of air pollution or greenhouse gases within the same geographic area as the
local publicly owned electric utility.

SEC. 5. Section 454.53 is added to the Public Utilities Code, to read:
454.53. (a)  It is the policy of the state that eligible renewable energy

resources and zero-carbon resources supply 100 percent of all retail sales
of electricity to California end-use customers and 100 percent of electricity
procured to serve all state agencies by December 31, 2045. The achievement
of this policy for California shall not increase carbon emissions elsewhere
in the western grid and shall not allow resource shuffling. The commission
and Energy Commission, in consultation with the State Air Resources Board,
shall take steps to ensure that a transition to a zero-carbon electric system
for the State of California does not cause or contribute to greenhouse gas
emissions increases elsewhere in the western grid, and is undertaken in a
manner consistent with clause 3 of Section 8 of Article I of the United States
Constitution. The commission, the Energy Commission, the State Air
Resources Board, and all other state agencies shall incorporate this policy
into all relevant planning.

(b)  The commission, Energy Commission, state board, and all other state
agencies shall ensure that actions taken in furtherance of subdivision (a) do
all of the following:

(1)  Maintain and protect the safety, reliable operation, and balancing of
the electric system.

(2)  Prevent unreasonable impacts to electricity, gas, and water customer
rates and bills resulting from implementation of this section, taking into full
consideration the economic and environmental costs and benefits of
renewable energy and zero-carbon resources.

(3)  To the extent feasible and authorized under law, lead to the adoption
of policies and taking of actions in other sectors to obtain greenhouse gas
emission reductions that ensure equity between other sectors and the
electricity sector.

(4)  Not affect in any manner the rules and requirements for the oversight
of, and enforcement against, retail sellers and local publicly owned utilities
pursuant to the California Renewables Portfolio Standard Program (Article

87

— 12 —Ch. 312
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SB-100’S IMPORTANT SUBTLETY…
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SB-100’S IMPORTANT SUBTLETY…
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of air pollution or greenhouse gases within the same geographic area as the
local publicly owned electric utility.

SEC. 5. Section 454.53 is added to the Public Utilities Code, to read:
454.53. (a)  It is the policy of the state that eligible renewable energy

resources and zero-carbon resources supply 100 percent of all retail sales
of electricity to California end-use customers and 100 percent of electricity
procured to serve all state agencies by December 31, 2045. The achievement
of this policy for California shall not increase carbon emissions elsewhere
in the western grid and shall not allow resource shuffling. The commission
and Energy Commission, in consultation with the State Air Resources Board,
shall take steps to ensure that a transition to a zero-carbon electric system
for the State of California does not cause or contribute to greenhouse gas
emissions increases elsewhere in the western grid, and is undertaken in a
manner consistent with clause 3 of Section 8 of Article I of the United States
Constitution. The commission, the Energy Commission, the State Air
Resources Board, and all other state agencies shall incorporate this policy
into all relevant planning.

(b)  The commission, Energy Commission, state board, and all other state
agencies shall ensure that actions taken in furtherance of subdivision (a) do
all of the following:

(1)  Maintain and protect the safety, reliable operation, and balancing of
the electric system.

(2)  Prevent unreasonable impacts to electricity, gas, and water customer
rates and bills resulting from implementation of this section, taking into full
consideration the economic and environmental costs and benefits of
renewable energy and zero-carbon resources.

(3)  To the extent feasible and authorized under law, lead to the adoption
of policies and taking of actions in other sectors to obtain greenhouse gas
emission reductions that ensure equity between other sectors and the
electricity sector.

(4)  Not affect in any manner the rules and requirements for the oversight
of, and enforcement against, retail sellers and local publicly owned utilities
pursuant to the California Renewables Portfolio Standard Program (Article
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CA B-55-18: WAIT, WHAT?

https://www.gov.ca.gov/wp-content/uploads/2018/09/9.10.18-
Executive-Order.pdf

https://www.gov.ca.gov/wp-content/uploads/2018/09/9.10.18-Executive-Order.pdf
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Ecosystem management and land conservation can
substantially contribute to California’s climate
mitigation goals
D. Richard Camerona,1, David C. Marvina,b, Jonathan M. Remucalc, and Michelle C. Passeroa

aThe Nature Conservancy, San Francisco, CA 94105; bDepartment of Global Ecology, Carnegie Institution for Science, Stanford, CA 94305; and cJonathan
Remucal Consulting, Madison, WI 53705

Edited by Pamela A. Matson, Stanford University, Stanford, CA, and approved October 5, 2017 (received for review May 10, 2017)

Modeling efforts focused on future greenhouse gas (GHG) emissions
from energy and other sectors in California have shown varying
capacities to meet the emissions reduction targets established by the
state. These efforts have not included potential reductions from
changes in ecosystem management, restoration, and conservation.
We examine the scale of contributions from selected activities in
natural and agricultural lands and assess the degree to which these
actions could help the state achieve its 2030 and 2050 climate
mitigation goals under alternative implementation scenarios. By
2030, an Ambitious implementation scenario could contribute as
much as 147MMTCO2e or 17.4% of the cumulative reductions needed
to meet the state’s 2030 goal, greater than the individual projected
contributions of four other economic sectors, including those from the
industrial and agricultural sectors. On an annual basis, the Ambitious
scenario could result in reductions as high as 17.9 MMTCO2e·y−1 or
13.4% of the state’s 2030 reduction goal. Most reductions come from
changes in forest management (61% of 2050 projected cumulative
reductions under the Ambitious scenario), followed by reforestation
(14%), avoided conversion (11%), compost amendments to grass-
lands (9%), and wetland and grassland restoration (5%). Implemen-
tation of a range of land-based emissions reduction activities can
materially contribute to one of the most ambitious mitigation targets
globally. This study provides a flexible, dynamic framework for esti-
mating the reductions achievable through land conservation, ecolog-
ical restoration, and changes in management regimes.

land use change | avoided conversion | carbon sequestration |
natural lands | agriculture

Over the past two decades, climate science and policy have
increasingly recognized the role that forests and other ter-

restrial ecosystems could play in climate change mitigation. About
30% of global anthropogenic carbon dioxide emissions are
absorbed through carbon sequestration from plant growth and
associated ecological processes (1). However, clearing and deg-
radation of ecosystems, particularly forests, represents an emis-
sions source roughly equivalent to 9% of total emissions, or about
half of the carbon dioxide released globally from the combustion
of natural gas (1). Land conservation and changes in ecosystem
management can reduce emissions that might otherwise occur
from conversion to more intensive uses, land degradation, or
natural disturbance, such as fire. In many cases, they can also
promote increased sequestration (2, 3). Such interventions may
enhance the resilience and adaptive capacity of species and eco-
systems and serve to maintain the provision of ecosystem services
in the face of accelerating environmental change (4–6).
Globally, many government jurisdictions have committed to

reducing emissions [including the sequestration of more green-
house gases (GHGs)] across natural and agricultural lands as part
of their climate change targets under the Paris Agreement. As of
2016, 83% of Intended Nationally Determined Contributions
submitted to the United Nations Framework Convention on Cli-
mate Change reference land use, land use change, and forestry as
key parts of their mitigation contributions (7). However, there is

little consistent analysis of the mitigation potential across multiple
land-based activities to help governments prioritize investments to
reduce net emissions [though see Griscom et al. (8)], particularly
at a subnational level where activities and funding can be more
specifically directed and aligned.
Subnational jurisdiction commitments have become more

common over the last decade as efforts to achieve binding mul-
tinational GHG goals languished. California is one such sub-
national jurisdiction that has been a leader in climate change
policy through its early adoption of ambitious GHG reduction
goals, as defined in the Global Warming Solutions Act of 2006,
commonly known as Assembly Bill (AB) 32. More recently, Cal-
ifornia has adopted more aggressive GHG reduction goals for
2030 and maintains commitments to reduce emissions even fur-
ther by 2050. Policies and investments to reduce emissions in the
energy and transportation sectors have the state on track to meet
its 2020 goal (emissions equal to the 1990 level), but earlier studies
have shown that additional reductions are needed beyond existing
policies to meet the 2030 and 2050 targets (9, 10). California has
recognized the need to reduce emissions through the management
and conservation of its “natural and working lands” (i.e., open
space, wetlands, urban forests, agricultural lands, and forest lands)
(11). To effectively include this sector to help meet the state’s
long-term climate goals, an assessment of the GHG reduction
potential of the state’s natural and agricultural lands is needed.

Significance

Combatting climate change will require using all available tools,
especially those that contribute to other societal and economic
goals, such as natural resource protection and energy security.
Conserving and managing natural and agricultural lands to re-
tain and absorb greenhouse gasses (GHGs) are tools that have
not been widely integrated into climate policy. Our analysis
provides a quantification of potential climate benefits from
multiple land-based activities for a jurisdiction with an emissions
reduction target (up to 13.3% of the cumulative reductions
needed to meet the 2050 target, or nearly three-fourths of a
billionmetric tons of GHGs). This approach provides a model that
other jurisdictions can use to evaluate emissions reductions that
might be achieved from conserving and restoring natural lands.
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JUST HOW BIG A CHALLENGE IS THAT?
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WHEN?
One analogy: a rough timeline for Low Carbon Fuel Standard

S-03-05 – 6.1.2005
Establishes GHG reduction targets

S-01-07 – 1.18.2007
Establishes the LCFS - at least 10 
percent in the carbon intensity 
of California's transportation 
fuels by 2020

AB32 – 2010
California Global Warming 
Solutions Act passes

2009
CA ARB approves 
LCFS

2010
CA ARB begins implementation 
of  LCFS with Carbon Intensity 
targets

12.2011
CA ARB approves 
amendments to  LCFS

1.1.2013
LCFS implemented

9.2015
CA ARB re-adopts 

LCFS after challenges

1.2016
Changes in LCFS 

go into effect

It’s extremely difficult to project when this roll out.
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A VALUE CHAIN VIEW: SCOPE EMISSIONS
https://ghgprotocol.org/

https://ghgprotocol.org/
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A VALUE CHAIN VIEW: SCOPE EMISSIONS

https://ghgprotocol.org/about-us

https://ghgprotocol.org/

https://ghgprotocol.org/
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LIFE CYCLE ASSESSMENT IS PART OF A TOOLKIT USED TO 
EVALUATE SUSTAINABILITY PERFORMANCE

Social Risk 
Assessment

Environmental 
Risk 

Assessment

LCA

Ecosystem 
service 

valuation

Other
approaches

S-ROI, O-LCA
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A GLANCING EXAMPLE – GHG IMPACTS OF OLIVE OIL 
PRODUCTION IN GREECE

3. Results and discussion

In the framework of the present work, energy and water con-
sumption, the potential contributions to global warming, acidifi-
cation, eutrophication and photo-oxidant formation were studied
for the case of the olive oil production. The analysis herein pre-
sented is based on the Eco-indicator 99 methodology (Goedkoop
and Spriensma, 2001). The results are presented at subsystem
level in the material to follow. The emissions of the system have
been grouped into impacts (characterization step), based on the
data presented in Table 5. The distributions of energy and water
consumption into the subsystems are depicted in Fig. 3. Production
of olive oil and cultivation of olive trees are themain contributors in
respect to water consumption. Water consumption for all other
subsystems is negligible. As regards energy consumption, the
cultivation of olive trees, manufacturing of olive oil and bottles'

production and transportation are the most responsible contribu-
tors, followed by packaging and fertilizers' production and
transportation.

The potential contributions to global warming per subsystem
are presented in Fig. 4. It is clear that the cultivation of olives is the
greatest contributor to global warming in olive oil production
(40.37%). Bottles' production and transportation and production of
olive oil follow, as they account for the 22.41% and 21.35%,
respectively. It should be highlighted that the three aforemen-
tioned subsystems are responsible for nearly 85% of the overall
global warming potential.

Figs. 5e7 graphically present the characterized results as
regards acidification, eutrophication and photochemical oxidation,
respectively. Cultivation of olives is the biggest contributor of all
subsystems in terms of acidification (followed by olive oil produc-
tion and fertilizers' production, transportation and use) and

Fig. 3. Distribution of energy and water consumption in the olive oil production system.

Fig. 4. Carbon intensity expressed as gCO2-eq per subsystem.

P. Tsarouhas et al. / Journal of Cleaner Production 93 (2015) 75e8380

Fig	3.	Distribution	of	energy	and	water	consumption	in	the	olive	oil	production	system.

P.	Tsarouhas et	al./Journal	of	Cleaner	Production	93	(2015)	75-83

https://www.dropbox.com/s/87mwq2mzosm7f52/Tsarouhas_etal_2015_Life%20Cycle%20Assessment
%20of%20olive%20oil%20production%20in%20Greece_J%20Clean%20Prod%2023-75.pdf?dl=0 

https://www.dropbox.com/s/87mwq2mzosm7f52/Tsarouhas_etal_2015_Life%20Cycle%20Assessment%20of%20olive%20oil%20production%20in%20Greece_J%20Clean%20Prod%2023-75.pdf?dl=0
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WHAT ARE THE CHALLENGES THAT THIS BRINGS?
Data, compliance, reporting, verification...

Data has to be aggregated along the supply chain. 

• Who is going to do that? How?
– Is every end-point going to ping their vendor(s) 

who will then ping theirs who will then ping 
theirs, who will…? 

– Who will verify?  
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COMPANIES’ MOST IMPORTANT SUSTAINABILITY AND 
COMPLIANCE CHALLENGES IN 2018

https://www.ipoint-systems.com/blog/sustainability-and-compliance-trends-2018/
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WHAT DOES THIS MEAN FOR COMPLIANCE?

• Hard to say – it’s early days still. 
• Certainly, there will be an accounting for GHG emissions that must be 

filed.
• What will be included? How much of the value chain?
• How will it assessed?
• What other metrics are required, other mechanisms unclear?
• Who will be obligated, at what level? 
• What about other externalities?
• What will the regulatory & compliance burden look like?
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PAUL POLMAN ON SUSTAINABILITY-DRIVEN INNOVATION

CEO of Unilever, past chair of the World Business Council on Sustainable Development and 
board member of the UN Global Contract and the Consumer Goods Forum

“Looking at the world through a sustainability 
lens not only helps us 'future proof' our supply 
chain, it also fuels innovation and drives brand 
growth.”
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Thank you for your time.

Caroline Taylor, PhD
Director of R&D

caroline@earthshiftglobal.com ; +1 (510) 679-6622

37 Route 236, Suite 112, Kittery, ME 03904 USA • Phone +1 (207) 608-6228 • www.earthshiftglobal.com
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