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E X E C U T I V E 
S U M M A R Y
The San Joaquin Valley plays a critical role in shaping Cali-
fornia’s climate policy and is worthy of study due to its 
function as a bellwether of the state’s transition to a low-
carbon economy. Reducing emissions is vitally important 
for the San Joaquin Valley. The Valley’s topography traps 
pollution, and air quality and the resulting health condi-
tions are far worse in the Valley than in other region of 
the state. The region also faces more socioeconomic chal-
lenges than the state as a whole. Thus the Valley is vul-
nerable to both climate change and to climate policy. If 
policymakers can make climate policy work for the Valley, 
it will work for the state and demonstrate that these poli-
cies and programs can work for vulnerable communities 
around the world.
In the California Legislature, some San Joaquin Valley 
(“Valley”) representatives have raised concerns about 
the impact the state’s climate policy and programs could 
have on jobs.1 But claims and counter-claims about the 
economic impact of climate policies have been wielded 
in an informational vacuum. To date, no comprehensive 
independent or academic study has sought to calculate 
and analyze current and future economic impacts of state 
climate policies within the San Joaquin Valley, comprised 
of the eight counties of Fresno, Madera, Merced, Kern, 
Kings, San Joaquin, Stanislaus, and Tulare. Together, these 
counties represent 11 percent of the state’s population.
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With this report, the UC berkeley Donald Vial 

Center on the Green economy (DVC) and the Cen-

ter for law, energy and the environment (Clee) at 

UC berkeley school of law, with support from next 

10, offer a quantitative assessment of the economic 

impacts of three of California’s major climate pro-

grams and policies in the Valley: cap and trade, the 

renewables portfolio standard, and investor-owned 

utility (IoU) energy efficiency programs. We also offer 

policy recommendations based on the findings. 

Results for each of the three programs and policies 

investigated are summarized in brief below. as the 

costs and benefits for each program were calculated 

differently, results cannot be equally compared across 

all programs. However, analysis from this report sug-

gests that total net economic benefits thus far for 

the three programs investigated is more than $13.4 

billion. In short, the findings indicate that despite the 

heightened fears of job loss, California’s major cli-

mate policies have been a net economic boon to the 

san Joaquin Valley. strengthening those policies, not 

backtracking on them, is likely to continue that suc-

cess and accentuate the positive effect in the region. 

after accounting for the costs and benefits, the net 

impacts are bulleted below:

Cap and Trade 

net economic impacts from the cap-and-trade pro-

gram through December 2016 include $200 million in 

total economic impact, including $4.7 million in state 

and local tax revenue. These programs have created 

1,612 total jobs in the Valley, including 709 direct jobs. 

When one includes expected benefits based on 

funds for projects approved but not yet spent (with 

funds to be disbursed on a yet-to-be-determined 

date), this figure balloons to nearly $1.5 billion when 

accounting for total impact on the economy. These 

projects will  create 10,500 total jobs, including 3,000 

direct jobs. 

RPS

The state’s Renewables Portfolio standard has had a 

substantial economic impact on the Valley and is a key 

source of job creation. Construction on RPs-related 

projects resulted in a total economic impact of $11.6 

billion in the Valley. between 2002-15, the RPs created 

88,000 total jobs, including 31,000 direct jobs.

Energy Efficiency  

energy efficiency projects in the Valley have had a 

net economic benefit of $1.18 billion. energy ef-

ficiency is also a significant job creator, particularly 

in the construction sector, and was responsible for 

creating a total of 17,400 jobs in the Valley between 

2006 – 2015, including 6,700 direct jobs. benefits 

from efficiency programs include lower electricity 

costs, consumer savings from reduced energy use, 

jobs created to implement energy upgrades and jobs 

flowing from the boost in local economies that results 

from lower utility bills.
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Economic Impacts 
This analysis presents costs and benefits to the Valley 

economy, including job gain and loss, of three pro-

grams: Cap and trade, the Renewables Portfolio stan-

dard and energy efficiency programs overseen by the 

California Public Utilities Commission (CPUC). The 

methods used to evaluate the economic impacts of 

three significant climate policies and programs varied 

due to the data and modeling tools readily available 

for an initial analysis. as a result, the impacts, and the 

employment impacts in particular, are reported by 

program rather than in aggregate. because of this, we 

have not summed these impacts and caution against 

doing so. However, the economic data and methods 

used can provide the foundation for more robust 

regional analyses of California’s climate programs in 

the future.

CAP AND TRADE
one of the key climate policies initiated under ab 

32 is the state’s cap-and-trade program, which is a 

market-based program to reduce greenhouse gas 

(GHG) emissions from designated entities. 

To determine the net economic impacts of cap 

and trade in the Valley, we first estimated the direct 

impacts – the costs of compliance and investments 

of revenue raised from auctioning the allowances, 

and then used IMPlan to model the macroeconomic 

effects. The negative direct impact is due to the 

aggregate regional compliance cost, comprised of 

on-site reductions plus cost of acquiring allowances 

or offsets, net of free allocations. The positive direct 

impact is based on spending and projected spending 

in the Valley of allowance auction proceeds. 

Table 1 shows the estimated compliance obligation 

for the san Joaquin Valley. Cost estimates are based 

on the estimated compliance obligation for the Val-

ley (emissions minus free allowances). full details on 

compliance cost methodology can be found in the 

Methodology section for cap and trade.  

The total estimated positive impact on economic 

activity from all expected and disbursed expected 

and disbursed Greenhouse Gas Reduction funds 

(GGRf) is $668 million, with a total impact on em-

ployment (including direct, indirect and induced jobs) 

of 6,190 jobs.

Table 2 summarizes the net economic impacts of 

cap and trade in the Valley. The results are unam-

biguously positive but remain a small fraction of the 

region’s increasingly dynamic, diverse economy. We 

estimate that benefits (net of costs) represent 0.04 

percent of total employment and regional domestic 

product of over $150 billion. also notable is that 
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TABLE 1  Summary of Emissions, Free Allowances, and Cost of Cap-and-trade Compliance
               (2013-15), San Joaquin Valley and Total

TABLE 2  Summary of Costs and Benefits of Cap-and-trade Implementation in the Period 2013-15
               in the San Joaquin Valley

Source: Authors’ analysis using ARB auction, emissions, and allowance allocation data

Source: Authors’ IMPLAN analysis. Results reported in 2016 dollars.

*Value estimated

* Excludes property tax revenue 

**Expected includes both the already disbursed

MMTCO2e Capped 
Emissions*

Allocation of 
Free Allowances

Estimated 
Compliance 
Obligation 

Estimated 
Compliance 
Cost (Dollars)

Total 632.5 504.0 128.5 $4,990 million

San Joaquin Valley 130.7 42.7* 90.9 $628 million

Category Direct Effects 
($ and jobs)

Total Impact on 
Economic Activity

Total Impact on 
Employment

Impact on State 
& Local Tax 
Revenue*

Cost of Compliance 
(2013-15)  

($200 million)
(151 jobs)

($265 million) (428 jobs) ($9.6 million)

Implemented GGRF 
Revenue (2013-15)

$319 million 
860 jobs

$467 million 2040 jobs $14.3 million

Expected GGRF 
Revenue 
(2013-15)**

$1203 million 
3190–3800 jobs

$1750 million 7840 jobs $54.9 million

Net Impact (to-date) $119 million
709 jobs

$202 million 1612 jobs $4.7 million

Expected Net 
Impact**

$1003 million
3039- 3649 jobs

$1485 million 7412 jobs $45.3 million
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even though only a small fraction of GGRf funds 

have been disbursed at time of writing, the net 

impact on jobs, total economic activity, and state 

and local tax revenue was positive (1612 jobs, $202 

million, and $4.7 million, respectively). Generally, 

the industries receiving GGRf funds are more labor-

intensive than the industries needing to comply with 

the emissions cap. furthermore, despite the modeled 

negative impact indicating the contraction of 428 

jobs in emission intensive industries due to cap-and-

trade compliance, there has been no evidence of ac-

tual job loss in the region. In fact, total employment, 

personal income, and household incomes rose over 

the first three years of cap-and-trade implementation.

The program has had a positive stimulus effect 

due to the investment in the region of revenues from 

the auction allowances, which are collected into the 

Greenhouse Gas Reduction fund (GGRf). In the san 

Joaquin Valley, GGRf revenues are now being spent 

on the planning and construction of the initial por-

tion of the state’s high-speed rail system, as well as 

a variety of other programs that reduce GHG emis-

sions. because a portion of the GGRf is required to 

benefit or be spent in disadvantaged communities, as 

defined by sb 535, and many of these communities 

are located in the san Joaquin Valley, the region is 

poised to receive a higher share of expenditures than 

its share of the state’s capped emissions. 

should California decide to extend the cap-and-

trade program beyond 2020, as the California air 

Resources board has proposed, and assuming that 

the state will legally be able to continue auctioning 

allowances, a number of factors will determine the fu-

ture costs and benefits of the program to the Valley. 

Compliance costs will be less expensive if covered 

entities can reduce emissions more cheaply than the 

cost of procuring allowances. The benefits to the 

Valley will be determined by the number and price of 

allowances sold in the state auction, the percentage 

of GGRf funds spent in the Valley, allocation to utility 

customers, and the activities funded by the GGRf. 

other more difficult to quantify benefits include 

improved public health and lower health care costs 

as well as the expansion of low carbon substitutes for 

carbon intensive industries.  

RENEWABLES PORTFOLIO 
STANDARD 
another key climate policy shaping California’s transi-

tion to a low-carbon economy is the Renewables 

Portfolio standard (RPs). Initiated in 2002 and later 

strengthened twice, it requires all retail electricity 

sellers to procure 33 percent of their electricity from 

eligible renewable energy resources by 2020 and 50 

percent by 2030. 

as of December 2015, the Valley was the site of al-

most 31 percent of the RPs-qualifying energy capac-

ity statewide, showing a concentration much greater 

than its share of the state’s electricity consumption 

(15 percent).  In total, by the end of 2015, 4547 

Megawatts (MW) of renewable energy generation was 

constructed in the Valley (see figure 1).

Using the Jobs and economic Development Impact 

(JeDI) models developed by the national Renewable 

energy laboratory (nRel), we estimate that construc-

tion of those projects from 2002-15 created about 

88,000 direct and indirect jobs,2 of which 80,000 

were created since 2012. Within this figure, 31,000 

of these were “direct jobs” including jobs associated 

with on-site development. This construction resulted 

in $11.6 billion in total economic output in the Valley.

Jobs in the construction of utility-scale renewable 

power plants throughout California have generally 

been local, career-track jobs because almost all proj-

ects have been built under project labor agreements 

(Plas). Plas ensure that workers are paid a living wage 

and benefits and require that many of the workers 

are trained through the state-certified apprenticeship 

system, which provides broad occupational training 
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and a path into a middle class skilled trade career. as 

it is designed, California’s RPS has yielded significant 

beneficial economic impacts to the San Joaquin Valley 

and other economically depressed regions of the state. 

The future economic impacts of California’s renew-

able energy policies in the Valley will be determined, 

in part, by the amount of renewables built in the 

region to meet statewide demand. This amount is, in 

turn, influenced by resource cost, generation profile, 

and the state’s decisions on how much to expand 

its grid market outside of California. Grid expansion 

could allow for more out-of-state renewables to meet 

in-state demand.

as California policymakers consider the modifica-

tion of state rules to allow for the buying and selling 

electricity more freely across state lines in the West-

ern region, it is important to consider the potential 

costs and benefits for California and the san Joa-

quin Valley. a recent California Independent system 

operator (CaIso) study indicated that the results of 

a multi-state grid could be largely positive for the 

san Joaquin Valley as long as the current renewable 

procurement rules (i.e. category system) stay intact.3

overall, given the region’s prime location for solar 

exposure (‘insolation’) and wind resources (particularly 

in eastern Kern County), the low transmission costs 

from the region, the state’s ambitious renewable goals 

and the likely increasing need for electricity for the 

transportation sector, the Valley is likely better posi-

tioned than any other part of the state to benefit eco-

nomically from renewable deployment through 2030. 

The RPS-related jobs and economic benefits to-date 

are likely to continue to increase as the state deploys 

more renewable energy through 2030.

FIGURE 1  Renewable construction in the 8-county San Joaquin Valley region, 2002-15
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TABLE 3  Economic Impacts of the Renewables Portfolio Standard on the San Joaquin Valley,  
               2002-2015

Source: Authors’ analysis using JEDI with power plant data from the California Energy Commission

Renewable 
technology

Capacity in 
Megawatts (MW)

Direct jobs 
(construction phase)

Total economic output 
(construction phase)

Total jobs 
(construction phase)

Solar 1926 28,880 $9,708 million 76,330*

Wind 2471 1,600 $1,726 million 10,400*

Other 151 600 $166 million 1110*

TOTAL 4547 31,000 $11,600 million 87,800*

ENERGY EFFICIENCY (EE)
Energy efficiency (EE) is the highest priority energy resource in the state’s energy 
planning system and is key to minimizing the costs of transitioning to a cleaner 
energy system. The Valley has one of the hottest climates in the state, and per 
household energy use is slightly higher than the state average (Figure 2). As a 
result, energy efficiency has special significance for this region. Ratepayer-funded 
programs, administered by the investor-owned utilities, are the largest consoli-
dated source of funding for incentives and assistance for energy efficiency invest-
ments in California and represent the basis for the analysis in this report.4 These 
programs help residential, commercial, and industrial and agricultural customers by 
reducing the cost of energy-efficient technologies and related energy services.

Based on county-specific CPUC data from 2010-15 program years, Valley custom-
ers received a total of $257 million in rebates and other incentives including direct 
install services. Additional calculated spending associated with administering, mar-
keting, and implementation, combined with customer investments, brought the total 
investment in energy efficiency in the Valley (through IOU programs) to $846 million.

Energy efficiency investments have a high positive rate of return. Customers save 
money year after year, and energy efficiency helps keep rates low for everyone 
by reducing the need for costly new energy generation infrastructure. The CPUC 
evaluates the cost-effectiveness of the IOU energy efficiency programs in order 
to ensure they return more benefits to ratepayers than they cost. Since 2010, the 
Valley has had the highest cost effectiveness in the state, with benefits from EE 
projects totaling $1.183 billion. After subtracting total ratepayer and consumer 
costs, these programs provide a net benefit of $248 million.
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In addition to the benefits of avoided future costs, 

energy efficiency investments in the Valley create work 

in the construction sector. This impact is important 

because construction jobs have higher economic 

and employment multipliers than retail and service 

jobs: a job created in construction will stimulate more 

economic activity in the region. based on publicly 

available data at California’s energy agencies, a wide 

review of literature on energy efficiency job impacts, 

and research from the lawrence berkeley national 

laboratory, we estimate that between 2006-15, IoU 

energy efficiency programs created 6,700 direct job 

and 10,700 indirect and induced jobs, for a total of 

17,400 jobs.

While California’s IoU energy efficiency programs 

represent only a fraction of the state’s commitment to 

efficiency, they account for the largest consolidated 

source of funding for energy efficiency in the state. 

If the amount of expenditures were to stay constant 

or increase with a corresponding increase in energy 

efficiency investment in the Valley, the Valley and the 

state would see even greater benefits. 

FIGURE 2  Per Household energy consumption in the
                  San Joaquin Valley compared to California, 2006-2015
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The benefits include lower electricity costs due to the 

avoidance of additional energy generating infrastruc-

ture, consumer savings from reduced energy use, the 

number and quality of jobs created to implement energy 

upgrades, and the jobs created in the local economy 

due to increased discretionary spending as a result of 

lower utility bills. 

If the rate of annual energy savings from efficiency 

projects in the Valley were to remain constant through 

2030, we project that Valley efficiency investments would 

likely create continued job and economic benefits. 

Doubling the rate of energy efficiency savings by 2030, 

as sb 350 (de leon, 2015) requires, would increase these 

benefits for the Valley, particularly if more funding for 

efficiency is directed to the Valley. Based on past cost 

effectiveness of energy efficiency programs in the Valley, 

the region presents considerable opportunities for high 

impact ee investments.
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TABLE 4  Estimated Costs and Benefits of IOU Energy Efficiency Programs,
               San Joaquin Valley, 2010-15

* Source: Calfornia Energy Commission, California Energy 

Consumption Database (by IOU by County, 2008 - 2015). 

MMTherms have been converted to GWh using conversion 

ratio 29.3001 GWh: 1MMTherm 

** Estimated based on region’s share of IOU energy 

(combined electricity and gas) consumption 

*** Total incentive paid including rebates, direct install 

labor costs, direct install materials, and incentives to others.

Region Sum of TOTAL 
IOU energy 
consumption 
(GWh)*

Share of  
IOU Energy 
Consumption 
(combined gas 
and electric)

Estimated 
Funding 
Collected 
from 
Ratepayers 
($ million)*

Total 
Customer 
Costs*^ 
($million)

Total Costs 
(Ratepayer 
+ Customer) 
($million)

Share 
of Total 
Costs

SAN JOAQUIN 
VALLEY

 430,416 14.3%  $646  $288  $934 13.5%

TOTAL 
STATEWIDE

 1,177 100.0%  $4,516  $2,486  $6,936

Region Sum of Total 
Incentives** 
($million

Share 
of IOU 
Incentives

Total IOU 
Expenditures 
(Incentives 
+ Program 
Costs) 
($million)

Total 
Customer 
Investment 
($million)

Total IOU + 
Customer 
Investment 
($million)

Share of 
Total 
Investment

SAN JOAQUIN 
VALLEY

 $257 12.0%   $558   $288   $846 13.0%

(NO 
GEOGRAPHIC 
DATA)

 $67  3.1% 432  $66  $498 7.7%

TOTAL 
STATEWIDE

 $2,149  $2,367  $4,516  $2,420  $6,504 

****  Program-level costs are allocated based on the 

avoided costs (i.e. the ElecBen + GasBen). This includes 

Market&Outreach, Implementation, Administrative, 

Overhead, and  EM&V.

* * * * *  Total ratepayer funds incurred to run the program. 

Total expenditure = Weighted Program Costs + Incentives. 

This is different from (higher than) the reported Program 

Administrator Cost (PAC).
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Policy Recommendations

TABLE 5  Energy Savings and Gross Employment Gains of the IOU Energy Efficiency Programs on 
               the San Joaquin Valley, 2006-2015

Sector Net GWh Direct jobs Indirect + induced jobs Total jobs

Residential 207 940 810 1,750

Commercial 750 2,890 4,420 7,310

Industrial/Ag 734 2,830 5,500 8,330

TOTAL 1,691 6,650 10,740 17,390

*may not sum exactly due to rounding

Climate program design and implementation has had 

positive impacts overall in the san Joaquin Valley, but 

there is also room for improvement. To maintain and 

improve the positive impacts, state leaders should 

consider the following priority law and policy changes 

to ensure the state’s climate programs continue to 

benefit the Valley: 

•	Remove uncertainty for the cap-and-trade pro-

gram, particularly the allowance auction mecha-

nism, beyond 2020.  The program is having net 

positive economic effects on the Valley, despite a 

thread in the public discourse to the contrary.  

•	Disburse auction proceeds in a timely and predict-

able manner and ensure that the Valley receives an 

appropriate level of statewide spending based on 

its economic and environmental needs.

•	Ensure that cap-and-trade auction proceeds are 

spent on Valley programs that create jobs, further 

greenhouse	gas	reduction	benefits,	and	reduce	co-

pollutants, particularly in disadvantaged communi-

ties, per SB 535 (de Leon) and AB 1550 (Gomez) 

governing auction revenue spending.  

•	Improve	the	economic	and	job	benefits	of	renew-

able	energy	and	energy	efficiency	projects	through	

labor agreements that promote local and career-

track jobs.

•	Expand	energy	efficiency	incentives	for	the	Val-

ley where per capita energy use is higher than the 

state average, cost effectiveness is the highest in 

the state, and unemployment is far above the state 

average. This will help ensure greater cost-effec-

tiveness of the portfolio as a whole, improve the 

building and housing stock in the Valley, reduce 

energy costs for residents, businesses, and indus-

try, create jobs, and increase economic activity in 

the region. GGRF funding should be used, in addi-

tion to ratepayer funds.

•	Develop robust transition programs for work-

ers and communities affected by the decline of 

the Valley’s greenhouse gas-emitting industries, 

including re-training and job placement programs, 

income supports, bridges to retirement, and re-

gional	economic	development	and	diversification	

initiatives.
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California has other critical climate programs in addi-

tion to the ones studied here, such as the low carbon 

fuel standard, zero-emissions vehicle incentives, 

net-metering, and the draft plan to reduce short-lived 

climate pollutants plan. future studies should analyze 

the combined impacts of these programs in addition 

to the ones studied here. Ultimately, given the signifi-

cant economic needs and environmental challenges 

in the san Joaquin Valley, policy leaders who wish to 

continue the positive momentum in the Valley should 

stay the course on existing policies and strengthen 

them as needed. 
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