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Executive Summary
Since the Great Recession, there has been significant growth in the number of utility-scale renewable
energy projects in California, particularly in Imperial County. Understanding how these projects affect
the regional economy can help policy makers develop more effective economic strategies and industry
outreach programs. Using a combination of industry interviews and public data, the National University
System Institute for Policy Research (NUSIPR) found:








Major policy changes have facilitated industry investment. Federal grant funding, renewable
energy generation state mandates and SDG&E’s Sunrise Powerlink have all played an important
role in kick-starting renewable energy project construction.
Renewable energy projects are creating demand for some higher-wage jobs. The construction,
operations and maintenance jobs created by projects pay higher than the region’s median
hourly wage.
Projected job impacts from renewable projects need further verification. Econometric
modeling projected that 2015 projects had the capacity of hiring 1,963 workers; however more
research is required in order to verify these figures.
Most industry jobs are temporary, not permanent. Still, the high-level of continuous
construction activity in Imperial County has sustained demand for thousands of jobs. With
stricter renewable state mandates, this trend is likely to continue through the end of the
decade.

Part 1: The Push for Renewable Energy in Imperial County
Regional economic planners highlight Imperial County’s abundant sunshine, low-priced available land,
and geothermal activity as favorable for industry investment. A 2008 report estimated Imperial County
had an estimated 42.2 gigawatts of renewal energy potential, including 2.4 gigawatts of geothermal,
28.9 gigawatts for solar, and 10.7 for wind.1 As industry interest has grown in the last few years, the
Imperial County Planning Department had approved at least twenty-two large scale renewable energy
projects, spread across more than 19,600 acres. Combined these projects have a generation capacity of
2.64 gigawatts.2 Half of these projects were operational as of February 2015.
Three major policies have facilitated industry investment and economic development in Imperial
County.

Renewable Portfolio Standards
One of the major reasons cited for renewable energy investment is the Renewable Portfolio Standards
Program (RPS). Established in 2002 by Senate Bill 1078, the California Renewables Portfolio Standard
Program requires electricity retail sellers (utilities, community choice aggregators, electric service
providers) to acquire a minimum percentage of generated electricity from renewable energy sources.
Under a bill signed by Governor Brown in 2015, this threshold was expanded from 33% by 2020 to 50%
by 2030. As of November 2015, RPS programs were adopted in twenty-nine states and the District of
Columbia.
At least a dozen major renewable energy projects built under RPS agreements in Imperial County that
have been approved by the California Public Utilities Commission as of December 2015.3
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Table 1: Approved RPS Projects in Imperial County
Commission
Approval Date
3/13/2008
1/12/2012
3/15/2007
7/28/2011
1/13/2011
12/1/2011
7/28/2011
Commission
Approval Date
6/27/2013
6/27/2013
2/19/2014
3/26/2015

Projects Approved and Online

Status

IOU4

ORNI 18
Ocotillo Express Wind Project
Campo Verde /Mt. Signal Solar
Imperial Solar Energy Center-South
Centinela Solar (expansion)
SG2 Imperial Valley
Imperial Solar Energy Center-West
Approved Contracts in Development

Operational
Operational
Operational
Operational
Operational
Operational
Operational
Status

SCE
SDG&E
SDG&E
SDG&E
SDG&E
SDG&E
SDG&E
IOU

Seville Tallbear LLC
Calipatria
Midway Solar Farm I
Mt. Signal Solar II and IV

Delayed
Delayed
On schedule
On schedule

SDG&E
SDG&E
PG&E
SCE

Min.
MW
50
265
49
130
30
150
130
Min.
MW
20
20
50
154/
252

Technology
Geothermal
Wind
Solar PV
Solar PV
Solar PV
Solar PV
Solar PV
Technology
Solar PV
Solar PV
Solar PV
Solar PV

Source: California Public Utilities Commission

Section 1603
In 2009, the United States Congress established a temporary grant program (Section 1603) within the
American Recovery and Reinvestment Act to offer renewable energy project developers a one-time cash
payment in lieu of the investment tax credit (ITC), production tax credit (PTC), and accelerated
depreciation benefit available to them. The program was created in order to aid newer, smaller
renewable energy developers recoup costs during the depth of the Great Recession and when these
firms where having a particularly difficult time accessing credit markets.5 These grants are typically
equivalent to approximately 30% of total eligible project costs. According to the U.S. Treasury, as of
December 2015 more than 104,000 renewable energy projects have been funded through this program,
totaling $24.9 billion in grant dollars, and resulting in 33.3 gigawatts (GW) of installed energy capacity.6
Overall, slightly more than $6.4 billion in Section 1603 grants (26% of all awards) have been awarded to
projects based in California and five projects in Imperial County that have received more than $470
million of those dollars.
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Table 2: Section 1603 Grant-Funded Projects in Imperial County
Project Name
Ocotillo Express LLC
Imperial Solar 1, LLC
Imperial Valley Solar 1, LLC
Imperial Valley Solar Company (IVSC) 1, LLC
ORNI 18 LLC
TOTAL

Technology
Wind
Solar Electricity
Solar Electricity
Solar Electricity
Geothermal Electricity

Grant Awarded
$
115,890,946
$
8,213,892
$
203,386,804
$
23,680,942
$
122,970,821
$
474,143,405

Sunrise Powerlink
The Sunrise Powerlink is a 117-mile high voltage power transmission line erected between Imperial and
San Diego Counties by San Diego Gas & Electric (SDG&E), and placed into service on June 2012. It took
seven years to complete the design, approval and construction of the line, which has the capacity of
delivering 1,000 megawatts of electricity. According to SDG&E, the Sunrise Powerlink was built in part to
facilitate and promote renewable energy generation in Imperial County (specifically geothermal and
solar) as well as secure transmission capacity from the Valley to SDG&E customers.7 At the time, this
came amid criticism that renewable energy sources in the Valley were “not yet developed.”8 By
December 2014, SDG&E had signed 10 operating agreements for renewable energy projects in Imperial
County with the capacity of generating 1,244 megawatts of power.9
The first utility-scale renewable energy project with transmission over the Sunrise Powerlink was the
Imperial Solar Energy Center South, a $500 million, 130 megawatt photovoltaic project built in Calexico
and connected to the SDG&E Imperial Valley Substation.10 Imperial Solar Energy Center South started
construction in December 2011 and began commercial operation in November 2013. CSOLAR IV South,
LLC, the project operator, identified that 70% of the construction workers hired to complete the project
were from Imperial County, and a June 2012 job fair held for the project drew more than 1,100
applicants. CSOLAR IV South also awarded more than $20 million in construction contracts to local
companies.11
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Part 2: Employment Impact of Renewal Energy Projects
Increasing employment opportunities from renewable energy projects is a public policy goal of regional
economic development leaders.12 Imperial County’s 19.6% unemployment rate is the highest of any
county in California and the county consistently ranks as one of the state’s poorest. The 2014 American
Community Survey identifies that nearly one out of four (23.7%) Imperial County residents live below
the federal poverty level, compared to 16.4% statewide, and 14.7% in San Diego County.13 Agriculture
dominates the local economy - 13.4 % of the workforce employed in farming and another 5.3%
employed in closely associated industries such as transportation and material moving occupations and
diversifying the regional economy has been a long-term goal of county leaders.14
Imperial County officials have made a concerted effort to leverage the region’s natural resources and
expand the footprint of the renewal energy sector. Unlike agricultural work, renewable energy industry
jobs are non-seasonal; they also have higher wages than farming jobs. It is useful to distinguish between
three kinds of employment opportunities created by the renewable energy sector.

Construction Employment
On solar projects, laborers complete most site preparation, civil and engineering work, including
underground utility work. For geothermal projects, laborers typically complete pipe assembly, high-tech
welding, site work prep and masonry.
According to Mike Dea, Business Agent of the Laborers’ International Union of North America (LIUNA)
1184, an entry-level journeyman in Imperial County can make $25 to $33 an hour. For entry level and
apprenticeship positions across all of the trades, hourly wages range from $17 to $31 an hour in take
home pay, plus benefits (healthcare, pension, vacation time).
In addition to construction workers required for site preparation and the physical construction of the
facilities, skilled electricians are needed for installing, maintaining and testing the wiring of renewable
energy projects and other project equipment that connects to the electrical grid.15 The hourly wage rate
for union electricians in Imperial County is $39.25, not including paid benefits such as health insurance
and pension contributions.16 With 2,000 hours of work, a fully employed electrician earns $78,500 a
year.
Occupational employment data from the California Employment Development Department shows that
hourly and annual wage rates for construction-related occupations in Imperial County have steadily
12
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increased in pay since 1st Quarter 2011. These occupations include electricians, carpenters, construction
laborers, and equipment operators.17 This contrasts with the overall county mean wage that has been
flat.

Table 3: Job Growth and Wage Rates in Imperial County, Q1 2011- Q1 2015
Total Payroll
Employment
Mean Hourly
Wage
Mean Annual
Wage
Construction
and Extraction
Occupations
Mean Hourly
Wage
Mean Annual
Wage

2011

2012

2013

2014

2015

50,290

49,530

51,960

51,990

55,540

$19.25

$19.94

$19.64

$19.79

$19.68

$40,034

$41,468

$40,867

$41,164

$41,325

1,460

1,190

1,290

1,470

1,860

$21.15

$22.75

$22.76

$23.73

$26.21

$43,994

$47,322

$47,342

$49,352

$54,520

The growth in construction jobs does not seem to be explained by growth in non-renewable
construction projects in Imperial County. Residential building recovered somewhat from the lows of
2010 but has been generally flat since then. Meanwhile, between 2011 and 2014, total construction
employment in Imperial County increased by nearly 700 jobs.18

Table 4: Total Units for Construction of Privately-Owned Residential Buildings in
Imperial County, 2010-2014
Year
Units

2010
102

2011
257

2012
287

2013
303

2014
246

With regard to workforce development, it’s worth noting that most projects statewide are built under
project labor agreements (PLAs), which require contractors to financially support apprenticeship and
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pre-apprenticeship training.19 In effect, the projects are providing on-the-job training for much of the
construction workforce. Local hire provisions within PLAs also facilitate employment for local workers.

Operations and Maintenance Employment
Generally, renewable energy sites require permanent, full-time plant technicians, site operators, and
power plant control room operators, often working between daytime and nighttime shifts. These
workers are needed for monitoring operations, electricity generation and facility equipment. Average
wage rates for local industry job openings are higher than the median hourly wage ($14.05).20
Environmental impact reports (EIR) for renewable energy projects also indicated that these projects
create a demand for vegetation management, dust control, landscaping, preventative maintenance,
routine equipment testing, as well as road and drainage maintenance.21 NUSIPR identified that
intermittent jobs are also required for solar panel washing, while wind farms require visual inspections,
gearbox lubrication and routine oil changes. Finally, security guards are commonly contracted for patrols
and on-site monitoring of renewable energy sites.

Part III: Workforce Training & Education
A number of educational institutions that are providing entry-level training and education for the
Imperial County workforce.
Located in the town of Imperial, the Imperial Valley College (IVC) offers a nine-course Alternative
Energy-Solar Technology Certificate, designed to expand career opportunities in solar system
maintenance, installation and operation. They provide base curriculum required to take the North
American Board of Certified Energy Practitioners (NABCEP) entry level exams for photovoltaic and solar
heating system installation. Other IVC programs include an A.S. in Energy Efficiency Technology, an
Energy Efficiency Technology Certificate, and an A.S. degree in Electrical Technology.
San Diego State University has been working on an industry initiative over the last few years. With
federal grant funding, SDSU has established the Center for Energy Sustainability (CES) at its Brawley
Campus, which will test renewable energy technologies, cultivate early-stage firms, and provide industry
education. As part of that effort, CES will develop a power plant management and operations program
that allows students to train in a power plant simulator, with donated equipment and software. Plans
are in place to increase industry partnerships, program funding and hands-on student learning
opportunities in the near future.
Since 2014, SDSU’s Brawley campus has also been home to Community 1 Solar Generating Facility, the
largest university based solar field in California. The Imperial Irrigation District has a 25 year power
purchase agreement for the energy generated. Also on campus is a full-scale demonstration unit of
19
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Hyperlight Energy’s solar thermal technology, which received $2 million in funding from the California
Energy Commission and Southern California Gas Company.22
Labor unions participating in the construction and assembly of renewable energy projects have also
invested in local regional training programs. In August 2009, the International Brotherhood of Electrical
Workers (IBEW) Local 569 and the San Diego and Imperial Counties Chapter of the National Electrical
Contractors Association (NECA) opened the Imperial Electrical Training Center in Imperial, to provide
electrical apprenticeship training in the region. Previously, local workers would have to train at IBEW’s
facility in San Diego. The Laborers Local 1184 have built a laborers training school in Brawley, which
officially opened in January 2014, hosting courses in fencing, mechanical pipe installation, and
photovoltaic solar assembly, among others. More than 250 union members have been trained in solar
and renewable industry curriculum from the Brawley center since 2014.

Part IV: Other Economic Benefits
Beyond job creation and workforce training, we found that economic benefits associated with
renewable industry projects generally include increases in tax revenue (property tax, sales tax, payroll
tax); increases in property values; land lease revenues; and infrastructure improvements.23
As part of our economic investigation, we chose to conduct an economic impact analysis of renewable
energy projects that started construction or were under construction in 2015.24 To identify the
renewable energy projects under construction we started with the U.S. Energy Information
Administration’s online database of planned generation projects which were then cross referenced with
construction status reports from the Imperial County Planning Department. Table 5 identifies those
projects. To estimate their economic impact we used the National Renewable Energy Laboratory’s
(NREL) Jobs and Economic Development Impacts (JEDI) Photovoltaic (PV) Model. The JEDI PV Model
measures the economic impact of construction, project operations, and estimates temporary and
permanent job impacts. The JEDI model was then supplemented with Imperial County household
expenditure data and regional industry multiplier values found in the IMPLAN input-output economic
modeling software program.25
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This analysis suggested that the 320 MW of capacity being constructed in in Imperial County in 2015 are
projected to generate the one year equivalent of 7,850 direct jobs, and in total support 16,985 jobs in
Imperial County. Over their construction phases, these projects will generate approximately $1.07 billion
worth of economic activity in the region. Once completed, they are estimated to generate 320
megawatts of electricity, support 59 operations and maintenance jobs, and have $2.6 million in annual
economic output.

Table 5: JEDI Economic Impact Analysis of Imperial County Renewable Energy
Projects Under Construction in 2015
Project Name

Megawa
tts

Dire
ct
Jobs

Indire
ct
Jobs

Induc
ed
Jobs

Total
Jobs

Operati
ng Jobs

Construction
Output
($000)

Seville 2

30

736

745

112

1,592

6

Imperial Solar
West
Centinela Solar

150

3,724

558

7,962

28

2,483

372

5,308

19

Calipat Solar Farm
I
Imperial Valley
Solar 2
TOTAL

20

3,68
0
2,45
3
491

497

74

1,062

4

20

491

497

74

1,062

4

320

7,85
0

7,945

1,190

16,98
5

59

$
100,795
$
503,973
$
335,982
$
67,196
$
67,196
$
1,075,141

100

Total
Annual
Output
($000)
$
251
$
1,256
$
837
$
167
$
167
$
2,678

Due to the parameters of the JEDI program, the jobs and impact figures condense the economic benefits
of the projects into the equivalent of one year. In other words, if a project lasts more than 1 year it is
necessary to divide the results by a longer time period to get a gauge of the annual employment
impacts. Since utility-scale solar projects take anywhere from 14-22 months to complete construction
work, and that the listed projects are at various stages of construction, NUSIPR conservatively estimates
1/4 of the total figures from the JEDI model reflect the actual construction activity for 2015. Therefore,
supply of equipment, materials, and services for the generation facility, as well as the upstream suppliers that
provide raw materials and services to these manufacturers. Induced jobs and economic activity include the jobs
and economic activity that occur as a result of spending earnings by individuals directly and indirectly employed by
the projects, which could include jobs at local grocery stores and restaurants, clothing retailers, hospitals, and
schools.” Goldberg, Marshall, Gian Porro and Daniel Steinberg. Preliminary Analysis of the Jobs and Economic
Impacts of Renewable Energy Projects Supported by the Section 1603 Treasury Grant Program. U.S. Department of
Energy. April 2012. Accessed January 4, 2016. <http://www.nrel.gov/docs/fy12osti/52739.pdf>.

renewable energy projects had the potential of creating or supporting approximately 4,246 in total jobs
and $268.7 million in regional economic activity.

Table 6: 2015 Economic Impact of Imperial County Renewable Energy Projects

TOTAL

Direct
Jobs
1,963

Indirect
Jobs
1,986

Induced
Jobs
298

Total Jobs
4,246

Construction output
($000)
$
268,785

Variance with Payroll Data from California Employment Development Department.
Interestingly, NUSIPR did not find the projected jobs figures reflected in the regional workforce data
available to the public. The Quarterly Census of Employment and Wages (QCEW) identified an increase
of 727 construction industry jobs from 4th Quarter 2014 to 2nd Quarter 2015 (the most current data
available). 26 The California Employment Development Department’s (EDD) monthly industry
employment and labor force dataset for Imperial County identified that between January 2015 and
January 2016, 1,100 jobs were created within the “mining, logging and construction” industries.27
Though there has been some uptick in areas likely related to renewables, the increase is not of the
magnitude predicted by either JEDI or Implan.
There are some possible explanations for this variance. Public datasets have limitations. In counties like
Imperial the EDD data reflects a sampling procedure that has some margin of error which makes gauging
these kinds of impacts more difficult. Moreover, it is common for construction jobs to be counted by
EDD in the county where the firm is headquartered, not the county of the project site. Some of the
construction firms working on renewable energy projects in Imperial County are based in neighboring
San Diego and Riverside counties and so an unknown number of workers on these project may be
counted in those county’s construction employment numbers. Independent contractors and workers
paid in cash are also not reflected within EDD datasets. Finally, while the NREL JEDI model is the best-inclass program for industry economic impact analysis, it is plausible that the projected growth in
temporary jobs is, to some degree, overstated and that as solar project developers have become more
skilled and as projects have become more standardized, fewer jobs are being created by these projects.
Given these limitations and the variance between projections and the EDD data NUSIPR believes that
Imperial County economic developers should strongly consider implementing post-completion data
collection. Our own requests to developers and union representatives for assistance in verifying the
projected workforce figures for the 2015 projects received no response. Payroll data could be collected
from project developers as part of the final checklist during the permitting process and/or the submittal
of payroll data could be required from the trade unions as part of the Project Labor Agreements. Given
the importance of these projects to the prosperity of Imperial County, it is vital that planners and
elected officials understand the true impact of the projects on employment and where there may be
opportunities to further increase the benefits the county derives from the investment.
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