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Executive Summary 
 
This study conducts economic analysis to quantify the potential cumulative regional employment 
impacts from offshore wind development in the Mid-Atlantic and New England areas, as well as 
specific employment impacts relating to the Vineyard Wind project. The regional analysis 
considers multiple scenarios for each state. The scenarios vary in terms of potential offshore 
wind deployment as well as assumptions about the local workforce and manufacturing content in 
the supply chain. Using an “input-output” model widely utilized by the offshore wind industry, 
our analysis finds that 2.06 - 3.17 local job-years per MW (as opposed to permanent jobs) could 
be created during the construction phase in the region, and 0.18 - 0.26 permanent jobs per MW 
could be created during the operations and maintenance phase. Our overall results are broadly 
consistent with the American Wind Energy Association (AWEA) study. However, we generate a 
much lower number of permanent jobs per unit of capacity during operations and maintenance. 
This suggests that there may not be significant local employment impacts from offshore wind 
development in the long-run. 
 
Specific to Vineyard Wind, we estimate 3.92 – 5.71 job-years per MW during construction, 
while the Vineyard Wind estimate is higher, at 4.30 – 6.16 job-years per MW.  During operations 
and maintenance, we estimate between 0.42 – 0.53 permanent jobs per MW, while the Vineyard 
Wind estimate is 0.6 – 1.09 permanent jobs per MW.  Our results using an alternative 
“employment factor” model are lower still, with 2.32 job-years per MW during construction and 
0.16 permanent jobs per MW during operations & maintenance. 
 
 
 

 
1 Preparation of this review was coordinated and funded by the Responsible Offshore Development Alliance and the 
Fisheries Survival Fund following direct requests by multiple members of fishing communities.  This review was 
funded through direct contributions from the fishing industry. 
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I. Introduction 
 
Various states over the last few years have proposed offshore wind energy legislation as a future 
investment in their renewable energy portfolio. At the same time, the Europe-style “green jobs” 
agenda is being promoted in the U.S. as part of these renewable energy investments. 
 
A variety of official bodies and politicians have been very active in issuing press releases 
claiming that the investments in offshore wind projects will create hundreds, thousands or 
millions of green jobs in a wide range of economic sectors, in addition to reducing emissions of 
carbon dioxide. For example, a recent study by AWEA [1] estimated that developing 30 GW of 
offshore wind could support up to 83,000 “jobs” by 2030. In addition, an economic impact study 
for the Vineyard Wind offshore wind facilities in Massachusetts estimated that the construction 
of 1,600 MW of offshore wind power would generate 3,171 direct employees, 3,618 indirect 
employees, and 3,063 induced employees [2].  
 
Our first question is: Are these high-quality and long-term jobs that will create the incentive for 
workforce planning and coordination? Wind energy projects create more jobs during early 
phases of projects. Unlike traditional power plants, wind farms are built quickly, usually in a 
year or less, and many construction, installation and manufacturing positions are short term. 
Until recently, European offshore wind turbine manufacturers led the industry worldwide in 
terms of technology, market share and quality of turbine [3].  Meanwhile, in the U.S. there are 
limited locations with adequate components networks for the offshore wind industry. Hundreds 
of millions of dollars are being spent on foreign-made wind turbines [4,5].  
 
Furthermore, large European vessels will play a significant role in the initial installation of wind 
turbines off U.S. coastlines, as many foreign companies own lift vessels capable of undertaking 
much of the heavy work involved in the installation of offshore wind turbines. Wind power 
developers promise jobs to local Americans, and instead they may be incentivized simply to hire 
outside skilled workers, and only create a few permanent jobs. The absence of a strong domestic 
sourcing requirement for offshore wind development limits the positive employment impact in 
practice, and a significant portion of marginal expenditures is thus actually satisfied by imports, 
which do not add to GDP. 
 
The second question is: When we look at the big picture, is there any convincing evidence that 
the wind energy policies being implemented will actually lead to positive net employment? To 
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put it another way, is the offshore wind industry outperforming other manufacturing industries to 
the extent it will generate additional employment and stimulate the economy? 
 
Some independent studies, based on the actual experiences gained in Europe and the U.S. with 
wind energy production, cast serious doubt on the claim that wind-generated electricity results in 
net job creation, and have shown that the reality is far from what has typically been presented. In 
fact, many of the jobs created are only supported by the tax incentives for wind projects and lead 
to a loss in non-tax supported jobs in other sectors.   
 
Denmark, the world’s leading wind energy country,  is being seen as the good example of job 
creation. This does not, however, take into account the net employment effect of the 
governmental wind plant subsidy. The Danish Center for Political Studies released a study [6] of 
Denmark’s wind industry concluding that, “creating additional employment in one sector 
through subsidies will detract labor from other sectors, resulting in no increase in net 
employment, but only a shift from the non-subsidized sectors to the subsidized sector.” The data 
shows that, in terms of value added per employee, the wind energy technology sector 
underperformed by as much as 13% compared with the industrial average. As a consequence, 
Danish GDP was approximately $270 million lower than it would have been if the wind sector 
work force was employed elsewhere. 
 
Furthermore, a study based on Spain's experience with wind energy production, concluded that 
for every new position that depends on energy tax subsidies, at least 2.2 jobs in other industries 
are eliminated [7]. Spain paid $775,000 for every green job the country created through subsidies 
since 2000 ($100,000 per year per job). Is that a good use of limited taxpayer funds? Similarly, 
the Thanet project in England, currently the largest operating offshore wind farm in the world, 
also received criticism for its lack of significant British job creation [8, 9]. 
 
While there is scant empirical data from the U.S. on this point, an independent report conducted 
by Investigating Reporting Workshop [10] indicated that approximately $2 billion in 2008 
federal “stimulus” funds in the U.S. were spent on the onshore wind energy program. However, 
approximately 80 percent of that amount went to foreign owned companies. In addition, in spite 
of the massive taxpayer subsidization, the U.S. wind manufacturing sector lost jobs in 2009 
because many of the created construction jobs are short term and filled by skilled workers who 
are brought into the U.S. temporarily. We are currently creating foreign jobs at the expense of 
American jobs. 
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II. Objective 
 
The Mid-Atlantic and New England region is home to some of the largest ports and logistics 
infrastructure in the United States that have the potential to support the offshore wind supply 
chain. The Bureau of Ocean Energy Management (BOEM) has leased 16 sites in New England 
and the Mid-Atlantic for offshore wind energy facilities.  Connecticut, Maine, Maryland, 
Massachusetts, New Jersey, New York, Rhode Island, and Virginia have established targets to 
procure a total of 27,812 MW of offshore wind by 2035 [11]. The main purpose of this paper is 
to analyze the expected economic impacts of these projects mainly in terms of job creation. 
Following this introduction, this paper will present the most commonly used methods and apply 
the methods to measure the magnitude of gross employment impacts. Next, the paper will 
discuss the basic economic principles and mechanisms by which net employment effect is 
measured. Finally, discussions and conclusions are made to address the issues highlighted in this 
analysis. 
 
III. Job Definition  
 
Job creation studies utilize various metrics for quantifying the magnitude of job creation and 
disaggregate jobs into different categories and classifications. The impacts of job creation are 
dependent on how you define a job. A global overview of the job effects of wind-power 
installations found that the result differs widely by job category [12]. For renewable energy 
projects, in order to be precise about the employment results, it is important to distinguish 
between permanent and temporary jobs and whether only direct employment effects are 
accounted for or whether indirect or induced employment effects are also taken into account. 
 
It is also important to note whether or not the figures being quoted refer to jobs or “job years.” 
The unit of a job-year refers to one year in a job and has become widely used when analyzing job 
projections for future projects. Particular care should be taken in distinguishing between jobs and 
job-years. The effect can be to give the impression of a larger number of permanent jobs being 
created than is the actual case. For example, the AWEA [1] projects 83,000 FTE (full time 
equivalent) jobs will be created, associated with meeting its goal of 30 GW of offshore wind 
production by 2030. Although most jobs are projected to be generated from construction, 
installation and manufacturing which are calculated as “job-years,” the 83,000 number tends to 
be cited instead as “jobs” in the policy arena to support significant public expenditures on 
renewables. 
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IV. Methodological Approaches to Employment Quantification 
 
The offshore wind sector includes job profiles from many different economic sectors, such as 
equipment manufacturing, electricity generation, consulting services, engineering services, 
finance and insurance, etc. [13] . There are diverse methodologies for the calculation of job 
creation. The main categories are employment factor approach, input-output (I/O) analysis, and 
computable general equilibrium (CGE) model. The first two approaches focus on the gross 
employment relevance of the particular energy sector, and therefore emphasize the positive side 
of investing in renewables. The last approach involves complicated built-in economic 
interrelations, which fully takes into account crowding-out effects and potential negative job 
effects that may occur in alternative employment sectors. It is impossible to comment in any 
significant way on which model is better, but we can at least notice that there are several ways to 
look at this question, and that these models produce differing results. 
 
1. Employment factor approach 
 
The easiest and quickest method of assessing direct jobs from offshore wind is the employment 
factor approach. Employment factors indicate the number of jobs created per megawatt (MW) 
[3]. Jobs are measured and reported as full-time equivalents (FTEs). One FTE is equivalent to 
one full-time worker who is employed for one year, and one FTE is thus often equated with a 
“job year”. FTEs generated in the construction phase are job-years, while FTEs generated in the 
operations phase are permanent jobs. The factors are calculated based on aggregated data on the 
different phases of the project life cycle, such as manufacturing, construction, installation (MCI), 
and operations and maintenance (O&M). FTE jobs in the offshore wind sector are estimated by 
multiplying a project’s installed capacity by specified employment factors.  
 
Different employment factors of the same phase of the life cycle relate to regional considerations. 
If manufacturing takes place in highly industrialized countries or in less developed countries,  the 
labor intensity of the life cycle stage will be influenced. Generally, the lower the cost of labor in 
a region, the greater the number of workers that will be employed to produce a unit of output. 
For example, the U.S. has higher labor cost and is assigned lower job creation per unit of 
generation. 
 
Furthermore, employment factors are adjusted to take account of the reduction in employment 
per unit of capacity as technologies and production techniques mature. Offshore wind 
technologies are still in an early stage of development, and therefore reduction in technology 
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costs and economies of scale are expected to occur in the future, resulting in lower employment 
factors. The annual decline ratio in job factor was estimated to be 1.5% from 2020 to 2030 in 
offshore wind industry [14]. 
 
Aldieri et al. [12] provided a global overview of number of created jobs per MW of the most 
widely referenced studies for job growth in the wind industry between 2001 and 2019. The 
review revealed that, on average, 9.16 jobs will be created per MW during construction, and, on 
average, 0.29 jobs will be created per MW during O&M. Although there are substantial regional 
variations, the number of jobs per unit of capacity is considerably lower for O&M than for MCI. 
O&M generates employment over the lifetime of the projects, while MCI may provide 
employment for several months to a few years only. O&M employment factors are applied to the 
total installed capacity, whereas MCI employment factors only refer to newly added capacities. 
The study concluded that potential for job creation in wind-power installation is comparatively 
somewhat limited. 
 
For the United States, much of the wind energy infrastructure manufacturing  is expected to 
occur abroad.  Accordingly, the application of employment factors must take into account the 
proportion of manufacturing which occurs locally. For instance, an economic impact study [15] 
concluded that the abandoned Cape Wind project would have generated 1,000 short-term local 
jobs during construction and 50 long-term local positions at the Cape Cod-based headquarters to 
operate and maintain the wind farm.  
 
An Atlantic new energy study [16] found that every megawatt of wind energy capacity installed 
would create 2.32 job-years in the Mid-Atlantic region during the construction phase, and would 
create 0.16 permanent jobs in the region during the O&M phase. These include all direct, indirect 
and induced jobs/job-years. If we apply these percentages to job projections for the mid-Atlantic 
and New England region for the scenario at 2030, approximately 64,622 job-years would be 
generated through manufacturing, component supply, wind farm development, construction, 
transportation, and other services with the planned 27.8 GW of offshore wind deployment, and 
only 4,335 long-term jobs would be needed for operations and maintenance work at the wind 
farms, once constructed. If we apply these employment factors for the Vineyard Wind project for 
the 2030 scenario, approximately 3,712 job-years would be generated during the construction 
phase with the 1.6 GW of offshore wind capacity, and only 256 long-term jobs would be 
generated during the O&M phase. Although this extrapolation is subject to differences between 
time and job categories, the bottom line is that the projection figures could establish a barometer 
for the employment potential of the targeted offshore wind projects and a benchmark for analysis. 
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2. Input-output Approach 
 
The offshore wind industry interacts with and has an impact on other economic sectors. The 
relationship between the different economic sectors can be calculated by using an input-output 
(I/O) model. Input-output (I/O) analysis provides detailed information on the flows of 
intermediary goods and services among the sectors of the economy and allows analysts to 
examine detailed representations of a region’s industrial structure. As a result, it is possible to 
trace how changes in one or more sectors of an economy affects other sectors in the region. The 
analysis offers an analytical framework for employment creation from wind energy deployment.  
 
This paper uses the National Renewable Energy Laboratory’s (NREL) Jobs and Economic 
Development Impacts (JEDI) model to project the employment impacts to the Mid-Atlantic and 
New England region that can reasonably be supported by offshore wind development through 
2025 and 2030.  The JEDI model has been broadly utilized in economic modeling, including by 
AWEA and the Commonwealth of Massachusetts.  
 
More specifically, the JEDI model is a spreadsheet-based tool that applies state-level input - 
output (I/O) multipliers and consumption patterns based on various databases and similar studies 
that have been conducted in the U.S. and internationally. Economic multipliers are numeric 
parameters that indicate the total change in economic activity due to a one-unit direct change and 
they are derived from state data files.  Employment impacts are estimated at the state level to 
trace the distribution of impacts within the state and local economy and help to inform new 
policy development to ensure that states and localities are capturing the impacts they desire. The 
primary economic question addressed here is what are the employment impacts of continued 
offshore wind deployment in the region. 
 
2.1. Model Inputs 
 
Model assessments of employment creation are necessarily based on various assumptions. 
Currently, few specifics are known about the development parameters for individual projects 
because project details are still mostly either unknown or undisclosed. To obtain the best 
regional assumptions for this report, this report provides four potential offshore wind deployment 
scenarios in different states of the region. The scenarios vary in terms of assumptions and 
estimates throughout the different phases that are based on information from an extensive 
literature review. The other regional and technical parameters are mainly from the “2018 
Offshore Wind Technologies Market Report” [17] and NREL’s 2019 ATB [18] to conform with 
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the most recent industry and market developments. When the site-specific information is not 
available, we use the default values of a reference project that are representative of a general 
offshore wind project based on real-world projects and historical economic data in the region.  
 
2.1.1. Market and Deployment  
 
There are approximately 28 GW of offshore wind projects that are currently proposed in the mid-
Atlantic and New England regions under varying economic schemes [11]. It is not clear how 
much of the forecasted growth in the region would be met due to financial, technical and 
regulatory issues. Based on the information of the development timelines for each project, this 
analysis assumes that the total capacity will reach approximately 13 GW in 2025 and 28 GW in 
2030.   
 
 2.1.2. Capital Costs 
 
Capital costs are determined by many factors including demand for turbines, maturity of industry, 
availability of skilled laborers, raw material and commodity prices, fluctuations in exchange 
rates, etc. Given the limited number of offshore wind projects in the United States and the lack of 
publicly available data, we used a baseline capital cost from NREL’s recent 2018 Cost of Wind 
Energy Review [19]. Data reported there suggests a representative turbine cost of approximately 
$1,301/kW with a total installed capital cost of $4,444/kW. Estimates of reported capital cost are 
converted to 2020 dollars. For each state, adjustments to the baseline were made to account for 
local differences.  
 
According to the NREL’s report [20], capital costs are adjusted to take account of the reduction 
in costs per unit of capacity, year over year, due to technological advancements, economies of 
scale, and other factors, such as improvement in manufacturing and deployment efficiency. 
These estimates establish upper and lower bounds for cost reduction in the studied region. Under 
the low-growth scenario, a cost reduction of 3.5% every 5 years was applied to the baseline. 
Under the high-growth scenario, average capital cost of offshore wind is assumed to decrease by 
11.2% every 5 years. 
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2.1.3 Supply Chain Investment  
 
Construction 
 
From an economic point of view probably the most important employment impact of offshore 
wind development is related to “where”: where companies create employment, both direct and 
indirect in their supply chain, and where they pay taxes. Sourcing components locally can 
significantly reduce transportation costs and times, while increasing the employment impacts to 
the local economy. For the purposes of this study, we give assumptions on the portions of 
expenditures on each item of labor, material, and equipment that are sourced locally. The higher 
the regional share percentage in a specific item, the more money is being circulated into the 
regional economy, thereby supporting more regional jobs.  
 

§ Turbine supply 
Investments in turbine manufacturing and port facilities are expected to bring new jobs to areas 
where these investments are made. However, nearly 75% of the capital costs spending in the U.S. 
is for equipment purchased from other countries [22]. Most of the world’s major turbine 
manufacturers are currently based in Europe and China [21]. Manufacturing requires skilled 
laborers who design and build the components of the wind turbines and towers. Europe accounts 
for 88% of the global offshore wind installed capacity. Most U.S. offshore developments are 
importing components or have their sights set on importing turbines and major components from 
foreign companies [14]. Although additional growth in the local wind energy market could bring 
turbine manufacturing facilities and additional component suppliers to the region, a stable market 
has not been created in which to manufacture and sell turbines [13]. Based on these facts, this 
analysis assumes that in the low-growth scenario, the development of the regional supply chain 
is minimal and all turbine equipment will likely be sourced from other countries. In the high-
growth scenario, manufacturing is expected to grow in the region with new investment in new 
facilities, and the share of manufacturing expenditures is assumed to be 10% by 2030. The 
assumptions used in this study are in line with those used in the Massachusetts workforce 
assessment [2], which were cited in the Vineyard Wind project Impact Statement [23]. As the 
report indicated, “our economic impact estimates assume that none of the primary components 
will be sourced in Massachusetts during the first 1,600 MW buildout in the Low scenario and 
only a small amount of secondary foundation parts will be locally sourced in the High scenario. 
Capital expenditures that are more likely to be spent in Massachusetts include cables, substations, 
and labor installation costs related to foundations, substructures, tower erection, grid 
interconnection, and development services (e.g., engineering, legal, public relations, ports and 
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staging, marine transportation, etc.).” Appendix A summarizes our regional investment 
assumptions for the regional scenarios. 
 

§ Materials and other equipment 
Materials for pilings, moorings and anchoring systems are already produced locally throughout 
the U.S. Appendix A assumes these materials will be 100% sourced locally. More specialized 
equipment, like foundations and offshore substations, are likely to come from overseas as that is 
where most of the expertise is for offshore wind plants, and the local contribution share is 
expected to vary over time. 
 

§ Construction and Installation Labor 
According to the Massachusetts workforce assessment, “Large installation vessels will be 
brought over from Europe for the foreseeable future since they are costly to build and the U.S. 
pipeline has not developed sufficiently to warrant the construction of a U.S. flagged vessel. 
While the recent 83C bids indicated that the developers are looking to support the construction of 
a U.S. flagged vessel, it remains far from certain if and when this will occur.” [2] However, there 
is still early phase construction work can be done by local contractors, including secondary steel 
manufacturing, logistics support, heavy equipment supply, and ports and staging grounds, etc. 
With the development of the projects, more construction and installation companies would 
presumably relocate to the region or expand their facilities to accommodate the offshore wind 
industry. However, the local share of construction workers is still low. The supervisory roles will 
likely be filled by overseas experts during only the early stage of the development, but then 
evolve. We assume 90 percent local content of management and supervision for the low-growth 
scenario and 95 percent local content for the high-growth scenario. 
 

§ Development services 
Many services, like engineering, legal services, and permitting employees are widely available in 
the region and are all drawn from the local and regional labor market.  
 
Operation & Maintenance 
 
The review of actual experience shows that routine O&M and minor repairs will primarily be 
provided from the servicing port and surrounding area. This is particularly true for the offshore 
wind plant technicians, logistical support workers, engineers, and site managers.  Monitoring is 
often done from a central location for all of the turbines and is managed by a few people. 
However, some maintenance work is filled by subcontractors brought in for short periods. Some 
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spare parts like corrective maintenance parts are primarily related to the nacelle and drivetrain 
and need skilled maintenance technicians brought in from outside the region. See Appendix A 
for more details. 
 
2.2. Estimated job creation 
 
Investments in offshore wind activities will create jobs in component manufacturing, turbine 
installation, facility operation and maintenance, and induced jobs are created through additional 
consumer spending from direct and indirect job earnings. The I/O model reports the number of 
jobs under the low-growth and the high-growth scenario for two phases: Construction and O&M. 
 
2.2.1. Construction Period 
 
Direct jobs: Much of the work involved in creating an offshore wind farm goes into 
manufacturing the components, which include rotor blades, structural towers, hubs, 
transmissions, generators and assorted electronic controls. Construction workers assemble 
turbines, erect towers, build roads, and lay cable. Following the local contents assumptions, in 
the low-growth scenario, the offshore wind industry in New England and Mid-Atlantic would 
support 4,390 job-years during the MCI period by 2025, and 8,169 job-years through 2030. All  
projected jobs in this study refer to domestic jobs and do not include any foreign jobs. In the 
high-growth scenario, 6,260 job-years would be created in the MCI of offshore wind turbine by 
2025, increasing to 12,595 job-years by 2030.  
 
Indirect jobs: Many turbine components are imported but supply chain support is seeing 
investment in turbine component manufacture. Indirect jobs measure the secondary impacts set 
into motion by the materials and services demanded in building and installing the equipment. For 
example, workers at a manufacturing plant need raw materials and equipment, contractors at a 
construction site need concrete and heavy equipment, and their work supports additional jobs 
supplying these needs which include development and planning, engineering, financing, 
instalment, operation and management, etc.  In the low-growth scenario, we estimated 11,989 
indirect job-years would be created along the offshore wind supply chain in supporting areas by 
2025, and 26,377 job-years by 2030. Indirect jobs in the high scenario are estimated at 18,259 
job-years by 2025, and 43,621 job-years by 2030.  
 
Induced jobs: In addition to these direct and indirect jobs, workers spend part of their income in 
the local economy, purchasing goods and services like groceries and housing, causing another 
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round of spending in the form of new demands for goods and services produced by regional 
firms. Under the low-growth scenario, 9,043 local revenue and supply chain job-years are 
estimated by 2025, and 21,443 job-years by 2030. Under the high-growth scenario, 12,071 
induced job-years are estimated by 2025, and 29,922 job-years by 2030.  
 
The sum of all three types of jobs provides an estimate of the total employment impact on the 
local economy. See Tables 1-2. 
 

 
 
The analysis suggests that the offshore wind industry would support a total of 55,989 - 86,138 
job-years during construction from 2020 to 2030. Every megawatt of offshore wind capacity 
installed is estimated to support 3.17 year-long manufacturing jobs under the high-growth 
scenario (and 2.06 job-years under the low-growth scenario). The high-growth estimate is 
consistent with the 3.19 job-years found by the Renewable Energy Policy Project [24]. 
 
Offshore wind industry is claimed to support a large amount of jobs during early phases of 
projects. High-skilled workers play a significant role during the construction of the wind plant, 
including welders, electricians, crane operators, steel workers, pile drivers, painters, 
longshoremen, machine operators, etc. However, most high-skilled workers in the U.S. projects  
will be imported from developed countries and thereby limit the positive impacts in the U.S. 
Most job-years supported during the constructing phase are actually in supply chain and induced 
impacts (See Figure 1). In the high-growth scenario, direct manufacturing jobs will only account 
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for 15 percent of the total job-years, while indirect and induced jobs will account for 51 percent 
and 34 percent of the total job-years, respectively. The strong growth in the offshore segment 
does not fully translate into more domestic jobs.  
 

  
 
2.2.2. Operations and Maintenance Period 
 
Offshore wind farms need staff to operate and regularly service the turbines throughout the 
lifetime of the power plant, which is typically around 30 years. These needs create long-term, 
full-time employment. In other words, jobs supported during this phase 
are typically more permanent opportunities. In the low-growth scenario,  operating and 
maintenance needs would support approximately 2,484 onsite permanent jobs in the local 
economy by 2025, and 5,003 permanent jobs by 2030. In the high-growth scenario, 
commissioned offshore wind projects will support 3,533 jobs by 2025, and 6,994 jobs by 2030 
respectively. The model outputs for jobs supported during the O&M period are given in Tables 
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3-4. Every megawatt of offshore wind capacity is estimated to support 0.25 permanent jobs 
during O&M under the high-growth scenario. The finding is in line with the literature on O&M 
job creation [12].  

 
 
Similarly to the construction phase, most of the jobs supported are expected to be indirect and 
induced jobs, while the relative percentage of direct onsite jobs is somewhat higher than the 
construction phase. See Figure 2. The O&M phase is much less labor-intensive than the 
construction phase. Our results indicate that the ratio of temporary construction jobs to 
permanent O&M jobs is very high, which is about 12:1 under the high scenario. In order to be 
precise about the employment results, it is important to distinguish between short-term and long-
term employment effects, and it is not appropriate to measure MCI employment effect on a total 
jobs basis.  
 
According to the economic principles, temporary employment has a negative impact on 
productivity growth and does not benefit long-term technological change for the local economy. 
Due to the limited permanent jobs, there may not be meaningful local employment impacts from 
the offshore wind projects in the long-run. 
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2.3 Comparison of Results of AWEA report, BOEM draft and this Study 
 
The AWEA report [1] used the NREL’s I/O model to estimate the potential employment impact 
of offshore wind development off the East Coast of the United Stated through 2030. Our study 
estimates the employment impact using the same I/O model and the Employment Factor method, 
respectively.  
 
The estimates in Tables 5-6 compare the domestic job-years during the construction phase and 
jobs during the O&M phase produced by the AWEA’s report and our study. The I/O results 
indicate that our study generates higher job-years per MW during construction. According to the 
Bureau of Labor Statistics, approximately 60 percent of jobs in the wind power industry are 
indirect and induced jobs, which include port and staging, logistics, transportation, part-related 
services, developers and development services, contracting and engineering services, etc.[13]. In 
our analysis, we assumed these materials and services are nearly 100% sourced locally because 
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they are widely available in the region based on the publicly available information of the state 
supporting infrastructure availability. However, much of the information underlying the specific 
offshore wind projects is confidential and cannot be peer reviewed. If the AWEA analysis used 
lower local content assumptions for these materials and serveries based on its more direct 
knowledge of project parameters that we don’t have, it is likely that the AWEA’s model would 
produce more conservative results in terms of construction jobs than our analysis. 
  
Meanwhile, we generate much lower jobs per MW during O&M. As O&M jobs may last 
throughout the lifetime of the wind plant and are more likely to be filled by local workers, O&M 
jobs represent the greatest potential for long-term local employment.  
 
Further, our estimates of job-years/jobs from the Employment Factor analysis are more 
conservative than our I/O estimates. As was mentioned in the Employment Factor section, the 
employment factors used in this study were derived from a national survey of companies 
involved in the manufacturing of wind turbines [24]. Surveys are a relatively straightforward 
method and have the advantage of creating a high degree of accuracy because the data comes 
from people with inside knowledge of the project. This suggests the true effect of permanent 
employment resulting from offshore wind development was overestimated in the AWEA’s report.  
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The project-specific Environmental Impact Statement [23], which was developed by the Bureau 
of Ocean Energy Management (BOEM) to assess the potential environment and economic 
impacts from the construction of 1,600 MW of offshore wind power  off Martha’s Vineyard, 
Massachusetts, does not contain sufficient analysis regarding cumulative jobs creation. The 
employment estimates in the Statement were sourced from the analysis in a Massachusetts 
workforce assessment [2], which was also generated from the NREL’s I/O model.  
 
Our study used the same approach to recreate the employment estimates. Due to the uncertainly 
in the portion of labor that will be sourced domestically, and the availability of US-flag vessels 
that can perform the required tasks, our analysis of these projects used the similar local content 
assumptions in the Massachusetts workforce assessment in which there are no strong 
requirements to build and hire domestically. Tables 7-8 display the comparisons of the results. 
Our estimates of both construction job-years and O&M jobs from the I/O model are lower than 
the BOEM’s estimates. The Employment factor analysis found even fewer job-years/jobs that 
will be realized.  
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V. Limitations of the Study and Future Research 
 
Job creation is an important issue for policy-makers since employment is a key factor for the 
economy. The positive effects on the environment and job stimulation in the wind industry were 
often stressed as ‘win-win’ solutions in the public debate. There is a common belief that through 
increased aggregate demand, employment is likely to be stimulated. However, it is not a sound 
principle for environmental regulations from an economist’s perspective. Employment is 
determined by the supply of labor in the long run, and supply-side hurdles can be related to the 
high capital, operating, and financing costs of offshore wind projects.  
 
Although the NERL’s JEDI model is very adaptable and commonly used in many studies, it has 
some limits as do those for job assertions. JEDI results are not intended to be a precise forecast; 
the estimates are based on approximations of the relationship between an industry expenditure 
and its associated economic output [25]. In addition, JEDI captures employment impacts in a 
long supply chain and a wide range of indirect and induced impacts. Estimated employment 
impacts will likely be high due to the larger economy from which to draw for project-level 
resources, as well as the larger multipliers that reflect slower rates of economic leakage from the 
local economy as a whole. Importantly, the input-output analysis only accounts for gross 
employment impacts that result from new investment in offshore wind plants and does not 
consider implications to the broader economy in terms of displacement of alternative generation 
sources, impacts to electricity rates, or impacts from incentive schemes that may support 
offshore wind development. The question of whether the deployment of offshore wind energy is 
beneficial from an economy-wide perspective should be assessed within a framework that 
captures the economy-wide employment effects in terms of net employment. In particular, 
economy-wide price, income and substitution effects are taken into account. These may affect 
the consumption of households or the production of intermediate products and services, as well 
as the competitiveness of entire industries, which arises due to altered energy prices. Net 
employment may be negative depending on which repercussions are taken into account. 
 
According to the available evidence in Italy on green jobs [26], the same amount of capital that 
creates one job in the wind sector would create 6.9 or 4.8 jobs if invested in other industries or 
the economy in general, respectively. The key reason for this is that the cost of electricity 
produced by wind is higher than the conventional sources, which tends to drive the electricity-
intensive companies and industries away and leads to businesses cutting back. It is no surprise, 
therefore, that green investments would generate fewer jobs than investments in other industrial 
sectors of the economy. 
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As mentioned in the Introduction section, the Danish wind industry is often cited as a success 
story for the U.S. to replicate in quick pursuit of “green jobs”. However, in Denmark the dead 
weight loss from offshore wind energy taxation is estimated at around 20% [27]. These taxes 
were designed to support the development of renewable energy, but the tax distortion increased 
the costs of tax financed public projects by at least 20%, which was a pure loss to society. 
Furthermore, the Denmark offshore wind industry is a strong export industry. It seems unlikely 
the U.S. would be able to replicate the large share of exports of wind turbine technology, based 
on its existing capacity and larger overall economy. The Danish experience also suggests that the 
strong U.S. offshore wind growth likely would not benefit the overall economy. It would entail 
substantial costs to the industry and taxpayer, and only to a lesser degree benefit a small part of 
the economy, namely wind turbine owners, wind shareholders and those employed in the sector. 
 
Further research on employment impacts is particularly required to take into account economy-
wide price, income and substitution effects. Comprehensive economic models (e.g. computable 
equilibrium models) can be used to capture all employment impacts including those which occur 
beyond the offshore wind industry and portray the economy-wide employment effects in terms 
of net employment for the region. Adopting a longer-term view to assessment will allow for 
these impacts to be captured, and  for a refined understanding of the net employment impacts 
associated with U.S. offshore wind development. 
 
VI. Conclusion 
 
Although offshore wind projects have a potentially beneficial role to play as part of 
U.S. energy portfolio, a careful investigation of the employment impact shows a surprisingly low 
number of positions at the more permanent level of actual operation and maintenance of the 
offshore wind electricity. In addition, the bulk of the jobs will be created overseas rather than 
here at home, and total domestic employment in manufacturing and construction is small when 
compared with employment in the manufacture of conventional equipment for power generation. 
There are no sound economic arguments to support an assertion that offshore wind investments 
will increase the total level of employment in the longer run when we hold macroeconomic 
conditions constant. The claim that the huge investments on offshore wind would provide 
significant job and economic benefits in the U.S. has been grossly inflated.  
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