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Local benefits
Memo

Local benefits is a broad term covering primarily the employment effects of renewable energy technology.

For two general reasons, renewable energy technologies are attractive over traditional energy technologies from an employment perspective: 

(1) they are labour-intensive, so they create more jobs per euro invested, and 
(2) jobs tend to be created in rural areas, countering rural-urban migration. 
The value to society, of additional employment, varies with trends in the labour markets. It can be a positive to create jobs, even low value jobs, in periods of high unemployment. On the other hand increasing labour intensive jobs in periods with low unemployment can be damaging to the economy as high value tasks are not performed.  
Promotion of job creation in rural areas is practiced in many modern societies as a measure to counter rural-urban migration. In particular; rural regions can benefit from the stimulation of biomass industries to halt the decline in jobs. It has been selected to make this the main topic related to local benefits.
Definitions

Employment studies frequently make use of a ‘Full Time equivalent’ or FTE when expressing jobs: 1 FTE= 1 job. Unfortunately, many studies express employment merely as ‘jobs’, without specifying whether this means job-years or long term full time jobs. 

Jobs created by manufacturing and installing equipment for a particular plant are short-term; the people involved are only employed in this task for the period, when the equipment is manufactured and installed. Jobs created for fuel supply and O&M are long term; these jobs exist for the technical lifetime of the plant. When adding short-term and long-term jobs the concept of job years becomes instrumental. 

Categories of employment impacts
In many economic models, the employment effects of renewable energy projects are categorized as follows. 

Impacts on employment:

+ 
Direct employment; jobs created at the renewable energy project, i.e. from construction and operation and maintenance.

+ 
Indirect employment; jobs generated within the supply chain supporting renewable projects.

+
Induced employment; jobs generated outside the renewable energy industry from the spending of additional wages and profits from both direct and indirect employment.

- 
Job losses, owing to displacements in the traditional energy sector 

- 
Job losses, owing to support mechanisms, which result in lower spending elsewhere in the economy (knock-on effects)

Assigning monetary values to these employment effects is often done (explicitly or implicitly) by assessing changes in total wages. These models thus attribute a value to jobs based on salaries. No preference is given to job creation in rural areas for instance. In some cases, the stimulation of rural employment in models will yield negative economic results, as rural wages are generally lower than urban wages. For this reason, it is difficult to derive a generalized formulation for calculating value of rural job creation using methods such as input-output models or other economic rationality based methods. 

Rural job creation is more of a social/political goal, than an economic goal. Therefore the interesting measure is how much society is willing to pay for the less tangible benefits of rural job creation from renewable technologies.  
A value for local benefits
In this study, local benefits are attributed only on the bases of rural employment effects. Employment effects in general are disregarded. 
To derive a value, the alternative cost method is employed. This encompasses an assessment of cost-effectiveness of alternative rural job creation policies.
There are three key variables necessary to calculate the value of local jobs in this manner:
1. What is the gross local employment per MW generated by the RE investment (including direct, indirect and induced employment)?
2. Which fraction of created local jobs are created at the expense of other local jobs (displacements and support mechanisms)?

3. What is society’s willingness-to-pay for local job creation?

Values for these three variables are derived in the following by survey of publications.

Direct and indirect employment
Research conducted by EPRI (Electrical Power Research Institute, California), has assessed the direct employment of various RE technologies per MW of RE capacity (ref. 38): 

Table 1: Employment effects of renewables according to the EPRI (2001) study
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Construction job-years 2.57 4.00 7.14 3.71

O&M jobs 0.29 1.67 0.12 2.28


Assuming technical lifetimes of 20 years for wind and biomass and 30 for photovoltaics and geothermal the number of job years created for each technology is calculated in the table below: 
Table 2: Employment effects in job years from according to EPRI research

	Job creation 
(job-years)
	Wind
	Geothermal
	Solar PV
	Biomass

	Construction
	2.57
	4.00
	7.14
	3.71

	O & M
	5.8
	50.1
	3.6
	45.6

	Total
	8.37
	54.1
	10.74
	49.31


T. Kjær (2006) has estimated the employment potential of various biomass technologies:

Table 3: Employment effects of biomass according to T. Kjær (ref. 36)
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Construction, total FTE 3.1 0.82

Construction, average over lifetime FTE/year 0.15 0.04

O&M FTE/year 2.55 0.43

Fuel FTE/year 7.28 4.04

Total FTE/year 9.98 4.52

Straw/wood CHP

Employment per 1 MW 


In T.Kjær (ref. 36) the “Fuel” category represents jobs created in the supply chain, i.e. indirect employment. 

The small-scale data compare well with those of EPRI. Considering these data, it is reasonable to assume that small scale plants jobs are created in rural areas for both construction, O&M and fuel. Large plants must be assumed located in urban areas, and therefore only fuel related jobs are rural jobs. 
Therefore the direct rural employment effects of small scale biomass plants are 0.15 + 2.55 = 2.7 FTE/year per MW for small scale and zero for large scale plants.

For indirect employment 7.28 job-years are used for small scale plants and 4.04 job-years per MW for large scale, all representing fuel production in the supply chain.  
For small scale plants this gives a ratio of 7.28 / 2.7 = 2.7 between indirect and direct employment. This compares fairly well with other studies. In 1999 the U.S. solar industries directly employed nearly 20,000 people and supported more than 150,000 indirect jobs (ref. 39), indicating a factor of 7.5 indirect jobs to 1 direct job in the solar industries.  Empirical evidence from the Danish market indicates that 4.1 indirect jobs are created for every direct job in the wind industry.  The European Wind Energy Association uses a multiplier of 3 indirect to direct jobs.  

For the electrical generation technologies, this study will use 3 as the conservative multiplier for indicating the number of indirect jobs.

Induced employment

DTI (ibid) estimated the induced employment to be 0.25, i.e. 0.25 jobs in the wider economy are supported by each job in the renewable industry. This value is used as RECaBS default value.
Job losses
Ascertaining the fraction of jobs generated which are lost in other sectors is a highly uncertain issue. 

A MITRE study (ref. 40) estimated the negative impacts on the economy (job losses owing to displacements in the traditional energy sector and to support mechanisms) for each of the EU-15 countries. The study considered two scenarios, the Current Policies scenario, which involves a mixture of current and expected policies, and the Advanced Renewable Strategy, which is based on best practices and proactive polices.

The MITRE project cites two categories of jobs lost in as a result of jobs created in the renewable industry.

· Conventional displacement, are jobs lost in other sectors where product demand is reduced. This could be as a result of lower demand for output from coal power plants and coal mines.  

· Support mechanisms strain public budgets, leading to a decrease in consumption as a whole, which in turn have a negative impact on employment.   

Ignoring Luxembourg, where the numbers are too small for statistical analysis, the results are:

Table 4: Displacements in other sectors
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Current policies 2010

Displacement as % of direct +indirect 0 12.1 3.1

Support as % of direct +indirect 0 9.2 2.8

Current policies 2020

Displacement as % of direct +indirect 0 14.1 2.6

Support as % of direct +indirect 0 7.1 2.3

Advanced renewable strategy 2010

Displacement as % of direct +indirect 1.5 13.1 3.0

Support as % of direct +indirect 2.4 33.3 13.4

Advanced renewable strategy 2020

Displacement as % of direct +indirect 0.7 11.7 2.6

Support as % of direct +indirect 1.3 18.0 8.8


On this background the current study has chosen the following standard employment reductions, assuming increasingly proactive policies:

Table 5: Displacements summerized
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Displacement as % of direct +indirect 3.0 2.6

Support as % of direct +indirect 6.0 6.0


For simplicity it is assumed that 9% is sufficiently accurate for 2010 and 2025. Of these, it is undetermined which jobs are in rural areas and which urban areas. We assume that displacements from created direct or indirect rural jobs are lost in rural areas.

Society’s willingness-to-pay for local job creation

The alternative costs are derived by surveying cost effectiveness of job creation schemes for rural areas. 

Two main studies are considered: 
· Moos (ref. 42) is the evaluation report for an umbrella of rural job creation programmes in Denmark from 1994-1999. 
· Roy et al (ref. 43) is an evaluation report of 25 years of Canadian direct job creation programs. 
These studies have been selected, since they present concrete figures for cost-to-jobs created, and because they are broad studies of long term efforts with respect to job creation.
The cost-to-jobs ratio differs from project to project. In Moos (ref. 42) the collection of projects averaged 17,000 Euros per job (140,000 DKR89). Roy et al (ref. 43) averaged approximately 9,900 Euro/job (9,400 USD98). Of the two studies, only Moos has direct emphasis on programmes for rural job creation, therefore this study is attributed double weight. 
Society’s willingness to pay for creation local jobs is estimated to equal approximately 14.600 Euros/job for sustained employment. 

The term sustained employment is hard to translate into job-years. It could in theory reflect lifelong employment, or creating a task with indefinite duration. It is assumed that sustained employment implies that the jobs created have an average duration of 5 years. Therefore, the social willingness-to-pay in terms of job-years becomes 2.920 Euros/job-year.

Results

Having quantified the three necessary variables, a value for local benefits is calculated in the following. Base on the gross job creation numbers from T. Kjær (2006) the local benefits of biomass fired generation is:
Table 6: Local benefits of biomass generation 

	
	Straw/wood CHP

	Job-years
	8-10 MW
	400 MW

	Direct employment created
	2.7
	

	Indirect employment (fuel)
	7.28
	4.04

	Induced employment (other sectors) x 0.25
	2.50
	1.01

	Gross jobs created
	12.48
	5.05

	Job losses, owing to displacements (3%)
	1.20
	0.48

	Job losses, owing to support mechanisms (6%)
	2.40
	0.97

	Net local jobs created
	8.88
	3.60

	Willingness to pay for local jobs
	€ 2,920
	€ 2,920

	
	
	

	Savings in alternative job creation costs per MW
	€ 25,915
	€ 10,512

	
	
	

	Plant equivalent full load hours
	6000
	6000

	
	
	

	Value of additional rural employment per MWh
	€ 4.32
	€ 1.75


It is selected to attribute a value of zero to all other technologies, as there is no reason, why jobs created will be in rural areas for other RE technologies.  
It is important to note, that the robustness of this result is very low. There are strong arguments to attribute no value to rural employment. Also, the value reflects the cost of job creation in the countries (Denmark and Canada) which where represented in the studies, and these costs may be different in other countries. Likely, they will be lower in countries with lower wages and less direct employment creation policies. 
Another drawback of the methodology applied, is that it relies on data from various sources, which cannot be assumed to be consistent.

However, this memo presents a simple formula for calculating local benefits in terms of rural job creation, which can be easily recalculated with ones own data. By attributing a value to local jobs in ones own area, a relevant local estimate of jobs created per installed MW, and an estimate of displacement in other sectors, one can calculate a value which is relevant to a specific region in minutes. 
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