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The Economic Impact of the Biodiesel Industry
on the U.S. Economy
Introduction
In this study, LMC International evaluates the impact of the biodiesel industry on the U.S.
economy, employment, and wages.
Results have been prepared for these three metrics:
1.

Economic impact — quantifying the value added to the U.S. economy across the
biodiesel value chain.

2.

Employment impact — estimating the number of full-time equivalent (FTE) jobs
contributed by biodiesel production, processing, and distribution.

3.

Wage impact — evaluating the total wages for individuals employed along the biodiesel
value chain.

In addition to quantifying the important role of biodiesel in the U.S. economy, this study also
calculates the environmental benefit of biodiesel through reduced greenhouse gas emissions.
(Please see the concluding section of the study for further details on our methodology.)

The Bottom Line


For this year (2013), we estimate biodiesel production at 1.7 billion gallons,
supporting $16.8 billion in total economic impact, more than 62,000 jobs,
and $2.6 billion in wages paid.



For 2014, we have projected impacts under three production scenarios: 1.7
billion gallons, level with projected 2013 production; 1.28 billion gallons, if
production is reduced under a weakened RFS; and 2 billion gallons, which
represents modest growth consistent with recent monthly production rates
(August, July, and September 2013 averaged 172 million gallons, or an
annualized rate of nearly 2.1 billion gallons).
o

If production is reduced to 1.28 billion gallons: We project that the total
economic impact will be less than $12.3 billion, representing $4.5 billion
less than this year, 54,500 jobs supported or 7,500 fewer jobs, and $2.3
billion in wages paid, a reduction of $300 million.

o

If production rises to 2.0 billion gallons: The total economic impact of
biodiesel on the U.S. economy would surpass $20 billion, an increase of
$3.75 billion, jobs supported would exceed 66,500, an increase of
almost 4,500 jobs, and wages paid would be $2.8 billion, an additional
$200 million.



This means that the difference in production between 1.28 and 2 billion
gallons could result next year in a swing of $7.7 billion in total economic
impact, 12,000 jobs supported, and $500 million dollars in wages paid.



In addition to the economic benefits that the U.S. receives from a vibrant
biodiesel sector, biodiesel also benefits the environment by way of reduced
greenhouse gas emissions. In the most recent fiscal year, ending in Sept. 30,
2012, for example, it is estimated that the production and use of biodiesel
(1.13 billion gallons) lowered greenhouse gas emissions by nearly 10 million
metric tons of CO2 equivalent.
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Key Findings
The economic and environmental benefits that the U.S. biodiesel sector confers on the U.S.
have been growing with production. Our historical analysis of biodiesel’s benefits spanned the
period from an October through September fiscal year starting in FY 2005/06 and ending in
2011/12 (Diagram 1), during which time:


Biodiesel production in the U.S. increased from 209 million gallons (747,000 tons) to
1.13 billion gallons (just over 4 million tons).

With this increased production:


The economic impact of biodiesel increased from $1.4 billion annually in 2005/06 to
$10.6 billion in 2011/12.



The number of jobs supported, meanwhile, increased from just fewer than 7,000 in
2005/06 to more than 50,000 in 2011/12.



Last but not least, wage impacts increased from $260 million to $2.2 billion, implying
that the average job supported by the biodiesel sector paid a wage of approximately
$43,000 per year in 2011/12, in line with the national average salary, and favorable by
the standards of rural communities where many of these jobs are found.

In 2013 and 2014, we analyzed biodiesel on a calendar-year basis and anticipate at least 1.7
billion gallons of production in 2013. For 2014, we have projected impacts under three
scenarios of biodiesel production: 1.7 billion gallons, the same as is currently projected for
2013, 1.28 billion gallons, if production is reduced, and 2.0 billion gallons, the rate consistent
with production August through September 2013. (Diagram 1 displays the results for the 2billion-gallon scenario for 2014.)
Diagram 1: Total economic, employment, and wage impacts of biodiesel production on the
U.S. economy
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To calculate the economic impact of biodiesel on the U.S. economy, we have evaluated its
production and distribution along 11 distinct components of the value chain, spanning the
production, collection, and processing of raw materials (oilseeds, animal fats, and waste oils)
to biodiesel production and distribution. These steps in the value chain, along with a brief
description of each step, are listed in Table 1.
Table 1: The biodiesel value chain
Value Chain Component

Description

Seed production

Value of the oil produced for biodiesel feedstock in seed. Given that meal is
outside the scope of the biodiesel chain, its value is excluded

Animal processing

Processing and rendering of animal carcasses and fats into feedstocks for
biodiesel use

Seed delivery

Delivery of seeds used in biodiesel to elevation facility

Elevation

Elevation and storage of seeds used in biodiesel production

Oilseed rush (oil share)

Value in removing oil from seed in the crush process for use as a biodiesel
feedstock

Biodiesel processing

Collection and processing of feedstocks into biodiesel

Rail deliveries of
biodiesel and glycerin
for domestic market

Rail shipments of biodiesel and glycerin from surplus to deficit states with
most traffic originating in the Midwest

Rail deliveries of
biodiesel for export
market

Rail shipment of biodiesel to point of export from the U.S.

Barge deliveries

Barge deliveries (primarily from Midwest to Houston) and primarily for the
export market

Port activities

Loading ocean-going vessels with biodiesel for shipments to the export
market

Trucking to point of sale

Trucking of biodiesel (mostly blended with conventional diesel) from
terminal to dealer outlet

Results for each step in the value chain are delineated in Tables 2-4. Based on these tables,
we make some valuable observations in the following sections about how the total benefits of
U.S. biodiesel are allocated across the value chain.

© LMC International, 2013
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A. Economic impacts


Upwards of 60% of the economic benefit generated by production of biodiesel is derived
from the production of plant feedstocks. In evaluating impacts from production of seed,
we have focused only on oil’s share of the value generated in oilseed production (given
that this is what is used for feedstock) and excluding meal’s share. Even when using this
conservative approach, the total economic impact from seed production was $5.35
billion in 2012, rising to $10.22 billion in 2013, underscoring the importance of biodiesel
to the U.S. farm economy.

Table 2: Total economic impact of the biodiesel industry on the U.S. economy ($ billions)
Actual
Seed production
Animal processing

Projection

2011

2012

2013

2014

5.26

5.35

10.22

10.22

2014 (low) 2014 (high)
7.45

12.20

-

-

-

-

-

-

Seed delivery

0.07

0.07

0.13

0.13

0.09

0.15

Elevation

0.30

0.26

0.50

0.50

0.37

0.60

Oilseed crush (oil share)

1.44

0.82

1.13

1.13

0.82

1.34

Biodiesel processing

2.69

3.03

4.38

4.38

3.19

5.23

Rail deliveries of
biodiesel and glycerin for
domestic market

0.10

0.10

0.22

0.22

0.16

0.26

Rail deliveries of
biodiesel for export
market

0.04

0.04

0.08

0.08

0.06

0.10

Barge deliveries

0.00

0.00

0.01

0.01

0.00

0.01

Port activities

0.00

0.00

0.01

0.01

0.00

0.01

Trucking to point of sale

0.06

0.06

0.11

0.11

0.08

0.13

TOTAL

9.96

9.74

16.78

16.78

12.23

20.03

Gallons Produced
(billions)

1.07

1.05

1.70

1.70

1.28

2.00



Production of biodiesel from various feedstocks comprises the second largest share of
biodiesel’s total impact on the U.S. economy after seed/oil production. In this step,
value is added by transforming crude vegetable oil, animal fats, and waste greases into
usable fuel. For 2012, it is estimated that biodiesel production facilities and those
industries that support their operation contributed $3 billion to the U.S. economy,
roughly a quarter of the biodiesel value chain’s total. For 2013, it is expected that this
benefit will have risen to $4.4 billion dollars.



The remainder of the economic benefit of biodiesel is split evenly between 1) the
crushing of oilseeds for crude used in biodiesel production and 2) the logistics
associated with delivery of feedstocks to plants, and of biodiesel from factory to point
of consumption.
© LMC International, 2013
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B. Employment impacts


The total employment impact of the U.S. biodiesel industry stood at nearly 47,000 jobs
in 2012. For 2013, it is anticipated that this total will increase to over 62,000 jobs. That
biodiesel production has increased by 62% while the employment impact has increased
by just 33% is testament to the efficiency gains made by the sector.



As was the case when examining economic impacts, a large share of the total
employment impacts of biodiesel stem from the activities associated with oilseed
production (oil’s share only) and biodiesel production. In 2012, these steps in the value
chain accounted for 15,800 jobs and 13,300 jobs, respectively, or 2/3rds of the total for
the sector. For 2013, it is anticipated that the employment impact of biodiesel on seed
production will have increased to 24,500 jobs, and biodiesel manufacturing 14,800 jobs.

Table 3: Total employment impact of the biodiesel industry on the U.S. economy (jobs)
Actual

Projection

2011

2012

2013

2014

2014 (low)

2014 (high)

Seed production

12,800

15,800

24,500

24,500

21,500

26,300

Animal Processing

11,700

10,600

13,500

13,500

11,900

14,500

Seed Delivery
Elevation

400

500

800

800

700

800

1,100

1,300

2,000

2,000

1,700

2,100

Oilseed crush (oil share)

4,700

3,800

3,800

3,800

3,300

4,100

Biodiesel Processing

15,500

13,300

14,800

14,800

13,000

15,900

Rail deliveries of
biodiesel and glycerin for
domestic market

500

700

1,000

1,000

800

1,000

Rail deliveries of
biodiesel for export
market

100

100

200

200

200

200

Barge deliveries

100

100

100

100

100

100

Port activities

100

100

100

100

100

100

Trucking to point of sale

400

600

1,400

1,400

1,200

1,500

47,400

46,900

62,200

62,200

54,500

66,600

1.07

1.05

1.70

1.70

1.28

2.00

TOTAL
Gallons Produced
(billions)



It is impossible to quantify the value added from removing grease or tallow from an
animal carcass during the slaughtering or rendering process, and this process has,
therefore, been excluded from the economic impact analysis of biodiesel. It is possible,
however, to estimate the share of grease/tallow of the total value of the animal being
slaughtered, and the employment impact of biodiesel at the animal processing stage is
estimated in this manner. Using this approach, the employment impact of biodiesel
production at the animal processing step was calculated to be 10,600 jobs in 2012, or
22% of the total jobs supported by the U.S. biodiesel sector.

© LMC International, 2013
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C. Wage impacts


The distribution of total wage impacts across the biodiesel value chain mirror closely
the distribution of jobs.



The wage impact at the animal processing step, however, is relatively small compared
to its employment impact, given the lower wages in that sector.



Conversely, jobs in biodiesel production tend to pay better than average, due to the
need for technical skills. Farm wages have also been relatively high in recent years,
thanks to strong commodity prices.

Table 4: Total wage impact of the biodiesel industry on the U.S. economy ($ millions)
Actual

Projection

2011

2012

2013

2014

2014 (low)

2014 (high)

Seed production

683

828

1,226

1,226

1,069

1,316

Animal processing

341

298

337

337

294

361

Seed delivery

12

14

29

29

26

31

Elevation

42

49

73

73

63

78

Oilseed crush (oil share)

166

124

139

139

121

149

Biodiesel processing

681

578

678

678

591

728

Rail deliveries of
biodiesel and glycerin for
domestic market

17

24

45

45

39

48

Rail deliveries of
biodiesel for export
market

4

5

10

10

8

10

Barge deliveries

3

3

6

6

5

6

Port activities

2

3

5

5

4

5

Trucking to point of sale

20

25

51

51

44

54

TOTAL

1,972

1,951

2,598

2,598

2,265

2,789

Gallons Produced
(billions)

1.07

1.05

1.70

1.70

1.28

2.00
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D. Environmental benefits
In addition to providing the substantial benefits to the U.S. economy and jobs picture
discussed above and to U.S. energy security, the use of biodiesel in the U.S. offers
considerable environmental benefits relative to fossil fuels. These benefits come mainly in the
form of reduced greenhouse gas (GHG) emissions.
Based on lifecycle emissions pathways developed by the Department of Energy (DOE) GREET
model and the California Air Resources Board (CARB) for various biodiesel feedstocks, we have
calculated the reduction in GHGs attributable to U.S. biodiesel production and consumption
(“well to wheel”). The results are that they equaled nearly 10 million tons of CO2 equivalent1
in 2011/12. If 2 billion gallons of biodiesel were produced and consumed in the U.S. by 2014,
we estimate that the reduction in GHG emissions would increase to 17 million metric tons of
CO2 equivalent (Diagram 2).
Diagram 2: GHG reductions attributable to U.S. biodiesel production and consumption

M illion M etric Tons of C02 equiv.

35
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2013
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1
CO2 equivalent takes into account emissions from methane and NOx in addition to CO2 and assigns them
an equivalence of 25 and 298, respectively, based on global warming potential.
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Methodology for this study — Summary
We have evaluated the impact of U.S.-produced biodiesel across the value chain via three
different metrics:
4.

Economic impact — quantifying the value added to the U.S. economy across the
biodiesel value chain.

5.

Employment impact — estimating the number of full-time equivalent (FTE) jobs
contributed by biodiesel production, processing, and distribution.

6.

Wage impact — evaluating the total wages for individuals employed along the biodiesel
value chain.

The economic indicators for each step of the biodiesel value chain are evaluated at three
different levels, Direct, Indirect, and Induced:


The starting point is direct effects, which we calculate based on models driven by
publicly and privately available data, industry knowledge, and interviews with industry
stakeholders. Total effects, meanwhile, have been calculated by applying detailed
industry multipliers, prepared by the U.S. Department of Commerce, to our direct
results. As the name suggests, the Direct effect is composed of the economic,
employment, and wage impacts that can be directly attributed to the biodiesel value
chain. These results have been calculated first-hand by LMC International, using
models populated with data from public and private sources, our in-house industry
knowledge and databases, and interviews with industry stakeholders.



Indirect effects are the economic, employment, and wage impacts created by those
industries that supply the biodiesel value chain, or by individuals who work at the
periphery of the sector.



Induced effects are those economic, employment, and wage impacts that stem from
household spending of the income earned from the biodiesel sector.

Our results are presented in terms of Total effects, which are the summation of direct,
indirect, and induced effects.
Direct economic impacts of biodiesel production have been manually evaluated across 11
steps in the value chain — spanning from the production of feedstocks produced specifically
for biodiesel production to delivery of biodiesel to the point of sale (Table 1). The model also
internally allocates impacts across all 50 states, based primarily on these states’ share of 1)
feedstock production and 2) processing capacity for biodiesel. An understanding of state-level
production and demand is particularly important when it comes to determining impacts on
transportation.

Use of multipliers to evaluate indirect and induced impacts
The direct effects of biodiesel on the U.S. economy are significant, but they fail to capture
the full impact of the sector.


There is a ripple effect that the biofuel has on supporting industries. This is known as the
indirect effect. For some steps in the biodiesel value chain, the indirect effect can be
quite large. This is especially true for capital-intensive aspects of the sector like crushing
oilseeds and refining crude oil to a usable fuel. To illustrate this point, consider the
typical biodiesel facility in the U.S., with an average capacity of 40-60 million gallons
annually, which directly employs between 40 and 50 people (although there is
considerable variation across the capacity and staffing rates of the country’s 100+
© LMC International, 2013
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operational facilities). This does not include the many jobs associated with keeping that
facility operational, from white collar jobs in engineering to trade professions like
electricians, plumbers, and pipefitters, which are done on a contractual basis, making the
true impact of that facility much higher.


Similarly, direct effects fail to capture the economic activity stemming from expenditures
of households drawing a salary from a given sector. While these “induced” effects are
typically smaller than indirect effects, they can still constitute a sizeable economic force,
particularly when the sector being evaluated is large, as is the case for biodiesel.

To capture indirect and induced effects, economists use multipliers, which are developed
from “input-output” tables and measure the impact on the broader economy from some kind
of exogenous shock to a specific sector of the economy. Because input-output tables and
economic multipliers are the convention when estimating indirect and induced effects, they
are available for many economies globally. In the case of the United States, multipliers are
made available by the U.S. Department of Commerce’s Bureau of Economic Analysis across
406 detailed industries and, in most cases, all 50 states. Table 5 presents the most important
multipliers used in this study, along with the industry classification NAICS code. These
multipliers are applied to our manually calculated direct effects to capture indirect and
induced effects.
We have then combined the direct, indirect, and induced effects to arrive at the total effects,
which are presented in this study.
Table 5: Multipliers used to calculate results for this study
Direct+Indirect
NAICS
31122A
311225
482000
1111C0
484000
31161A

Direct+Indirect+Induced

Economic Employment Wage
Crushing
Refining
Rail Transport
Oilseed Farming
Trucking
Animal Processing

2.02
1.93
1.49
1.63
1.52
1.94

3.48
2.80
2.45
2.27
1.69
2.56

2.73
2.60
1.83
2.18
1.61
2.58

© LMC International, 2013

Economic

Employment

Wage

2.38
2.28
1.87
1.93
2.05
2.28

4.84
4.03
3.78
2.90
2.33
3.44

3.61
3.44
2.41
2.88
2.12
3.40
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