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TABLE 1 2009 2010 Percent

NATIONAL ECONOMIC STATISTICS Third Quarter Third Quarter Change

Nominal Gross Domestic Product (Billions) $14,114.7 $14,730.2 +4.4

Real Gross Domestic Product (Billions of 2000 $) $12,860.8 $13,260.7 +3.1

Industrial Production (2002 = 100) 98.5 93.2 -5.4

Three Month U.S. Treasury Bill Rate 0.11% 0.14% +22.7

Consumer Price Index(1982-84 = 100) 216.0 218.4 +1.1

Outlook 
The National Bureau of Economic Research reported on September 20th 2010 that the Great 
Recession officially ended in June 2009. By all account this recession was the deepest and 
longest in the economy since the Great Depression of the 1930s. Deepest in the sense of job 
loss, approximately 8 million jobs and the longest in terms of duration, 18 months. Contributing 
to the impression of severity has been the painfully slow recovery over the past year or so. 
What do the economic indicators now have to say about the state of the economy in 2010? 
 
The Leading Indicators Composite Index is comprised of approximately ten very important 
economic data series.   The purpose of the index is to give insight into the future direction of 
the economy. The LICI has been rising steadily since early 2009 when it bottomed out at about 
98. The LICI has been expanding since then and in September 2010 the index reached 110.4.  
Thus the LICI is signaling that the economy will continue to expand into 2011. Unfortunately the 
index does not address the strength of the expansion. In addition, the LICI is not that useful 
when unexpected events impact the economy. 
 

The Gross Domestic Product has increased every quarter since the end of the Great Recession. 
The annualized growth rates per quarter have been 1.6, 5.0, 3.7, 1.7 and 2.0 percent. The 2.0 
percent increase in real GDP is a hopeful sign that the economic expansion is on firm ground. 
The fact that the growth was fueled by consumer spending was encouraging. GDP measures the 
dollar value of output of all final goods and services produced in the United States. It is the 
most basic measure of how the nation is performing. Industrial production has also expanded 
the past year or more. The latest reading for second quarter 2010 showed an expansion of 
nearly 7 percent as producers restock their inventories. Along the same line the Institute for 
Supply Management Index has been above 50 for over a year indicating that manufacturers are 
expanding their activities.  
 
Inflation as measured by the Consumer Price Index remains abated. The overall CPI rose just 1 
percent from September 2009. Core CPI which excludes prices changes in food and in energy 
rose by a scant 0.8 percent over the same period. This is strong evidence that the weak 
economic expansion has yet to eliminate the large amount of excess capacity in the economy. 
For an excellent example of excess capacity, consider the vast number of people either 
unemployed or underemployed. The official unemployment rate remains at a very high 9.6 
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percent in September. It is unusual to have an unemployment rate at this level a year or more 
after the end of a recession. If discouraged and unemployed workers are included, the 
unemployment rate would be approximately 17 percent. The example of excess capacity could 
be extended beyond labor to also include capital, and other economic resources.  
 
A major characteristic of this recovery has been the anemic amount of job growth taking place 
in the private sector. Nonfarm payrolls have contracted for the past four months. Admittedly 
the decline can be attributed to the government layoff of census workers. If this is taken into 
account the private sector is growing but job generation has been meager.  The reasons most 
often cited for the poor job generation of private sector jobs are as follows. First firms have 
become more efficient and have learned how to increase output without having to hire new 
workers. Second, business firms are not convinced that the recovery will produce a strong 
demand for their goods or services and thus not warrant the hiring of many new workers. Third, 
firms are uncertain as to how the changes in health care might impact their bottom line. 
Fourth, business firms are waiting for the election to take place to have a better sense of the 
legislative agenda at the state and nation levels.  Fifth, many firms are indicating having 
difficulty finding qualified applicants. Firms are indicating the skills and knowledge required for 
the 21st century economy are in short supply. Sixth, some small firms are claiming a lack of 
access to credit markets; thus, limiting their expansion and hiring plans.  
 
Given the current political environment, it is highly unlikely that there will be another major 
economic stimulus package passed anytime soon in Washington. Concerns about the sky-
rocketing federal deficit have now taken center stage in the debate. Moreover, the vast 
majority of states are facing massive budget deficits. The states will have to either cut 
expenditures or raise taxes to close the deficits. This will not help matters as it will create an 
additional drag on the economy. Lowering taxes to increase activity to reduce deficits have not 
been successful heretofore because spending has always outpaced any gains in revenue. If the 
recovery is to accelerate, then the private sector will have to take the lead role.  
 
The Federal Reserve has announced that it will undertake a policy of measured quantified 
easing. In essence the Federal Reserve is planning the gradual purchase of long term treasury 
bonds. The hope is that this will drive up the price of long term bonds and lower long term 
borrowing rates. This will make long term borrowing more attractive and stimulate capital 
spending and job creation by the private sector. Critics of the policy point out that corporations 
already are sitting on nearly $2 trillion of cash and if they wished to these corporations could 
quickly expand capital outlays. Moreover, the critics of the policy suggest that the primary 
beneficiary of the program would be the foreign debt holders of US debt and the cash would go 
overseas.  
 
The indicators suggest that the economy will move forward albeit at very modest pace. Only 
time will tell if the Federal Reserve’s new policy will succeed, and if and when the private sector 
will start to expand payrolls. The economy of our region is greatly influenced by these events 
and it is highly unlikely that our area can make significant progress in terms of job creation 
without a robust healthy national economy.  



3 
 

TABLE 2

UNEMPLOYMENT RATE  Unemployment Rate Unemployment Rate Percent

CENTRAL WISCONSIN September 2009 September 2010 Change

Portage County 5.8% 5.7% -1.0

City of Stevens Point 7.5% 7.2% -4.0

Marathon County 7.7% 7.2% -6.4

Wood County 7.4% 6.7% -8.8 

Central Wisconsin 7.1% 6.7% -5.6

Wisconsin 7.7% 7.0% -9.5

United States 9.5% 9.2% -2.9

TABLE 3 Total Employment Total Employment Percent

EMPLOYMENT September 2009 September 2010 Change

CENTRAL WISCONSIN (Thousands) (Thousands)

Portage County 40.4 39.6 -2.0

City of Stevens Point 14.3 15.1 +5.6

Marathon County 68.9 67.3 -2.3

Wood County 38.7 38.2 -1.3

Central Wisconsin 148.0 145.1 -2.0

Wisconsin 2,826.2 2,823.1 -0.1

United States 139,079 139,714 +0.5

* Percent change figures reflect data before rounding

Central Wisconsin 
The unemployment rate fell in all reporting areas (see Table 2).  In September 2010 Portage, 
Marathon, and Wood counties saw their unemployment rates fall to 5.7, 7.2, and 6.7 percent 
respectively.  The labor force weighted unemployment rate for Central Wisconsin declined from 
7.1 to 6.7 percent.  Similarly Wisconsin’s rate went from 7.7 percent to 7.0 percent and the 
United States 
unemployment rate 
from 9.5 percent to 9.2 
percent.  Thus, the 
past year saw an 
improvement in the 
unemployment 
numbers. Given 
declining employment, 
however, this means 
that workers are 
dropping out of the 
labor force.  
 
Employment figures in 
Table 3 are based on 
household data.  With 
the economic turmoil 
of the past year, it was 
not surprising that 
Portage County 
employment fell by 2.0 
percent over the 
course of the year.  
Likewise Marathon and 
Wood County payrolls 
contracted by 2.3 
percent and 1.3 
percent respectively 
over the same period.  
Central Wisconsin as a 
whole experienced an 
employment decline of 
about 3 thousand 
positions.  
Employment in the 
three counties fell from 148.0 to 145.1 thousand or by 2.0 percent.  The state of Wisconsin lost 
0.1 percent of its jobs while the nation gained almost 0.5 percent or an about 600 thousand 
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TABLE 4:  Employment Employment

CENTRAL WISCONSIN EMPLOYMENT June 2009 June 2010 Percent

CHANGE BY SECTOR (Thousands) (Thousands) Change

Total Nonfarm 148.6 144.6 -2.7

Total Private 129.9 126.8 -2.4

Construction & Natural Resources 5.0 4.7 -6.0

Manufacturing 24.8 23.7 -4.4

Trade 23.9 23.4 -2.1

Transportation & Utilities 7.6 7.5 -1.3

Financial Activities 11.4 10.8 -5.3

Education & Health Services 26.8 27.3 +1.9

Leisure & Hospitality 11.6 11.5 -0.9

Information & Business Services 18.8 17.8 -5.3

Total Government 18.7 17.8 -4.8

jobs over the year.  Thus, the amount of job generation has been nonexistent or very weak over 
the past twelve months.  
 
Table 4 gives the firm based employment numbers for Central Wisconsin.  Over the course of 
the past twelve months total nonfarm employment contracted from 148.6 to 144.6 thousand or 
by 2.7 percent.  This 
represents a loss of 
two thousand jobs 
during the past year.  
As in past reports 
the only sector of 
the economy to 
experience job 
growth was the 
education & health 
services sector.  The 
education & health 
services sector 
expanded by about 
1.3 thousand 
positions or by 1.9 
percent.  The 
employment results 
for the rest of the 
industrial sectors 
were disappointing.  
The leisure & 
hospitality sector was hard hit losing .1 thousand jobs or 0. 9 percent of its employment base in 
Central Wisconsin. Even though this is a loss it is a big improvement from past reports. The 
manufacturing and construction sectors were also hit hard by the recession contracting by 4.4 
percent and 6.0 percent respectively. Also impacted were financial activities and information & 
business services sectors. Please note at the time the time this report was written the data for 
September was not available from the state of Wisconsin.  
 
County sales tax distributions were off the pace of a year ago, Table 5.  Portage County sales tax 
distributions fell from $1,246.6 thousand to $1,225.3 thousand, a decline of nearly 1.7 percent.  
Likewise, Marathon and Wood County experienced little change in their sales tax distributions.  
Marathon rose from $2.46 million to $2.47 million or by just 0.2 percent, and Wood contracted 
from $1,233.7 thousand to $1,210.7 thousand, or by about 1.9 percent over the course of the 
past year.  These data clearly shows the lingering effects of the past recession on economic 
activity in Central Wisconsin.  
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TABLE 5 2009 Sales Tax 2010 Sales Tax Percent

COUNTY SALES TAX DISTRIBUTION Third Quarter Third Quarter Change

(Thousands) (Thousands)

Portage County $827.1 $761.6 -7.9

Marathon County $1,560.2 $1,590.8 +2.0

Wood County $821.5 $796.0 -3.1

* Percent change figures reflect data before rounding

TABLE 6

BUSINESS CONFIDENCE June 2010 September 2010

Recent Change in National 67 46

Economic Conditions

Recent Change in 63 46

Local Economic Conditions

Expected Change in 60 52

National Economic Conditions

Expected Change in 58 54

Local Economic Conditions

Expected Change in 60 50

Industry Conditions

100 = Substantially Better 50 = Same 0 = Substantially Worse

                   Index Value

 
 
 
 
 
 
 
 
 
 
 

 
The CWERB’s survey of area business executives is reported in Table 6.  This group believes that 
recent economic changes at the national level have lead to a modest deterioration in 
conditions.  In addition they believe the local business climate declined over the past year.  
When they were asked to forecast the future they expect economic conditions to improve in 
2011.  They also expressed some concern for the local economy and for their particular industry 
in 2011.  Basically they felt that economic matters would not change for them or the 
community. Table 6 also shows that the level of optimism was lower in September 2010 than in 
June 2010. An additional factor this time of year has been the tremendous amount political 
advertising which has been very negative in nature, perhaps influencing their assessment of the 
economy.  
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Figure 1: Employment Level: WI    Figure 2: Unemployment Level: WI 
 
 
 
 
 
 
 
 

 
 
 
Figure 3: Unemployment Rate: WI   Figure 4: Labor Force: WI 

 
 
 
 
 
 
 
 
 

 
 
Figure 5: Manufacturing: WI    Figure 6: Education and Health Services: WI 

 
 
 
 
 
 
 
 
 

 
Figure 7: Leisure and Hospitality: WI 
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Figures 1 thru 7 give a historic overview of how the economy in Wisconsin has performed 
during the 2006-2010 time period.  Figure 5 shows the dramatic decline in Wisconsin 
manufacturing.  In 2006 about 508 thousand were employed in manufacturing and at the end 
of 2010 the number of jobs declined to approximately 430 thousand; thus about 80 thousand 
jobs have been lost in this sector. Figure 7 shows the steep decline in the number of people 
employed in leisure & hospitality; from about 262 thousand in 2007 to 250 thousand at the 
middle of 2010.  Thus about 12 thousand jobs have been lost over the past three years in this 
sector. 
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TABLE 8

RETAILER CONFIDENCE

STEVENS POINT - PLOVER AREA June 2010 September 2010

Total Sales Compared 58 52

to Previous Year

Store Traffic Compared 56 55

to Previous Year

Expected Sales Three 58 55

Months From Now

Expected Store Traffic 56 55

Three Months From Now

100 = Substantially Better 50 = Same 0 = Substantially Worse

Index Value

TABLE 7:  Employment Employment

PORTAGE COUNTY EMPLOYMENT June 2009 June 2010 Percent

CHANGE BY SECTOR (Thousands) (Thousands) Change

Total Nonfarm 35.1 33.3 -5.1

Total Private 29.3 27.9 -4.8

Construction & Natural Resources 1.0 0.9 -10.0

Manufacturing 4.3 3.7 -14.0

Trade 5.6 5.5 -1.8

Transportation & Utilities 1.8 1.8 0

Financial Activities 4.4 4.1 -6.8

Education & Health Services 3.6 3.6 0

Leisure & Hospitality 3.4 3.5 2.9

Information & Business Services 5.2 4.8 -7.7

Total Government 5.8 5.4 -6.9

* Percent change figures reflect data before rounding

Stevens Point – Plover Area 
Table 7 gives employment levels for June 2010. Total Portage County nonfarm employment 
declined by 1.8 thousand positions or by 5.1 percent.  The only sectors that did not experience 
a decline in payrolls were transportation & utilities, educational & health services and leisure & 
hospitality. All other industrial sectors experienced varying degrees of contraction in their 
payrolls.  As I have 
stated in previous 
reports, if it were not 
for the 
aforementioned 
sectors, the amount of 
job loss in the county 
would have been 
substantially worse.  
To some extent the 
stability in these 
sectors masks the 
difficulty experienced 
by the wider economy. 
Please note at the 
time the time the 
report was written the 
data for September 
was not available from 
the state of Wisconsin.  
 
The CWERB’s survey of 
area retailers became a bit 
more pessimistic in 
September 2010 as compared 
to June 2010.  Retailers feel 
that store traffic and store 
sales modestly improved over 
September of the previous 
year.  However, it appears 
that June 2010 assessment of 
retail activity was marginally 
stronger than in September 
2010.  This group also feels 
that retail activity in the latter 
part of 2010 will be better 
than the retail scene of 2009.  
The overall significance of the 
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TABLE 9

HELP WANTED ADVERTISING 2009 2010

Stevens Point 10 11

(September)

1980=100

U.S. 10 10

(August)

1987=100

Index Value

TABLE 10 2009 2010 Percent

PUBLIC ASSISTANCE CLAIMS Third Quarter Third Quarter Change

PORTAGE COUNTY (Monthly Avg.) (Monthly Avg.)

New Applications 150 185 +23.3

Total Caseload 7,084 6,609 -6.7

TABLE 11

BY PROGRAM TYPE

PORTAGE COUNTY July August September Average

Medical Assistance 11,137 11,201 11,096 11,145

(All Programs)

Food Share 5,986 6,018 6,004 6,003

(Food Stamps)

W2 29 27 22 26

(Paid Cases Only)

Wisconsin Shares 436 432 497 455

Child Care

2010

survey is that the general level of optimism expressed in September, was lower than what was 
expressed in June. 
 
 Help wanted advertising is a barometer of local labor market conditions.  The index for Stevens 
Point at the end of September 2010 was about the same as the level of September 2009.  Thus, 
strongly suggesting that the past year was a bad 
for labor market. The information in Table 9 also 
suggests that 2010 has been a rough year for the 
U.S labor market.  Perhaps 2011 will be a stronger 
year for people seeking a job.  Please note in the 
near future the CWERB will be unveiling a new 
help wanted advertising measure that will be 
based on job advertising on the web.  
 
Table 10, 11 and 12 give valuable insight into how 
local family financial distress fared in Portage 
County over the past year.  The number of new 
applications for public 
assistance increased from 
150 to 185 or by 23.3 
percent. However, the 
total caseload for public 
assistance contracted from 
7,084 to 6,609 or by 6.7 
percent over the year. 
Table 11 gives detailed 
information on the types of 
public assistance for July-
September. Since the data are 
new to the report we do not 
have comparable numbers for 
2009. In the future we will be 
able to give percentage 
changes over the past year for 
these numbers.  In Table 12 
the number of new 
unemployment cases fell by 
over 3.3 percent when 
compared to the levels in 
2010.  In addition and more 
importantly the total claims 
number dropped from 2,541 
to 2,359 or by about 7.2 
percent over the year.   
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TABLE 12 2009 2010 Percent

UNEMPLOYMENT CLAIMS Third Quarter Third Quarter Change

PORTAGE COUNTY (Weekly Avg.) (Weekly Avg.)

New Claims 284 275 -3.3

Total Claims 2541 2359 -7.2

TABLE 13

RESIDENTIAL CONSTRUCTION 2009 2010 Percent

STEVENS POINT - PLOVER AREA Third Quarter Third Quarter Change

Residential Permits Issued 34 24 -29.4

Estimated Value of $6,857.9 $10,645.1 +55.2

New Homes (thousands) (thousands)

Number of Housing Units 74 25 -66.2

Residential Alteration 252 233 -7.5

Permits Issued

Estimated Value $1,613.3 $2,237.7 +38.7

of Alterations (thousands) (thousands)

TABLE 14

NONRESIDENTIAL CONSTRUCTION 2009 2010

STEVENS POINT - PLOVER AREA Third Quarter Third Quarter

Number of Permits Issued 7 2

Estimated Value of $4,196.7 $310.0

New Structures (thousands) (thousands)

Number of Business Alteration Permits 53 55

Estimated Value $5,101.7 $2,777.2

of Business Alterations (thousands) (thousands)

* Includes Stevens Point, Village of Plover, and the Towns of Hull, Stockton, Sharon,

and Plover.

 
 
 
 
 
 
 
 
 
Table 13 presents the residential construction numbers for the Stevens Point-Plover area.  In 
our yearly comparison the number of permits issued in Third Quarter was 24 and they had an 
estimated value of $10.65 million.  The number of housing units total was 25. When comparing 
Third Quarter 2009 to that 
of 2010 the residential 
alteration activity 
contracted from 252 to 233 
permits while the value of 
this type of this type of 
activity went up from $1.61 
to $2.24 million. Thus, a 
mixed picture is painted by 
the 2010 construction data.   
 
The nonresidential 
construction figures in 
Table 14 were as follows 
for Third Quarter 2010.  
The number of permits 
issued was just two, having 
an estimated value of $310 
thousand.  This is a large 
decline relative to the 2009 
figure.  The number of 
business alteration permits 
was 55 in 2010 compared 
to 53 in 2009.  The 
estimated value of 
alteration activity was 
$2.77 million in 2010 
compared to the 2009 
figure of $5.10 million. In 
sum the activity this year 
was off the pace from the 
prior year’s figures. 
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Figures 8 thru 11 give a history lesson with respect to the employment level, the 
unemployment level, the unemployment rate, and the labor force and how they have trended 
over the past five years in Portage County.  The figures clearly show the influence of the great 
recession on the area local economy and the figures also help to put data into a context so the 
magnitude of the events can be judged more properly. 
 
Figure 8: Employment Level: Portage   Figure 9: Unemployment Level: Portage  

 
 
 
 
 
 
 
 

 
 

                                                     
 
 

Figure 10: Unemployment Rate: Portage  Figure 11: Civilian Labor Force: Portage   
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TABLE 1

NATIONAL MEDIAN

HOME PRICES U.S NORTHEAST MIDWEST SOUTH WEST

2006 $221,900 $271,900 $167,800 $183,700 $342,700

2007 219,000 279,100 165,100 179,300 335,000

2008 198,100 266,400 154,100 169,200 271,500

2009 172,500 240,500 144,100 153,000 211,100

2010 (Aug) 178,600 260,300 149,600 155,000 214,700

VS. LAST YEAR 0.8% 7.6% 0.4% -1.50% -2.5%

THIRD QUARTER 2010

TABLE 2

NATIONAL EXISTING

HOME SALES U.S NORTHEAST MIDWEST SOUTH WEST

2006 6,478,000 1,086,000 1,483,000 2,563,000 1,346,000

2007 5,652,000 1,006,000 1,327,000 2,235,000 1,084,000

2008 4,913,000 849,000 1,129,000 1,865,000 1,070,000

2009 5,156,000 868,000 1,163,000 1,914,000 1,211,000

2010 (Aug) 4,130,000 680,000 840,000 1,620,000 990,000

VS. LAST YEAR -19.0% -24.4% -26.3% -13.4% -16.1%

THIRD QUARTER 2010

Housing Market Information 
The following seven tables provide information on the national, regional, and local housing 
market. We believe the reader will gain valuable insight into housing markets conditions and 
greater insight into the local economy. The CWERB would like to acknowledge and thank Dr. 
David Schalow of the University of Wisconsin – Stevens Point School of Business and Economics 
for the collection of these data.  
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TABLE 3

NATIONAL 

INVENTORY INVENTORY MONTH SUPPLY

2006 3,450,000 6.5

2007 3,974,000 8.9

2008 3,700,000 10.4

2009 3,283,000 8.8

2010 (Aug) 3,982,000 11.6

VS. LAST YEAR 1.5% 26.1%

THIRD QUARTER 2010

TABLE 4

NATIONAL MEDIAN PRICED MONTHLY PAYMENT MEDIAN

AFFORDABILITY INDEX EXISTING SINGLE MORTGAGE P & I AS A % FAMILY QUALIFYING

FAMILY HOME RATE PAYMENT OF INCOME INCOME INCOME COMPOSITE

2007 r 217,900 6.52 1,104 21.7 61,173 52,992 115.4

2008 r 196,600 6.15 958 18.1 63,366 45,984 137.8

2009 r 172,100 5.14 751 14.6 61,845 36,048 171.6

2010 (Aug) 179,300 4.76 749 14.9 60,498 35,952 168.3

P&I = Principal and interest

Composite = measures affordability .  For example for the year 2010, the index of 168.3 means a family  earning the median family  income has 168.3 percent of the income necessary

    to qualify  for a conventional loan covering 80 percent of a median-priced ex isting single-family  home.

THIRD QUARTER 2010
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TABLE 5

LOCAL AREA

MEDIAN PRICE MARSHFIELD STEVENS POINT WAUSAU WIS RAPIDS

2006 $105,000 $132,250 $129,000 $85,000

2007 111,000 134,700 129,900 94,950

2008 110,000 135,000 125,000 84,450

2009 114,900 130,000 129,450 87,000

2010 (Sept) 111,500 132,750 119,450 87,500

THIRD QUARTER 2010

TABLE 6

LOCAL

UNITS SOLD MARSHFIELD STEVENS POINT WAUSAU WIS RAPIDS

2006 535 687 1,587 546

2007 569 656 1,511 482

2008 516 504 1,244 366

2009 530 528 1,164 430

2010 (Sept) 339 357 886 311

THIRD QUARTER 2010

TABLE 7

LOCAL MEDIAN

DAYS ON MARKET MARSHFIELD STEVENS POINT WAUSAU WIS RAPIDS

2006 107 99 104 107

2007 119 97 102 95

2008 105 105 104 107

2009 115 99 116 131

2010 (Sept) 122 97 114 115

THIRD QUARTER 2010
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TABLE 8

SALES PRICE/

LISTING PRICE MARSHFIELD STEVENS POINT WAUSAU WIS RAPIDS

2006 96 97 98 95

2007 94 98 97 96

2008 93 96 96 98

2009 94 96 93 92

2010 (Sept) 94 96 96 97

THIRD QUARTER 2010
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1. Introduction 

 

Biomass is an important alternative source of energy in Wisconsin. Currently, our state has 
three large biomass plants using diverse fuel sources like waste wood, railroad ties, municipal 
solid waste, and paper sludge [1]. In Rothschild a biomass plant burning waste wood and paper 
sludge is planned to have a capacity of 50MW. Preliminary plans also exist to a build biomass 
plant in Ashland on the shore of Lake Superior. Wisconsin also hosts several ethanol bio 
refineries and biodiesel production facilities [22]. 
 
The extent to which bio energy can actually be a large source of future energy depends on a 
variety of factors. In this paper we try to present some evidence from the European Union (EU). 
Biomass use is of growing interest because it can contribute to sustainable development as a 
renewable resource, is locally available, and can be easily converted into energy. Using biomass 
for the production of electricity or heat nevertheless still generates greenhouse gas emissions.  
 
The term biomass describes an organic material that is produced from plant-fed animals or 
from plants directly. Sources of bio energy include crop residues, forest and wood process 
residues, animal wastes, human sewage, municipal solid waste, food processing wastes, 
purpose grown energy crops, and short rotation forests. Biomass also can be converted into 
more convenient forms such as solid fuels (pellets, briquettes, ) liquid fuels (methanol, ethanol, 
etc) or gaseous fuels (biogas, synthetic gas, etc) to generate power or heat or a combination of 
both.  
 
One concern is how the production of biomass for energy will affect the land used to produce 
crops, impact water use, biodiversity, and sustainability. In general, experience in the EU has 
shown that biomass affects biodiversity, soil and nature conservation and that extensive use of 
bio energy competes with other uses for land and water [3]. The environmental benefits of 
biomass use also decrease if fertilizers have to be used to improve crop yields.  
 
The balance of the paper provides an overview of issues involved with Biomass based on the 
experience of the EU.  First, the paper describes the best practices with respect to bio mass 
sources and uses.  Second, it draws upon existing research from Europe in evaluating the 
environmental impact of bio energy. Third, we look at the economic impacts of bio energy. Last, 
the paper provides preliminary recommendations and outlook. 
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2. Biomass Use and Origin 
 
2.1 Optimal Source of bio-energy and availability 
 
 A major obstacle in evaluating the competitiveness of bio energy is that the current price of 
fossil fuels does not reflect their true costs from an economics perspective. Fossil fuels cause 
negative externalities through their emissions. Negative externalities in economics are costs 
associated with the production or consumption of a product, which are not incurred by the user 
or producer. These external costs can be caused by emissions of green house gases, dust 
particles, or other emissions related to the consumption of fossil fuels. Since the prices of fossil 
fuels generally do not reflect these external costs, the higher pecuniary costs of bio energy do 
not necessarily imply a lack of competitiveness. 
 
Accounting for all the economic effects from the consumption of fossil fuels, an EU study finds 
that only facilities using forestry residues and saw-mill waste were competitive with fossil fuel 
at 1998 prices. The most economical programs use biogas made from animal slurry and 
industrial organic waste, make use of woody biomass (short-rotation coppice) for industrial 
combined heat and power, gasification, and atmospheric pressure gasification of short-rotation 
coppice [8]. It is possible that the best sources of bio energy might change once more R&D 
effort is spent on converting biomass into energy. [17] The use of residues is generally 
preferable to harvesting energy crops because of the additional efforts required for growing 
and harvesting energy crops. If energy crops are to be used, perennial woody crops are 
preferable to annual energy crops because of the additional costs of planting annual crops. It 
seems that the most promising programs in the EU are obtained through the gasification of 
forestry residues and short-rotation coppice [8]. If fertilizers need to be used to improve crop 
yields, the “green” impact of using biomass decreases.  
 
Studies by the International Energy Agency confirm that organic residue and waste are the 
most cost effective sources of bio energy. In fact, one organic residue - black liquor (a residual 
material from the wood pulping process) – is already being used as a heat resource for pulp 
mills. Furthermore, the International Energy Agency claims that it is economical to use wet 
wastes for biogas production on farms and in food processing plants. Another source of bio 
energy on farms consists of the biomass left in the field after harvest [18]. However, the use of 
biomass commonly left in the field after harvest, needs to be viewed with caution, because this 
biomass is actually a source of nutrients for the soil.  
 
A UK study of the use of woody crops for biomass production finds room for productivity and 
use increases. This study also points to limitations of biomass production due to limited water 
availability. It finds that poplar and willow are ideal for the generation of biomass because of 
their favorable energy ratios and rapid growth rate. The most economical use of these woody 
crops would be for joint heat and power generation [1], [8].  
 
Support for these findings comes from a US study that analyzes the use of short-rotation wood 
crops like willow. Willow is particularly well suited as a supplier of biomass because it can be 
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produced in short time periods, its ease of vegetative propagation, broad genetic base, and 
ability to resprout after multiple harvests [11]. 
In support of the general findings by the International Energy Agency, evidence from UK shows 
that energy crops (e.g. bio ethanol from corn) have the poorest overall environmental 
performance.  The extensive use of machinery for harvesting corn requires large amounts of 
fossil fuel and fertilizer (fossil fuel based). The same study also confirms other quoted findings 
that bio energy is best is used in the form of biomass waste from forestry or agriculture [21]. 
 
2.2 Best use of bio energy 
 
In evaluating the use of bio energy several important aspects have to be considered: the 
availability of biomass, delivery and transportation methods, and the quality of the energy 
generation process [18]. Furthermore ecological sustainability, pollution, and competition with 
other crops need to be considered. 
 
When building a bio energy plant, it is also necessary to determine the appropriate size of the 
plant. Several possibilities with respect to size are economically viable: small on-farm heat, 
district combined heat and power, or large scale electricity plant. Ideally bio energy plants 
should be set up to handle multiple energy crops, but these are more difficult to design. The 
goal of biomass use needs to be clearly defined. Should the overall emission of greenhouse 
gases be reduced or should we focus on reducing our dependence on fossil fuels?  
 
Biomass tends to have low-energy density compared with fossil fuels. The lower density causes 
handling, storage, and transportation to be more expensive per unit of energy. These costs 
decrease if the biomass can be collected and prepared in close vicinity to the power/heat plants 
[19], providing a further argument for small decentralized plants.  
To reduce pollution, in particular the emission of CO2 and NO, studies have shown that 
retrofitting a coal plant to use cattle biomass (manure) or other biomass can be done in a cost 
effective way. For this type of refitting plants of the size of 50MW to 100MW are most suited 
[4], [21]. Plants of larger sizes have the advantage of economies of scale. However, large power 
plants need to be in central locations which increases the distance the biomass has to travel to 
the plant and therefore increases pollution from transport [4]. The negative effects of 
transporting biomass increase with the size of the power plants. Evidence from the UK shows 
that the optimal size of a biomass plant is about 50MW [21]. 
 
Experience from the EU shows that best performance of bio energy from an economic point of 
view can be achieved when joining the generation of heat and power [8]. 
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3. Evaluation of Bio energy 
 
3.1 Environmental performance 
 
An important goal of using bio energy is to decrease the environmental impact of the 
generation of power and heat. Just decreasing emissions cannot be the only goal. Harvesting 
bio energy needs to be environmentally sustainable, too. Fertilizers should only be used to a 
limited extent, so that the nutrient balance of the soil is not negatively affected. As with any 
crop, the balance between harvest and natural regeneration needs to be evaluated. 
Furthermore some biomass should never be used for aesthetic, recreational, biodiversity, or 
water management reasons. In this light, we will have a look at the environmental performance 
of the above discussed sources of bio energy.  
An EU study finds that bio energy can have significant environmental advantages compared to 
fossil energy sources, if the mitigation of global warming is the main goal. Experience in the EU 
shows a positive effect for net emissions of CO2. However, the results are not clear for other 
pollutants. Generally, the emission levels of bio energy production cannot quite be compared 
with the emissions level of fossil fuels because of the vastly different stages of technology of 
the two energy sources [8], [19]. 
 
Corn for ethanol production or oilseed rape for biodiesel production is not environmentally 
sustainable, because of the high input needs of fossil fuel, fertilizer and chemicals to meet 
growth targets. Research from the UK recommends using biomass waste from forestry or 
agriculture to minimize the environmental impact of bio energy production. The use of 
agricultural waste (manure) also has the advantage that it may reduce groundwater pollution. 
The use of forestry residues also contributes to reducing acidification levels in the forest as 
nitrogen is removed. The use of biomass residues may also facilitate waste disposal and hence 
reduce ground water pollution [8], [21]. 
 
Most studies recommend the use of woody crops, such as poplar or willow. However, if 
agricultural areas are converted from food crops to woody crops for energy production, 
groundwater problems can arise. Woody crops have larger roots, thus conversion of 
agricultural areas from food crops to woody crops would increase pressure on groundwater 
availability. This can easily lead to stressed water situation in some parts of the world. Aside 
from the use of woody crops, studies also recommend the use of wood residue. Here the 
question arises if the nutrient availability in the soil is going to be endangered by this practice. It 
seems that a trade-off exists between the use of bio-waste and soil nutrients. Using agricultural 
waste for the generation of energy is generally problematic for sustainable agriculture, because 
organic agriculture relies on closed nutrient cycles rather than using fertilizer. Hence, the 
International Energy Agency recommends that it needs to be carefully monitored how much 
biomass is being removed. If energy forests are being created, it is better if only woody parts 
are removed, leaving behind leaves, tops, small branches and bark [18]. 
 
In fact, the removal of excess wood from forest has already turned into a problem in Germany. 
The increasing amount of power plants fired with wood furnaces that run on wood pellets has 
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caused the demand for lumber to increase. (Germany has already reached its limit in the 
availability of waste wood) To satisfy the growing demand, harvesters (“woodcracker”) not only 
gather waste wood, but also remove the roots of trees and branches. This practice can threaten 
the ecological balance of the forest soil because of the loss of organic substances and minerals. 
About 50% of the minerals contained in trees are in needles, leaves, branches, and the treetop. 
The organic matter is then decomposed by microorganisms. If these parts of the trees are 
removed from forests, the soil will not be able to support remaining trees. [20] This view is 
supported by evidence from bio energy production in the UK. Their experience shows that the 
use of bio waste reduces biodiversity [21]. 
 
Many studies on the use of bio energy point at the low level of technology involved in 
producing energy crops. Improving the level of technology also involves increasing the amount 
of fertilizer that is being used. However, large use of fertilizer contradicts the “green” goal of 
using bio energy and may make sustainable agriculture impossible [14]. Since woody crops for 
biomass production are in competition with food crops, research recommends that energy 
crops should be grown on marginal or otherwise unusable land. From the point of view of 
environmental sustainability, competition with food crops needs to be avoided [5]. 
 
Even though harvesting woody crops have many problems from an environmental point of 
view, evidence from the Mediterranean economies shows that the use of poplar trees for 
biomass production has a positive environmental impact with respect to the emissions of 
energy production. Again, a large part of evaluating the environmental impact of bio energy 
and comparing it with fossil fuels depends on appropriately accounting for the emissions of CO2 
[6].  Research shows a substantial decrease in SO2 emissions for all case studies in the EU. 
 
A cost and benefit analysis of bio energy sources will have to pay attention to the protection of 
soil and water resources. A US study points out that bio energy can have potential negative 
environment consequences. It agrees with the findings from Europe that perennial biomass 
crops have advantages over annual crops. Perennial crops need fewer inputs, develop more 
below ground, and provide more habitat for wildlife [9].  
An analysis of the use of short-rotation woody crops such as willow to supply energy for the US 
finds problems of high production costs. This study concludes that the supply of bio energy 
through the harvest of woody crops needs significant improvements in yields and productive 
efficiency to be able to compete with fossil fuel sources of energy. Nevertheless it also 
concludes that willow can be cultivated on marginal agricultural lands, which can lead to 
improving site conditions, soil quality and landscape diversity [11]. 
 
3.2 Economic performance 
 
3.2.1 Competition with other crops 
 
Economics tells us that an increase in the demand for water and land, without any changes in 
supply, increases prices of water and land. The supply could increase only if more land or water 
would become available. The general problem with expanding the production of bio energy is 
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their competition with the production of food and fiber [18]. Expanding the production of 
energy crops could cause problems with water scarcity. 
 
While there is no evidence about problems with water or land supply, research in Germany has 
shown that general increases in the price of lumber since wood has been harvested for bio 
energy production. The rise in the demand for wood in Germany has pushed up prices of 
lumber across the board. Between 2003 and 2005, lumber prices have doubled in Germany. To 
counter the price increase, farmers are encouraged to use their acres in planting fast growing 
poplars and willows to supply the biomass power plants [20]. The producers of pellets are being 
criticized for starting to use more than just waste wood to produce the wood pellets. In most 
cases wood pellets (small pressed pieces of wood) are produced from waste wood, coming 
from the wood processing industry. Their use is rapidly increasing in the production of heat in 
Germany. The German Energy Pellet Association (DEPV) predicts that 500,000 pellet heating 
systems will be used by 2015 and that wood pellets will account for 10% of the heat generated 
in Germany. [13] 
 
In Mediterranean nations where water is very scarce, it is especially important to monitor the 
competition between the use of poplar trees with other crops and water suppliers. 
 
3.2.2 Employment Effects 
 
In addition to the environmental benefits, a region like Wisconsin could also benefit from bio 
energy in promoting employment and stimulating the local economy. Bio energy is a young 
sector, hence there is ample room for entrepreneurial companies to grow. Bio mass needs to 
be harvested, plants need to be retrofitted, and other ancillary activities need to be provided as 
well. Evidence from UK shows that biomass can contribute to rural development if biomass is 
used for heat generation. In order to benefit the local poor, more emphasis needs to be placed 
on small farm enterprises as producers of biomass. The price competition with fossil fuels, 
however, creates pressures to exploit economies of scale and create large farms to harvest 
biomass rather than using small farms. Nevertheless, local heating generation could provide 
some low skill jobs and reduce heating costs. Low skilled jobs could become available in areas 
where mechanization of harvesting is not possible or desirable [21].  
 
Other studies indicate that a potential for rural development exists. Bio energy generation 
requires smaller power plants than those that use fossil fuels to limit the environmental impact 
of these plants. These smaller plants need to be built and hence could provide a source for job 
growth [4]. Overall, the research on the employment effect does not reach conclusive results. 
Some research on the entire EU market for bio energy find no positive or negative employment 
effects, based on the assumption that eventually technology will improve [16]. Other research 
of the European Union finds small positive employment effects [8]. For Germany, it was 
estimated that supplying 5% of its energy demand from biomass would result in some 60–120 
thousand jobs [7].  
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Finally, according to the International Energy Agency, biomass has a higher labor to energy 
ratios than coal or gas, making some job growth in the energy sector possible [18]. Many of the 
jobs generated by the use of bio energy will be replacement jobs, as heat and electricity 
generation from fossil fuels will decrease and hence jobs in these sectors will disappear. 
Because the use of biomass is still in its infancy, many jobs can be created through research and 
development efforts.  
 
Research shows that harvesting poplar trees for biomass production is characterized by large 
economies of scale. So far the power plants and poplar plantations are at an early stage in the 
industry’s development. As an infant industry, there should exist significant opportunities for 
technological development in the future [6]. However, a similar analysis undertaken in the US 
points out that a limited supply of land could be a potential problem. Land also needs to be 
used for food needs, hence prices for agriculturally viable land will likely increase. Yet, 
technological advances should increase productivity and improve the efficiency of the 
conversion-process for energy crops [9]. 
 
Generally, it can be assumed that as technology improves, the smaller the employment effect 
will be. Most likely jobs created in the bio energy sector will be substitutes for jobs in other 
sectors [8]. 
 
3.2.3 General Economic Effects 
 
Experience from the EU shows that even at a more advanced stage of bio energy production, 
few bio energy technologies are competitive with common fossil fuel technologies [8]. 
However, to be able to fully compare the cost of biomass with fossil fuels and to evaluate the 
impact on the economy, the external cost of fossil fuel sources needs to be established. Most 
existing studies find the biofuel use decreases the amount of SO2 emissions. Many studies also 
find decreases in CO and NOx emissions, but these emissions depend more on the type of 
energy conversion than on the energy source.  
 
The largest impact of biomass will be on energy prices. Most studies show that energy from 
biomass can be produced at prices that are competitive with fossil fuels. Estimates of biomass 
from bio waste vary from $1 to $3 per Giga Joule. At $2 per GJ, the biomass cost is equivalent to 
oil priced at $ 20 per barrel. If all external costs of energy production are appropriately 
accounted for, biomass energy production might become competitive at even lower levels of 
fossil fuel costs [2]. 
 
Since energy generation from biomass is still in its early stages relative to fossil fuel, prices of 
energy generated with biomass are likely going to decrease in the future. Hence, given that 
prices of both fuel sources will be at similar levels it is possible that the overall economic effect 
of biomass will be neutral. 
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4. Recommendations and Outlook 
 
It is possible to reduce the emission of green house gases by substituting biomass for fossil fuels 
in generating heat and power. Research shows that using biomass for energy and heat 
production will likely not increase prices. Generally the biomass sector has some room to grow, 
even if the growth happens in an environmentally sustainable way. According to the US 
Department of Energy, Wisconsin has a capacity to produce a total of 8.7 million dry tons of 
cellulosic biomass (woodchips, grass, …) which is equivalent to 26.7 million barrels of oil and a 
total of 8.6 million dry tons of crop biomass which is equivalent to 26.4 million barrels of oil.  
Aside from environmental reasons, a state like Wisconsin could also benefit from bio energy if it 
were to promote employment or stimulate the local economy. Bio energy is a young sector, 
hence there is ample room for entrepreneurial companies to develop.  Much of the 
employment gains in the biomass energy sector, however, is likely to substitute for jobs in 
other sectors.  
 
In short, evidence shows that biomass can be used for energy production at competitive prices 
and have a positive effect on the environment.  
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