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What is EIA?

EIA is the Energy Information Administration
Statistical arm of the Department of Energy (DOE)
Collects energy data on over 70 surveys
Provides energy statistics and analysis from the surveys:

EIA supplies daily, weekly, monthly and yearly energy 
quantity and price data
Forecasting and analysis of both domestic and 
international energy markets
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Daily spot Crude Oil price, Weekly retail gasoline price, and Weekly Natural Gas storage report
 National Energy Modeling System (NEMS), Short Term Energy Outlook, International Energy Outlook



Energy Consumption Surveys

Three main surveys in EIA that are demand-based:
Residential Energy Consumption Survey (RECS) 
Commercial Buildings Energy Consumption Survey 
(CBECS)
Manufacturing Energy Consumption Survey (MECS) 
– missing are agriculture, construction, and mining

No longer collect energy consumption data for 
Transportation sector (RTECS)



Energy Consumption by Sector
Industrial Sector uses One-Third of the Energy in the U.S., 2007

Commercial
18%

Industrial
32%Transportation

29%

Residential 
21%

Source: EIA Annual Energy Review, 2007

Note: The percentages are based upon supplier surveys rather than consumption.
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MECS in Brief

Is a sample survey fielded every 4 years (used to be 3)

Mandatory by federal law 

Designed and sponsored by EIA; the U.S. Census 
Bureau conducts the data collection

By Using Census Bureau, data are confidential by Title 
13 of the U.S. Code
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One of three survey systems in EIA that addresses the issues of demand for energy and the relationship of that demand to characteristics of the sector. 
2. Questionnaire is a self-administered written questionnaire.



MECS in Brief (continued)

Uses the North American Industry Classification System 
(NAICS) to classify industry types and establishments

Statistical sample from list frame (15,500 sample cases 
in 2002 and 2006)

Self-administered questionnaire through the Internet 
(electronically based) and mail



Why Have a MECS?

Specifically mandated by U.S. law

Only survey on energy consumption for the U.S. 
manufacturing sector that is both statistically reliable and 
comprehensive 

Provides the baseline energy consumption data for the 
U.S. manufacturing sector



Some Uses for the Data

EIA's Office of Integrated Analysis and Forecasting uses 
the data extensively as input to National Energy 
Modeling System (NEMS) industrial models

Other EIA data and analysis projects use MECS for:
estimates on renewable resources 
submissions to the International Energy Agency 
and inventories of greenhouse gases



Some More Uses for the Data

The DOE Industry Technologies Program (ITP) uses the 
MECS end-use data in QuickPEP, and will use the 2006 
data to examine the penetration in industry of their 
energy management programs

The Bureau of Economic Analysis uses the MECS to 
prepare the industry inputs for their benchmark and 
annual input-output accounts, which are in turn used in 
the computation of gross domestic product
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Data Example: Fuel Consumption of Largest Energy-Using 
Industries
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How the MECS is Designed

EIA is responsible for the design and content of the 
survey

Some data questions mandated through the law

Others arise through our continuing understanding of the 
survey and the manufacturing population (e.g., energy 
source shipments, and breakouts of specific energy 
sources)

We meet with our users regularly, especially before a 
new survey, to understand their needs
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User needs: some of the energy management and technologies questions



Who Conducts the Survey?

The U.S. Census Bureau is responsible for the mailing, 
data collection, and processing all with input from EIA

By using Census we benefit from:
Larger staff and resources
Well-maintained comprehensive survey frame
Strongest confidentiality protection
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EIA is a relatively small agency that does not have the resources to conduct large surveys solely using its own labor force.
I’ll talk about the last two items later.






What is Collected?

For all burnable energy sources:
Purchases and Expenditures
Transfers in (or receipts coming from other than 
purchases)
Onsite Production
How much used as a fuel
How much used as a nonfuel or feedstock
For some energy sources: how much shipped offsite
For fuel oils and gasoline: storage capacity



What is Collected? (cont.)

For electricity, steam, and other boiler output (hot water):

Purchases and Expenditures

Transfers in

Onsite Generation (CHP and conventional generation 
(electricity only) and generation from renewable 
sources (hydropower, solar, wind, geothermal))

Sold or transferred out



What is Collected? (cont. 2)

For most widely used energy sources, breakouts of end-
uses (e.g., boiler fuel, process heat, building HVAC)

Fuel-switching capacity

Energy management program participation

Technologies
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What is Collected? (cont. 3)

Building number and square-footage

Also uses data collected by Census and present on the 
frame data records: 

Value of shipments 

Total employment

Value added (Basically, shipments minus costs) 
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The Sampling Frame

The sampling frame (or list of units) is from the mail file 
of the Economic Census—Manufacturing (ECM)

The mail file has only 60 percent of the manufacturing 
establishments in the U.S.

However, it covers 97 to 98% of U.S. manufacturing 
payroll and is estimated to contain at least that much 
energy consumption 
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By doing this we save a lot resources. We only have to go to a sample of approximately 200,000 establishments rather that 350,000 yet still get most of the coverage in most economic variables. We suspect that energy consumption is even more skewed. More data problems with the smaller ones.



The Sampling Frame (cont.)

The frame has names, addresses, activity information, 
but also ECM data that are used to construct a Measure 
of Size (MOS)

The MOS is a way of determining the relative importance 
of an establishment site in an industry

The MOS is constructed from the cost of fuels and 
electric energy data, from the ECM 
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Sample Methods

The MECS sample is a form of probability proportion to 
size (PPS)

Establishments with greater MOS have a greater chance 
of being included in the sample

Sample sizes were assigned to each industry to ensure 
small errors due to sampling
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Sample Methods (cont.)

Sample was selected so as to have reliable estimates for 
industry type, and in 2002 geographical area

In some industries, we took all the available 
establishments in the frame:

those industries  with 100 or fewer establishments;
those with heavy feedstock use

Some industries were chosen for their special use of 
energy (wood and agricultural waste) 
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We use a modified Tillé  method where establishments are eliminated iteratively until the desired cell sample size is achieved. The Tillé method replaced the Poisson method used in earlier version because of demonstrated sample efficiency gains. 



Editing and Data Processing

MECS data are collected and stored on a database 
called StEPS (i.e., Standard Economic Processing 
System)

In StEPS the data can be reviewed and edited with 
procedures used in other surveys known to the analysts

Included are price checks, balance checks, and referral 
to past data 
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Price checks: whether a computed purchase and expenditure falls within an expected range. Uses other EIA data.
Balance check: Whether totals are in line with components. 
Input-output check: sum of inputs to an energy source has to be 110% or 90% of outputs 



Editing and Data Processing (cont.)

Data are easily “flagged” for analyst correction, rare 
imputation, or computer batch correction

StEPS also houses many derived variables (i.e., values 
formed from other reported values) which form the 
backbone of the MECS estimates



Importance of Derived Values

Manufacturing has complicated energy flows:
Fuel and feedstock use
Energy that can be produced onsite from both energy 
and nonenergy sources
Shipments offsite

When trying to determine “total energy consumption,” 
double-counting can be a problem



Preparation of Tables

Tables are prepared using the sample weights, reported 
and derived values
Examined at cell level for cycle-to cycle consistency and 
compared to economic data
Typically, row “stubs” are industry and geographic 
breakouts with energy source types forming the column 
headers 
Because we use the ECM frame, we also have access to 
data that are collected by Census 
We can therefore show tables -broken out by value of 
shipments and employment size categories without 
actually collecting that data as part of the MECS 



Example of MECS Table
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I know you can’t see it that well but it’s important to see the NAICS codes and industry titles forming the rows and the energy sources forming the columns. Also within this the table, you will see “W” ‘s indicating withhold for disclosure purposes.



Example of a MECS End-Use Table



Confidentiality and Disclosure Analysis

All MECS data are strictly confidential in accordance with 
Title 13 of the U.S. Code

Micro data can only be viewed at the Census Bureau 
and associated Data Centers by Census Staff and those 
with special sworn status

Even tabular data are subject to confidentiality testing
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Confidentiality and Disclosure Analysis 
(cont.)

If data cells are mostly attributable to a small number of 
companies, then that cell must be suppressed, indicated 
in our case with a “W”

Other cells would then have to be withheld as 
complimentary suppressions so that the original cell 
cannot be obtained through arithmetic



Current Enhancements

MECS is a necessary and complicated survey. It has 
faced declining response rates as well as timeliness 
problems. That could in turn effect our relevance and 
budgets. To help with those problems we instituted a few 
changes:

The 2006 MECS, currently being processed and 
edited, is mostly Internet-based (electronic) 
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Current Enhancements (cont.)

The electronic questionnaire has built in edit warnings 
and automatic computations. This could aid in having 
an initially cleaner dataset

We have a “business help site” which has information 
about the survey including instructions and FAQ’s

If respondent prefers written form, they can download 
PDF’s 

“Short” form is mailed to smaller establishments if 
requested
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Click Here for More Information

MECS Home Page: 
http://www.eia.doe.gov/emeu/mecs/contents.html

Recent data:
Data tables: 
http://www.eia.doe.gov/emeu/mecs/mecs2002/data02
/shelltables.html
Summary of findings: 
http://www.eia.doe.gov/emeu/mecs/special_topics/en
ergy_use_manufacturing/energyuse98_02/98energyu
se02.html

http://www.eia.doe.gov/emeu/mecs/contents.html
http://www.eia.doe.gov/emeu/mecs/mecs2002/data02/shelltables.html
http://www.eia.doe.gov/emeu/mecs/mecs2002/data02/shelltables.html
http://www.eia.doe.gov/emeu/mecs/special_topics/energy_use_manufacturing/energyuse98_02/98energyuse02.html
http://www.eia.doe.gov/emeu/mecs/special_topics/energy_use_manufacturing/energyuse98_02/98energyuse02.html
http://www.eia.doe.gov/emeu/mecs/special_topics/energy_use_manufacturing/energyuse98_02/98energyuse02.html


Click Here for More Information (cont.)

Methodology: 
http://www.eia.doe.gov/emeu/mecs/mecs2002/methodol
ogy_02/meth_02.html
MECS Questionnaires (blank): 
http://www.eia.doe.gov/emeu/mecs/mecs2002/forms200
2/mecs_forms.html
Email or call one of us:

Robert.Adler@eia.doe.gov or (202) 586-1134 
Thomas.Lorenz@eia.doe.gov or (202) 586-3442

http://www.eia.doe.gov/emeu/mecs/mecs2002/methodology_02/meth_02.html
http://www.eia.doe.gov/emeu/mecs/mecs2002/methodology_02/meth_02.html
http://www.eia.doe.gov/emeu/mecs/mecs2002/forms2002/mecs_forms.html
http://www.eia.doe.gov/emeu/mecs/mecs2002/forms2002/mecs_forms.html
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