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AN INPUT-OUTPUT MODEL
OF ALABAMA’S ECONOMY:
Understanding
Forestry’s Role

PETER TRENCHI, Ill and WARREN A. FLICK*

INTRODUCTION AND OBJECTIVES

THE FOREST ECONOMIES of Alabama and other southern
states have expanded rapidly in recent years. The natural and
human resources of the region are well suited to the needs of
the forest industry, and these industries have grown to posi-
tions of economic leadership in many southern states.

In Alabama, the forest industry now has the largest value
added of any manufacturing industry, which is quite signifi-
cant because value added is considered to be the best single
indicator of an industry’s economic contribution to a region
(24)1. The forest industry’s value added has grown at a com-

. pound annual rate of 11.6 percent since 1960, which shows
forestry to be among the State’s most rapidly growing major
industries (6). Recently announced expansions indicate rapid
growth will continue in future years.

Such industrial growth is an interdependent process. Forest
industries cannot undergo such growth without influencing
and being influenced by the rest of the economy. The pros-
pects for continued development of the forest industries de-
pend heavily upon the availability of timber and other re-
sources. In addition to increasing employment and income in
forest industries, this development will cause added income
and employment in other sectors of the State’s economy. It
will also increase tax revenues for Alabama’s state and local
governments. For this development to occur in an orderly and

*Research Assistant and Associate Professor, Department of Forestry.

1The value added of any firm or industry is the value of gross receipts less the cost of
raw materials. It may be viewed as a fund out of which firms can pay wages, rents,
interest, and taxes, arl of which usually have local significance. It can also be viewed
as any industry’s contribution to the Nation’s Gross National Product.
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beneficial way, leaders in industry and government need
basic information about the size, scope, and relative impact of
forestry and forest industries.

Although large amounts of data are compiled by public
agencies, these data are not integrated to show the relation-
ship between forestry and the overall economy of Alabama. In

' the absence of an integrating model or theory, they provide no
basis for a systematic study of the contributions forest indus-
tries make and little basis for forecasts about the impacts of
planned activities and policies.

It was the objective of this study to describe, quantify, and
relate the economic activity of forest industries in Alabama to
the entire Alabama economy. The basic procedure was to
build an input-output model of the State economy, then use
the model to describe the role of the forest industries in the
State.

Input-output models of state economies are relatively rare
in forestry because the necessary data are difficult and costly
to obtain. Two traditional procedures are available for con-
structing such models. One involves preparing questionnaires
and conducting interviews of a sample of businesses within a
state. That procedure gives an excellent model, but it is very
expensive.2 A second procedure, used by foresters and general
economists, is to estimate a state model by adjusting published
national input-output models to correspond to the industrial
structure in a state. Troutman and Porterfield (18) developed a
small model for Arkansas, and Terfehr (17) developed a simi-
lar, though larger, model for Mississippi. This procedure gives
results of uncertain value because it is impossible to assess the
validity of the model without independent data. In the few
cases where independent data were collected and used for
comparison, substantial differencies were found between
models derived from national data and those from indepen-
dently gathered state data (3, 8, 15).

The modeling problem is significant. Input-output models
are surely useful, yet traditional procedures seem to present a
choice between good models which are prohibitively expen-
sive and unreliable models which are affordable. The model
described here is an attempt to solve this problem by using

2William Miernyk, who has conducted several input-output studies, told the au-
thoils ilt would likely cost in excess of $1.5 million to duplicate his 1965 West Virginia
Model.
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low cost mail survey procedures to collect data about Ala-
bama’s mining and manufacturing industries. Other sectors
were estimated from national input-output tables. The result
is a hybrid model, less thorough than that of Loviscek et al.
(11), yet consistent with that recommended by Czmanski and
Malizia (3) and Richardson (14).

The remainder of this report introduces input-output
analysis and the methods used to build the Alabama model.
The Alabama model is presented in detail, and it is used to
reach conclusions about the development potential of forestry
in Alabama.

INPUT-OUTPUT ANALYSIS?

Input-outputanalysis was developed by Wassily Leontiefin
the 1930’s and it involves a general theory of production based
on ideas of economic interdependence (9, 10). It is unique in
its ability to simultaneously provide detailed estimates of spe-
cific interindustry transactions and information about the en-
tire aggregate of economic activity. It has been used for a wide
variety of purposes including but not limited to evaluations of
alternative economic development programs, studies to de-
termine the relative labor intensity of U.S. exports, evalua-
tions of the economic effects of disarmament, studies of state,
multicounty, and county economies, and studies of central-
ized administrative systems.

The idea of economic interdependence among industries,
governments, households, and people in other regions is
given concreteness in a table of numbers called a flow table or
transactions table. Such a table is illustrated in figure 1 where
the industries of the economy are listed along the top and left
margins. Each entry in the figure is simultaneously a sale from
the industry at the left and a purchase by the industry at the
top. These numbers, though hypothetical in figure 1, show the
total value of all interindustry transactions in a year. For
example, the lumber industry bought $4 million worth of ag-
ricultural output and sold $6 million worth of lumber products
to agricultural businesses. When read down a column the
numbers indicate purchases by the industry at the top. When
read across arow, they indicate sales by the industry at the left.

3For a more complete explanation of input-output analysis see Miernyk (12) and
Elliot-Jones (5).
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Consuming or Purchasing Industries

o

é Agriculture Lumber Steel Final demand Total sales
B9 Agriculture ............ 7 4 2 . . . 25 8
-2  Lumber ............... 6 2 1 . . . 29 45
O &  Steel .......oo.oooni.. 0 5 3 ... 15 9l
o5 . . .

£

oc . . . .

3 Primary input .......... 10 9 20

e Total purchases ............ 82 45 91

o

FIG. 1. Hypothetical transactions table for an economy ($Million, 1977).

As displayed in figure 1, the transactions data are simply a
description of 1 year of economic life. By themselves, these
data provide no predictive or analytical power. Such power
comes from combining transactions data with a theory of eco-
nomic behavior long familiar to businessmen. In this theory,
the primary forces creating industrial activity in a region are
final demands, measured as the purchases by “end users” of
commodities and services. Businessmen invest, purchase raw
materials, and produce because they perceive demands for
their products.

To produce and meet final demands, each industry must
purchase raw materials and services from other industries,
stimulating their production as well. When consumers de-
mand more paper, the paper industry must purchase more
wood, chemicals, and other inputs. These other industries
then increase their purchases, stimulating still more economic
activity.

Some of the inputs purchased by industries are given spe-
cial status—primary inputs. These are non-produced or
exogenous inputs from relatively basic sources. Labor and
government services are usually included in input-output
theory as primary inputs.

In the Alabama model, final demand has four parts: pur-
chases by Alabama households, purchases by state and local
governments, purchases by the federal government, and pur-
chases by out-of-state households, businesses, and govern-
ments (exports). In the hypothetical numbers of figure 1, only
the total final demands are illustrated ($29 million for lumber).
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In the Alabama model, primary inputs are labor (purchased
from households), government services (provided from taxes),
and imports (purchased from outside Alabama). In figure 1,
only the total primary inputs are illustrated, and lumber pur-
chased $9 million of these.

A basic accounting identity used in input-output analysis is
that total sales must equal total purchases, that is, any industry
spends its entire income in a year to meet production costs of
that year.

That identity usually requires that extra sectors be included
in the model to account for profits, investment, depreciation,
and inventory adjustments. In the Alabama model, an unallo-
cated sector serves all these functions as well as providing a
place for the adjustments required in balancing the model.

These notions about demand, production requirements, and
primary inputs can be further specified by constructing a set of
simultaneous equations from the transactions data, then solv-
ing the equations in a way that yields a predictive model.

Technical input coefficients (sometimes called direct input
requirements) are defined as the value of inputs required per
dollar’s worth of output. Each industry’s production technol-
ogy can be represented as a column of coefficients, each coef-
ficient defined as .

aj; = xi/X (A)
where:
aj; = technical coefficient,

Xj = value of sales of sectori to sectorj where i and
j go from 1 to n and n is the number of en-
dogenous industries,

Xj = total output of sector j.

The fundamental production equation for the input-output
model states that any sector’s total output must equal the sum
of its sales to other industries plus sales to final demand.
Algebraically,

X=AX+Y (B)
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where:
X = n X | vector of total outputs,
A = n X n matrix of technical coefficients,

Y = n X | vector of final demands, and n is the
- number of sectors in the model.

The system of simultaneous equations can be solved for X to
give,

X = (I-A)-ly (C)

which is the fundamental predictive equation of input-output
analysis. The coefficients in the matrix (I-A)-1 are called inter-
dependency or direct and indirect coefficients. If final de-
mands (Y) can be forecast, then total outputs (X) can be pre-
dicted from equation (C), and individual flows can be pre-
dicted from equation (A). In other words, from expectations
about final demand, the input-output equations can be used to
compute an entire corresponding flow table constituting a
very detailed yet comprehensive set of forecasts. One of the
mostuseful features of the forecasts is thatthey incorporate the
effects of interdependence among industries. From equation
(B), each industry’s output is a function of other industries’
outputs, so when the system is solved simultaneously, the
resulting forecasts are based on the industrial interdepen-
dence.

Input-output models are frequently used to compute eco-
nomic multipliers which are indices of an industry’s impact on
a state’s economy. Two kinds of multipliers (called type I and
type II) are calculated for three variables: output, income, and
employment. Type I multipliers are computed from a model in
which households are outside the industrial system. House-
holds are part of final demand, so their purchases are indepen-
dently determined by consumer preferences. Increased in-
dustrial activity does not automatically increase consumer
spending in a type I input-output model. In a type II model,
households become part of the industrial system, and their
spending levels are linked to other industries. This means that
as production increases, household incomes increase, and
consumer spending increases, inducing still more production.

Output multipliers show the total sales throughout all indus-
tries created by an additional dollar of final demand in any one
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industry. They are computed by summing the columns of the
interdependency coefficients. Since each column entry shows
the change in one industry’s output (sales) per dollar change in
one final demand, the column sum is the total change in all
industries per dollar change in one industry.

Income (employment) multipliers show the change in
household incomes (employment) that occur throughout the
economy per unit income (employment) change in any one
industry. They are computed by,

n
My = i2= lahl Iik )
ahk
where,
My = multiplier for sector k,
ap; = household technical coefficients for sectori,
r; = ith interdependency coefficient for sector k,
ap = household technical coefficient for sectork.

If the household technical coefficients a},; and ap | are stated
in dollars of household income, income multipliers are calcu-
lated; if those coefficients are expressed as number of employ-
ees, employment multipliers are calculated. The numerator of
the multiplier shows the income (employment) created in the
entire economy by an extra dollar of final demand for the
output of industry k.

THE ALABAMA MODEL

The Alabama model consists of 25 endogenous or process-
ing sectors and five exogenous sectors. Of the 25 endogenous
sectors, six represent forest product industries. Since these six
sectors are specifically segregated according to different
products and technologies, they allow more detailed examina-
tion of forest product industries. The other sectors provide a
balanced representation of other industries in Alabama. The
exogenous sectors represent various forms of final demand
(including exports) and primary inputs (including imports).
The base year of the model is 1977, and the data about 1977
transactions were collected in 1978 and 1979.
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All non-forestry sectors were specified to conform with the
sectoring scheme used in the 1971, 82-sector national model
published by the Bureau of Economic Analysis (21). This was
done to allow data for the non-manufacturing sectors to be
aggregated from the 1971 model. These data were then ad-
justed, using location quotients, to represent the economic
interactions of these sectors in Alabama. Data from a mail
survey of the mining and manufacturing sectors were com-
bined with these secondary data to complete the model. The
completed model was then used to derive coefficients and
multipliers representing Alabama’s interindustry structure.

Choice of Sectors?

The choice of sectors was based upon industries using simi-
lar technological and material inputs to produce similar forms
of output. Most of the sectors represent firms engaged in simi-
lar activities as indicated by their Standard Industrial Classifi-
cation (SIC) two digit code number.5

Those manufacturing sectors not associated with forest in-
dustries were chosen on the basis of their relative size in
Alabama as measured by four basic characteristics: the
number of employees, payroll, value of shipments, and value
added as reported in the 1972 Census of Manufacturers. Since
different industries have different technologies, all four of
these measures were necessary to determine the industry’s
relative size. Labor intensive industrial sectors such as “Tex-
tiles” will have a large number of employees relative to their
value added and value of shipments. On the other hand, a very
capital intensive industrial sector such as “Chemical” and
“Allied” employs a small number of workers yet produces a
significant portion of the value added in Alabama, thus making
them an equally important component of the economy. Other
sectors also represent significant portions of the State’s em-
ployment or industrial output as measured by one or several of
these census figures.

One sector, designated “Miscellaneous Manufacturing,”
encompasses all industries not large enough to be classified
individually. The size of this sector in terms of the four census
statistics was very close to the averages of these four measures

4For a list of sectors and sector definitions see Appendix A.

5The SIC system, developed and used in most federal statistical compilations,
organizes industrial establishments by the “kind-of-activity” in which they are en-
gaged. For more details see (13).
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for all other manufacturing sectors. For example, average
number of employees for manufacturing sectors (excluding
the disproportionately small Forest Industries Sectors) was
27,000 while the number of employees for Miscellaneous
Manufacturing was 27,600. Although this sector represents
many industries with different technologies and input re-
quirements, it was impractical to separate these industries
since each one’s individual contribution to the economy is
relatively small.

The forest products sectors, however, were chosen accord-
ing to function rather than relative size. The “Logging Camps”
sector serves the function of harvesting timber and providing
it to sectors such as Sawmills and Planing Mills, Millwork
and Plywood, or Paper and Allied Products. These sectors
convert the raw material (harvested timber) into both inter-
mediate and final goods. Some of these intermediate goods
may be sold to other sectors such as “Furniture and Fixtures”
where they are converted to final goods. One of the original
sectors, “Wood Buildings and Mobile Homes,” had to be
merged with another sector, “Other Lumber and Wood Prod-
ucts,” to avoid data problems resulting from low questionnaire
responses from those sectors.

Sectors for which census data were either unavailable or not
comparable to manufacturing data were also chosen according
to function. All services were combined to form a sector as
were all finance, insurance, and real estate activities. Other
sectors were also chosen using similar logic. While these sec-
tors may be disproportionately large or small when judged on
the basis of employment or economic activity, it was consid-
ered more important that they represent these different ac-
tivities.

Exogenous sectors comprising final demand and primary
inputs were also chosen according to function. The “House-
hold” sector in Primary Inputs represents wages, interest,
dividends, and other payments to households. The corre-
sponding Household sector in Final Demand represents pur-
chases of output by households from each of the producing
sectors. Similarly, the “State and Local Government” and
“Federal Government” sectors of Primary Inputs represent
direct and indirect taxes paid by the producing sectors. The
State and Local Government and Federal Government sectors
of Final Demand represent purchases and transfer payments
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made by the “Government” sectors. The “Import” sector rep-
resents any inputs purchased outside of the Alabama economy
while the “Export” sector indicates the amount of output sold
to firms and consumers outside of Alabama. The “Unallo-
cated” column in final demand represents inventory accumu-
lation and goods for capital formation sold by the producing
sectors. Finally, the “Unallocated” row in Primary Inputs
represents the amount of total sales not directly allocated to
the production process. This may consist of depreciation of
capital equipment and other activities not accounted for by
available data.

Secondary Data

The portion of the Alabama Model constructed from secon-
dary data included those sectors for which a reliable directory
or listing could not be found from which to draw samples. In
addition, these sectors represent activities and processes
which were judged to closely resemble their national coun-
terparts. The sectors involved include the agriculture sectors,
Construction, Trade, Services, Finance Insurance and Real
Estate, Transportation and Warehousing, Communications
and Utilities, State and Local Government, Federal Govern-
ment, and Households.

Data for those sectors endogenous to the model were de-
rived by aggregating the 1971, 82-sector national input-output
Model published by the Bureau of Economic Analysis (21).
Aggregation was accomplished using a computer program fur-
nished by Wayne Curtis of Troy State University.® The pro-
gram constructed a regionalized table in accordance with the
specified sectoring scheme. Because Alabama is different
from the whole U.S. economy, location quotients were used to
modify the aggregated national direct requirements table to
give amodel which more closely describes the individuality of
Alabama’s economy. Sector outputs were then used to com-
pute the regionalized transactions table. Employment Loca-
tion Quotients were used for the following two reasons: (1)
output pricing for the sectors under consideration was be-
lieved to vary on a regional basis, thus output location quo-
tients would be biased by regional price differentials, (2) em-
ployment data for both Alabama and the nation were readily
available for 1977.7

6Personal communication with Wayne Curtis, Troy, Alabama.
7"Bureau of Economic Analysis, Regional Economic Information System.
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The employment location quotient® is defined as:

LQ; = X;/x
X,/ X
where:
x; = Alabama employment for sector i
x = total Alabama employment
X; = national employment for sector i
X = total national employment.

Thus, the employment location quotient is the ratio of the
relative regional importance of a sector to the relative national
importance of that same sector.

These quotients indicate whether imports or exports are
necessary to supplement or absorb the output of a sector. If
LQj=l, the regional production coefficient is assumed equal to
the national coefficient. If LQj<l, local production is assumed
to be inadequate to supply local needs, thus imports are neces-
sary. In this case, the regional production coefficient is com-
puted by multiplying LQ; by the national production coeffi-
cient.

Secondary data were also used to compute many of the
primary inputs and final demands. The State and Local Gov-
ernment, Federal Government, and Household sectors of
Final Demand were estimated from the 82-sector, 1967 Na-
tional Model (21). Coefficients were derived indicating the
pattern of purchases for these three sectors. The coefficients
for State and Local Government were multiplied by total state
expenditures? to derive flows or sales to State and Local Gov-
ernment from the other sectors. Total federal funds spent in
Alabama in 1977° were multiplied by the coefficients for
Federal Government purchases to obtain purchases from Ala-
bama industries. Personal Consumption Expenditure coeffi-
cients were multiplied by total household income in Alabama
for 1977.11

Wages paid to households by each sector were taken from
the Survey of Current Business as were transfer payments

8For a more detailed treatment of Location Quotients see Schaffer and Chu (14).

9Taken from U.S. Department of Commerce (22).

10T aken from (27).

117U.S. Department of Commerce, “Personal Income by Major Sources,” Survey of
Current Business, table 34 (20).
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from the federal government and dividends, interest, and rent
paid to households.!2 The dividends, interest, and part of the
rent received by households were allocated to the Finance,
Insurance, and Real Estate flow to Households. The remain-
der of the rent was considered a flow from households to other
households. Income taxes paid to the federal government
were estimated by multiplying average profit margins in
Business Week (16) by sector outputs and applying the corpo-
rate tax rate of 48 percent. These estimates were combined
with survey data for those sectors surveyed. Payments to State
and Local Government were estimated by combining the
above method of computing income taxes with the estimates of
indirect business taxes (including property tax) paid by each
sector.!3

Primary Data

The manufacturing and mining sector flows were derived
from primary data obtained from a survey using mail ques-
tionnaires. This provided specific data about the Alabama
economy, the technologies of its various manufacturing sec-
tors, and their import and export activities. These sectors en-
gage in a much larger export activity than would be implied by
location quotients. Similarly, they import more inputs than
location quotients would account for. Thus, use of location
quotients and national coefficients would tend to overstate the
interindustry transactions in Alabama and understate both
exports and imports.

The choice of sectors to be surveyed was based upon as-
sumptions about the level of import and export activity of a
sector and the availability of an unbiased directory of firms
within that sector. Sample firms were selected among those
firms listed in the 1976 Alabama Directory of Mining and
Manufacturing (1). All of the firms in a sector were first
stratified according to size (as measured by employment) and
then randomly sampled with a probability proportional to size.
Sample size was limited to 1,000 due to costs of printing and
mailing questionnaires.

The questionnaire was constructed using one prepared by
Frank Giarratani of the Regional Research Institute at West
Virginia University as a guide. The Total Design Method as
described by Dillman (4) was also followed in preparing and

121hid. ‘
13Personal communication, Don Eldridge, Bureau of Economic Analysis.
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administering the questionnaire. The questionnaire was an
attractively packaged 7'’ x 8%’' booklet consisting of two
printed legal size (8%2'' x 14’') pages folded and stapled on the
fold. This yielded an easily handled eight-page questionnaire.
In addition to this questionnaire, the mailout package!? in-
cluded an individually signed and typed cover letter explain-
ing the purpose of the study, a letter in support of the study
signed by Governor George C. Wallace, an appendix describ-
ing the sectors of the model, and a business reply envelope for
return of the questionnaire.

The questionnaire?® used in this study begins with a set of
fairly simple questions asking for total sales, products man-
ufactured, employment, inventory, and planned expansions.
The final two questions are more involved. One requests the
respondent to indicate the distribution of sales (outputs) as a
percentage of total sales. In addition to indicating what portion
of total sales went to each of the other sectors, the respondent
is also asked to give the percentage of sales to each sector
going to firms in Alabama. This allowed the respondent to
report that portion of his output exported from Alabama. A
detailed set of instructions was included as a part of the ques-
tion to alleviate confusion. The next two pages contained a
question requesting information on the firm’s purchases. This
question was similar to the one on sales in terms of content and
layout. The back cover contained blanks for the name and
address of the respondent, a space to request a copy of the
results, and a space for additional comments. The two princi-
pal questions about sales and purchases allowed independent
estimates of much of the transactions matrix. Figure 2 illus-
trates the combinations of data sources used in the final stages
of model construction. Asking firms where or to whom they
sold their output is asking them to identify the transactions
across a row of the matrix (sales data). Asking from whom they
purchased their inputs is asking for the transactions down a
column of the matrix (purchases data). If a particular cell in the
matrix is between two surveyed sectors, say the sales from
Paper and Allied to Chemicals, the paper firms estimate the
flow when they respond to the question on sales,and chemical
firms estimate it when they describe their purchases. For
transactions that are sales from a surveyed sector to an unsur-

14For a copy of the complete mailout package see Appendix B.
15See Appendix B.
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Sector # 1,2, 4 3, 5-20 21-25
Agric. 1
and 2 SD P, SD SD SD
Construc. 4
Mining 3
and 5 P) Sa
Manufacturing S S S
SD
Industries 20 SD SD SD
Service 21
SD P, SD SD SD
Industries 25
Primary
Inputs SD P, SD SD
S = sales data (from question #9 of questionnaire)
P = purchases data (from question #10 of questionnaire)
SD = secondary data (from mostly federal source)

FIG. 2. Data source key for 1977 transactions matrix.

veyed sector, say from Paper and Allied to Services, only sales
data are available (plus secondary data). For transactions that
are sales from unsurveyed sectors to surveyed sectors, say
from Communications and Utilities to Sawmills, only pur-
chases data are available (plus secondary data). The two ques-
tions combined allowed multiple estimates of a large portion
of the transactions matrix.

The response rate to this questionnaire varied by sector. Of
the 947 establishments in the final sample, 163 produced
useable questionnaires. Response rate was measured both as
percentage of sector output represented by respondents and as
percentage of sector employment represented by respon-
dents.'® Firms producing 11.4 percent of all mining and man-
ufacturing output were accounted for by the survey. This
ranged from a low of .9 percent to a high of 39.8 percent for
individual sectors. Respondents also accounted for 10.1 per-
cent of all mining and manufacturing employment with a
range of 1.3 percent to 36.8 percent by sector.

These response rates, while deemed adequate, were not as
good as those obtained in the recent West Virginia Study (11)
where a mail survey produced an overall response rate of 36.9
percent of manufacturing employment. There appears to be
only two differences between the research described here and
that in West Virginia. First, the Regional Research Institute at

16For a list of response rates by sector see Appendix C.
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the University of West Virginia is better known in West Vir-
ginia than the forestry department research group at Auburn is
known in Alabama. Second, there were some differences in
the conduct of the two surveys. The West Virginia team began
their survey by sending letters asking selected firms if they
would participate in the effort. A postcard was enclosed for the
firm’s response. They continued sending requests until they
received a “‘satisfactory” response rate. Only after a firm
agreed to participate was a questionnaire sent. The question-
naire used in West Virginia was not constructed around the
total design method. Instead, it was a set of mimeographed
legal size pages. From the data collected in both studies and
from phone conversations and visits to West Virginia, it is not
clear if or to what extent the differences described above
account for the discrepancies in response rates.

Completed questionnaires were checked for accuracy, and
the respondent was recontacted by phone if any answers were
unclear. Once all completed questionnaires were received,
the responses to each question were recorded by sector. For
the question on sales (question #9), the answers (given in
percentage of total sales) were adjusted by the amount sold to
users in Alabama. The remainder was accumulated and re-
corded as exports. An inventory change coefficient was com-
puted from the question on closing inventories (question #5).
A set of coefficients that summed to one (or 100 percent of total
sales) was the result. Average coefficients for each sector were
then computed by weighting each firm’s coefficients by that
firm’s total sales and a code number representing the reliabil-
ity of the firm’s response,’” summing across all the respon-
dents, and then dividing by the quality code weighted sum of
all respondent’s sales for that sector. This put the coefficients
back on a percentage of total sales (output) basis.

Information on purchases was also reported as a percentage
of total sales. The computations were similar to those de-
scribed for the sales information, with one exception. Pur-
chases designated as passing through a wholesaler were re-
duced by trade margins obtained from the Bureau of Eco-
nomic Analysis.’® The amount subtracted from these pur-

17Reliability weights ranged from one to four with four representing the “most”
reliable data and one representing the “least” reliable data. The weights were as-
signed on the basis of subjective judgement by the individuals involved in the
research project.

18Personal communication, Phil Ritz, Bureau of Economic Analysis.
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chases was accumulated as a purchase from the “Trade” sec-
tor. An additional sector, designated Unallocated, represented
that portion of total sales not allocated to any purchase. The
purchases coefficients were weighted by total sales and qual-
ity codes in the same manner as the sales coefficients to obtain
an average for that sector.

At this point in the computations, several of the sectors were
merged with similar sectors to avoid possible disclosure of
confidential information. Some sectors were also merged to
avoid computational difficulties associated with maintaining
them separately.

The purchases and sales information were combined with
the aggregated national model and other secondary data to
form the unbalanced flow table. Each separate estimate of a
flow was assigned a weight for each cell in the flow table,and a
mean flow was computed. For most cells covered by both
purchases and sales data, the secondary data were assigned a
weight of zero. Where neither purchases nor sales data were
available, secondary data alone were used.

The flow table was then balanced so column and row totals
equaled the necessary total outputs. The balancing consisted
of reducing flows for rows and columns whose sums were
greater than the necessary totals and increasing flows for rows
and columns whose sums were less than the necessary totals.
Adjustments were also made where a priori knowledge indi-
cated a flow was incorrect. Since the primary data portion of
the model was considered to be a more accurate representa-
tion of Alabama’s economy, most of the adjustment occurred in
the secondary data and exogenous portions of the model. The
final balancing adjustments in input-output modeling are, of
necessity, somewhat ad hoc. They require judgements by the
research team about which numbers should be increased and
decreased. In all these final adjustments, special efforts were
made to preserve the integrity of the survey-derived data.

Input-Output Tables

The results of the modeling effort are shown in a series of
input-output tables in Appendix D.

Table 1 is the flow or transactions table for Alabama which
corresponds to figure 1 described earlier. Transactions are
recorded in millions of dollars, so, for example, Paper and
Allied (column 13) purchased $109.4 million worth of output
from Logging Camps (row 8). Most of those purchases were
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presumably for pulpwood. Logging Camps also sold a large
portion of their output as sawlogs as indicated by the transac-
tion from Logging Camps (row 8) to Sawmills (column 9) of
$61.9 million.

One entry to the Federal Government column may cause
confusion since it is a negative flow. This negative flow repre-
sents that portion of transfer payments (entered as “purchase”
from households by the Federal Government) not allocated to
Alabama by the Community Services Administration (27). It
was derived as a residual and included in the unallocated row
so that total federal expenditures (Federal Government col-
umn total) in Alabama matched the figure reported by the
Community Services Administration.

Table 2 shows the technical or direct input coefficients
computed from table 1 according to equation (A) (page 7).
Each coefficient in a column shows the proportion of its total
sales (or total purchases, since sales and purchases are equal in
a balanced model) which were purchased from the industry in
the corresponding row. For example, Pulp and Paper pur-
chased 0.02619 of its total sales value from construction, pre-
sumably for various types of annual maintenance expendi-
tures. Pulp and Paper purchased more than 37 percent of its
total purchases from other Alabama industries and 16.8 per-
cent of its purchases from households. The endogenous total
purchases are important because they indicate the degree of
reliance each sector has on other industries in the State, and
they turn out to be important determinants of each industry’s
multipliers. In general, the forest products industries make a
larger proportion of their purchases from other Alabama busi-
nesses than most other manufacturing industries.

Table 3 shows the direct and indirect coefficients which
constitute the (I-A)-1 matrix of equations (3). Each coefficient
shows the change in total output (sales) of the industry listed at
the left that results from a dollar change in final demand for the
products of the industry at the top. Reading down a column,
then, one sees how each industry’s sales are affected by the
demands for a particular product. Column 9, for example,
shows the impact of new demands for wood products on the
economy. The other industries most affected are Other Ag-
riculture, Logging Camps, Chemical and Allied, Machinery
and Electrical, Transportation Equipment, Miscellaneous
Manufacturing, and the last five service sectors of the econ-
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omy. The demand for lumber does not appreciably affect the
construction industry (column 9, row 4), but demands for con-
struction do affect the wood products industry (column 4, row
9). The column sums at the bottom of the table show the total
change in sales among all industries of the economy that re-
sults from an extra dollar of final demand. These figures are the
type I output multipliers referred to earlier. The output mul-
tipliers of the forestry-related sector average 1.52 while the
average for other manufacturing industries is 1.27. In general,
the forest industries stimulate Alabama’s economy more than
do other manufacturing industries.

Tables 4 and 5, entitled Direct and Indirect Response ta-
bles, show the information used to compute the numerators of
type I income and employment multipliers as described in
equation (D). In table 4, since each entry is the product of an
interdependency coefficient and a household income coeffi-
cient, each shows the change in household incomes of people
employed by the industry at the left for each dollar change in
demand for the products of the industry at the top. Each col-
umn, then, shows how the demand for that industry’s output
affects household incomes of people employed by other Ala-
bama industries. Each row shows how households employed
by any industry are affected by the demands for the products of
the various column industries. The column sums are the
numerators of the income multipliers of the various industries.

The entries in table 5 are exactly analogous to those in table -
4 except they show expected changes in employment. If one
wants to learn how expansions in the demand for any one
industry will affect employment in other industries, he reads
the numbers in the appropriate column. If information is
needed about how employment in one industry is affected by
expansions in others, the appropriate row in table 5 must be
consulted. The employment data used to compute the em-
ployment technical coefficients of equation (4) are shown at
the end of Appendix D in table 11.

Table 6 presents the three type I multipliers for each indus-
try in Alabama.

Tables 7-10 in Appendix D present information relevant to
the type II input-output model where households are treated’
as an endogenous sector. Having households endogenous
does not alter the transactions matrix or the direct coefficients,
but it does increase the size of equation system (B) and there-
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fore changes the solution values of the (I-A)-1 matrix in equa-
tion (C). The title of the new interdependency matrix shown in
table 7 reflects the fact that those estimates include not only
the direct and indirect effects that industries have on one
another, but also the effects induced by the added consumer
spending from extra household incomes.

Tables 8 and 9 are type II analogues to tables 4 and 5,
showing income and employment responses to change in final
demands.

Table 10 shows type II multipliers derived from the other
tables according to equation (D).

SUMMARY AND CONCLUSIONS

The input-output model described in this report has many
potential uses. It can help forecast the statewide effects of
change in any of Alabama’s major industries, and it can give
the effects on an industry by industry basis. For example,
Bowers (2) used the model to forecast the effect of three recent
expansions in the pulp and paper industry. The estimated
increase in annual demand for pulp and paper was $322 mil-
lion, and this is expected to stimulate additional sales in other
industries of $490 million, additional household incomes
throughout Alabama of $167 million annually, and an added
10,700 jobs (type 1I estimates). As an additional contribution,
~ tax receipts to State and Local Governments will increase by
about $29 million annually.

One special feature of this input-output model is the combi-
nation of primary survey data and published federal data. The
hypothesis underlying this approach is that a state economy
can attribute most of its distinctiveness to its manufacturing
enterprises. Flick, Trenchi, and Bowers (7) used location quo-
tient data and the work of other input-output studies to support
that hypothesis.

The advantages of such a hybrid model are several (7). It is
possible to get consistent estimates of taxes paid to two
categories of governments, which is impossible in models
based solely on the national model. Survey data provide esti-
mates of exports and imports which are also unobtainable from
the national model. Survey data determine the ratio of en-
dogenous to exogenous purchases which improves the accu-
racy of multiplier estimates.
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In general, the Alabama model helps establish that carefully
constructed mail surveys can be used to build input-output
models for recent years at reasonable costs. In regions where
the relative contributions of forestry and forest products are
changing rapidly as in Alabama, such models help provide a
firm analytical base for public and private policy initiatives. In
Alabama, the results of this study confirm what many foresters
have known intuitively—that the forest industries make a
large contribution to the State. The multipliers of the forest
industries are consistently larger than those of other manufac-
turing industries. “This means Alabama will have larger in-
creases in business activity, household incomes, and em-
ployment from expansions in the forest industries than from
comparable expansions in other manufacturing industries. For
a state with traditional emphasis on textiles and primary met-
als, this is important news.” (7).
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APPENDIX A
Sector Descriptions

DESCRIPTION OF ALABAMA
INDUSTRIAL GROUPS*

01 Livestock—(SIC 013, 0198)—Farms producing primarily

dairy farm products, pouftry,meat animals, and miscellaneous
livestock products.

02 Other agriculture—(SIC 011,012, pt. 014, 0192, 074, pt. 08,
09)—Any farm producing primarily products not classified in
sector one. Also includes dgreenhouse and nursery products,
forestry and fisheries products, and hunting.

03 Mining—(SIC 10-14)—All mineral extraction including
coal, iron ore, oil and gas, stone, sand, gravel, and clay.

04 Construction—(SIC 15-17)—All construction including
maintenance and repair construction.

05 Food and kindred—(SIC 20)—Firms manufacturing or
processing food and beverages for human consumption, and
certain related products, such as manufactured ice, chewing
um, vegetable and animal fats and oils, and prepared feeds
or animals and fowls.

06 Textiles—(SIC 22 (exc 225))—Firms engaged in manufac-
turing yarn, thread, etc., woven fabric, dyeing and finishing,
coating and water{Jroofing of fabric, and manufacture of felt
goods, and miscellaneous textiles. Excludes knitting mills.

07 Apparel—(SIC 225, 23)—Knitting mills, establishments
producing clothing and fabricating products by cutting and
sewing purchased woven or knit textile fabrics such as leather,
furs, and rubberized fabrics.

08 Logging camps—(SIC 2411)—Firms engaged in cutting
timber and in dproducing rough, round, hewn, or riven primary
forest or wood raw materials. Excluded are logging and woods
operations conducted in combination with sawmills,
pulpmills, or other converting establishments.

09 Sawmills—(SIC 242)—Firms engaged in sawing rou%h
lumber and timber, planing mills combined with sawmills
and planing mills engaged in producing surfaced lumber and
standard workings or patterns of lumber. Also includes
hardwood dimension and flooring mills.

10 Millwork and plywood—(SIC 243{—-Firms primarily en-
aged in manufacturing fabricated millwork, wood cabinets
ardwood veneer and plywood, softwood veneer an

plywood, and structural wood members of laminated or fabri-

cated trusses, arches, and other structural members.

11 Other wood products—(SIC 24 f(exc 241, 242, 243))—Firms
manufacturing mobile homes, prefabricated wood buildings,
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sections and panels, wooden containers, particleboard, wood
preservirf, and those firms engaged in turning and sflaping
wood and manufacturing miscellaneous wood products not
elsewhere classified.

12 Furniture and fixtures—(SIC 25)—Firms manufacturing
household, office, public building, and restaurant furniture
and office and store fixtures. Does not include millwork an
cabinets as described in sector 10.

13 Paper and allied——ﬁSIC 26)—Firms primarily engaged in
manufacturing: (1) pulp from wood or other materials; (2
paper, paperboard and building board from wood pulp an
their fibrous materials; (3) converted paper and paperboard
products such as envelopes, bags, sanitary paper, and station-
ery; (4) pecllperboard containers and boxes including corrugated
boxes and sanitary food containers.

14 Chemical and allied—(SIC 28)—Firms producing basic
chemicals and firms manufacturing products by predomi-
nantly chemical processes. Products include acids, alkalines,
salts,” organic chemicals, synthetic fibers, pigments, drugs,
soaps, paints, and fertilizers.

15 Rubber and plastics—(SIC 30)—Firms manufacturin

rubber products such as tires, rubber footwear, mechanica
rubber goods, hoses and belting, and rubber sundries. Does
not include establishments primarily engaged in recapping.
Also includes firms engagedp in molding primary plastics.

16 Primary metals—(SIC 33)—Firms engaged in the smelting
and refining of ferrous and nonferrous metals from ore, pig, or
scrap, also_in the rolling, drawing, alloying, and casting of
these metals. Includes manufacture of nails, spikes, and insu-
lated wire and cable.

17 Fabricated metals—(SIC 34)—Firms engaged in fabricat-
ing ferrous and nonferrous metal products except machinery,
transportation equipment, scientific instruments, watches,
clocks, jewelry, and silverware.

18 Machinery and electric—(SIC 35, 36)—Firms engaged in
manufacturing machinery and equipment other than transpor-
tation equipment. Machines powered by built-in or detach-
able motors are included as are powered portable tools, office
machines, and machines for generation, storage, transmission,
transformation, and utilization of electrical energy.

19 Transportation equiP.—(SIC 37)—Firms engaged in man-
ufacturin e(cl]uipment or transportation of passengers and
cargo by land, air, and water.

20 Miscellaneous manufacturing—(SIC 21, 27, 29, 31, 32, 38
39)—Manufacturing firms not elsewhere classified. Include

are tobacco manufacturing, printing, publishing and allied,
petroleum refining and related industries, leather and leather
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products, stone, clay, glass and concrete groducts, scientific
instruments, photographic and optical goods, watches, clocks,
and other miscellaneous industries.

21 Wholesale and retail—(SIC 50-59)—All firms engaged in
wholesale and retail trade both for industrial and personal
consumption and use.

22 Services—(SIC 70, 72, 73 (exc 7396), 75, 76, 78-82, 84, 89,
07, pt. 08)—Commercial and institutional establishments en-

aged in furnishing lodging or camping facilities on a fee

asis, establishments primarily engaged in providinﬁ services
involving the care of the person or his apparel such as laun-
dries and barber shops, automobile services and repair, mis-
cellaneous reﬁ)air services, and all motion picture and amuse-
ment establishments. Also, firms primarily engaged in render-
ing services to business establishments on a fee or contract
basis, medical, surgical and other health services, legal ser-
vices, educational services, non-commercial museums and art
galleries, miscellaneous services such as surveyors, architects,
accountants, agricultural services, forestry services, nurseries,
and management.

23 Finance, insurance, real estate—(SIC 60-67)—Firms
operating primarily in the fields of finance, insurance, and real
estate, including ganks, credit agencies, brokers, and insur-
ance agents. Real estate includes owners, lessors, lessees,
buyers, sellers, agents, and developers.

24 Transportation—(SIC 40-42, 44-47)—All forms of transpor-
tation including railroads, local and interstate passenger
transport, motor freight (trucking) transport and warehousing,
water and air transportation, and transportation services.

25 Comm. and utilities—(SIC 48, 49)—Firms furnishing
point-to-point communication services, and those firms en-
gaged in the generation, transmission, and/or distribution of
electricity or gas or steam, provision of water and irrigation
systems, and disposal of garbage, sewage, and other waste.

*SIC is Standard Industrial Classification.
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APPENDIX B
Mailout Package

STATE OF ALABAMA
GOVERNOR'S OFFICE
MONTGOMERY

In Support of a Study on
The Structure of Alabama's Economy

The study on the Structure of Alabama's Economy
being done at Auburn promises to provide useful results
for many people in industry and government. The study was
initiated by people in the forest industries who plan to
use it in conjunction with anticipated expansions, but
the results will have general appeal and usefulness. The
purpose of the work is to compile data and describe pro-
cedures for forecasting the statewide benefits associated
with continued economic expansion. As we all know, our
State economy is strong, diversified, and capable of pro-
viding many future opportunities for our people.

The prompt response of all those firms asked to
participate is vital to the success of the study. Because
such detailed statistical data are costly to acquire by
conventional interviews, the research team at Auburn is
trying to assemble necessary information by mail. I would
like to take this opportunity to ask your support in this
important work. Since only a small percentage of all the
business establishments in the State have been asked to
cooperate, each response becomes especially important.

We can all look forward to the results. They will
be useful to industries planning to locate in Alabama, to
industries already here but thinking of expansion, and to
State and local government agencies who regularly prepare
economic forecasts.

Sincerely,
Mﬁe o0 2 o

George C. Wallace
Governor
GCW /bb
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Auburn University

Aubum University, Alabama 36849

Department of Forestry School of Agriculture, Forestry, and Biological Sciences  Telephone (205) 826-4050
108 White Smith Hall Agricultural Experiment Station ACTS: 923-4050
August 17, 1978

Gentlemen:

Alabama's economy is developing rapidly, and many people in industry and
government can use reliable, factual knowledge about the structure of our State
economy. Such information, in the form of input-output model, is used by
people in industry and government to make forecasts of industrial expansions
and analyses of changes in employment and income. The basis of this work is a
carefully selected random sample of industrial establishments in Alabama.

Your firm is one of the small number which is being asked to provide data.
The data requested are about your establishment's sales and purchases, so
whoever completes the questionnaire will need to be familiar with those aspects
of your operations. If our results are to be truly representative of Alabama,
it is important that each selected firm cooperate. In this regard we have
sought and received Governor Wallace's endorsement of this work.

You may be assured of complete confidentiality. The information you
provide will be combined with the responses of other firms to find averages for
your industry. Your name and address will be used only to check your name from
our mailing list and perhaps to recontact you in the event we have a question
about your answers. !

The results of our research will be made available to ofticials in
government and industry. You may receive a copy of the results by answering
YES on the back of the questionnaire.

I will be most happy to answer the questions you might have. Please write
or call collect. The numer id (205) 826-U4050.

Thank you for your help.
Sincerely,

Hare ()15

Warren A, Flick
Project Director

WAF/ac
Enclosures

.

A LAND-GRANT UNIVERSITY
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A questionnaire about your establishment's sales and
purchases was mailed to you last week. If you have already
completed and returned it to us, blease accept our sincere
thanks. If not, pleass do so today.

The results of this study will be useful over many years.
Since relatively few firms are selected and many have already
responded each remaining firm takes on 2dded importance.

1f you have questions about £1lling out the questionnaire,
please let us know. One of us on the project can help you make
estimates of the data we need if you feel it will otherwise take
too much time. Your answers ‘will be kept completely confideatizl.

Our phone number is 205-825-4050. Please call collect if
we can be of any help.

Sincerely,

W (ATLEL
Warren A. Flick
Project Director
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Auburn University

* Auburn University, Aiqbomo 36849

Department of Forestry School of Agriculture, Forestry, and Biological Sciences  Telephone (205) 826-4050
108 White Smith Halt Agricultural Experiment Station ACTS; 923-4050

September 7, 1978

Gentlemen:

About three weeks ago I wrote to you seeking information about your
business. As of today we have not received your completed questionnaire.

This research will help promote expanding markets for Alabama business and
is supported by people in industry and government.

Your firm was selected through a sampling process designed to give
representative data about our economy. Since only a few firms were contacted,
each one becomes especially important. Will you please take the time to help
with this work? Your response will be kept completely confidential.

A replacement questionnaire is enclosed in case your first copy is
misplaced. The person completing the questionnaire should be familiar with
your saies and purchases. If you have any questions about the survey, please
write or call collect. The number is (205) 826-4050.

Thank you for your help.

Sincerely,

W (D3

Warren A. Flick
Project Leader

WAF/ac
Enclosure

A LAND-GRANT UNIVERSITY
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ALABAMA'S INDUSTRIAL STRUCTURE:
An Input - Output Survey

This survey is
the basis of a
comprehensive
analysis of
Alabama's economy.
Please answer

the questions

and return this

questionnaire in
the envelope

provided.
Thank you for
your help.
) 4uﬂ2%
e 13

Parer "‘”'<:iE§?> :E?g!%

MiLL < &

Inc.

Department of Forestry
Auburn University
Auburn, AL 36830
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Your answers to the first five questions will permit us to classify your establishment
by size and industry, and to identify your net inventory changes.

Q-1 What were your total sales in 1977 of all products?

TOTAL SALES $

Q-2 Please list your major products or services and what percentage each is of total sales.

PRODUCT PERCENTAGE

Q-3 What are your current capacities (please list products in same order as in Q-2 and
include units of output per day or month)?

PRODUCT CAPACITY

Q-4 What was your total employment and payroll during the month of March 19777
1. NUMBER OF EMPLOYEES

2. PAYROLL $

Q-5 What was the value of your closing inventory of finished goods in 1976 and 19777
1976 VALUE OF INVENTORY §
1977 VALUE OF INVENTORY §
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The next three questions will help us forecast planned changes in Alabama's
industrial capacity.

Q-6 Do you plan to expand (or reduce) your firm's capacity in Alabama during the
next 2 years? (Circle appropriate response.)

<

< 1. EXPANDING
I'f no change is
2. REMAIN ABOUT THE SAME ~—>— planned, skip
from here to Q-9.
& 3. REDUCING
W

Q-7 Please describe the type of expansion (reduction) planned by your firm (types of
capital equipment, improvements, shutdown, etc.) in the next 2 years.

Q-8 What will be the capacity of your firm (in units of output per day or month) after
the planned expansion (or reduction) is completed?

PRODUCT CAPACITY
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The next two questions organize your annual sales and purchases by industrial group.
When weighted by the size of your establishment and adjusted for net inventory change,
your answers along with others will show the structure of sales and purchases for all
industries in Alabama. There is an example with each question to help make it clear.

What were your sales in 1977 to the user groups shown below? Please write your answers
as percentages of total sales. The word user is emphasized because we must know

the groups that actually use -your products for additional production or final consump-
tion. If most of your sales are to wholesalers or retailers who pass your product

on to others, please write the percentage of sales by the user group of final destina-
tion. It is also important to estimate the portion of your sales to users located in
Alabama. If you do not provide a specific estimate, we will assume all sales to that
group are exported from Alabama. For further description of user groups (industries)
please refer to enclosed appendix.

Example: " SALES

01
02
03
ok
05
06

Percentage of Percent to
Group Total Sales Alabama Users
Pulpmills and Papermills===-m===s-mcmmmcmuoae 2 % 90 %
Other Paper and Allied % 3
Chemical and Allied 5 % %
Rubber and Misc. Plastics=--=--==-===c-co-me % 1
State and Local Government--==========--==a= % 3
Federal Government 10 % %
Households - 8 % 50 %

TOTAL 100 %

In this example, the establishment sold 2 percent of its total sales to Pulpmills and
Papermills. Of this, 90 percent went to firms in Alabama. Eight percent of their
total sales went to Households (final consumer goods), 50 percent of which were located
in Alabama. They also sold 5 percent of total sales to Chemical and Allied, 10 percent
to the Federal Govermment, and the rest to other industrial groups not listed in this
example. The total for the Percentage of Total Sales should add to 100 percent.

AN

PERCENTAGE OF PERCENT TO
GROUP TOTAL SALES ALABAMA USERS
LIVESTOCK=~==-- 3 %
OTHER AGRICULTURE-~ % %
MINING---- --- % %
CONSTRUCTION- % %
FOOD AND KINDRED-- % 3
WEAVING & MISC. TEXTILE GOODS-=======-nm-=== % %
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21
22
23
2k

25
26
27
28

PERCENTAGE OF
GROUP TOTAL SALES

PERCENT TO

APPAREL & MISC. FABRICATED TEXTILE--===-==--

LOGGING CAMPS

SAWMILLS AND PLANING MILLS-=====cmmmccmmanae

MILLWORK AND PLYWOOD:

WOOD BUILDINGS & MOBILE HOMES--=====n====c--

OTHER LUMBER & WOOD PRODUCTS

FURNITURE AND FIXTURES======n==z==nmmcmmmmoe

PULPMILLS, PAPERMILLS======mmmmmmmmmcmmomaan

OTHER PAPER & ALLIED=-=========n-—mmcmommce

CHEMICAL & ALLIED

RUBBER § MISC. PLASTICS=mmmmmmmmmmmmcmmmmman

PRIMARY METALS

FABRICATED METALS

MACHINERY, ELECTRICAL & ELECTRONIC---==-=u-x

TRANSPORTATION EQUIPMENT== == == mmmmmm o e e e

MISC. MANUFACTURING===-=-==cmmmmemm e e e

WHOLESALE & RETAIL TRADE-========m e e

HOTELS, LODGING, PERSONAL & REPAIR SERVICES
AND AMUSEMENTS

BUSINESS & MEDICAL SERVICES-==-=====n=m=nmmmm R

FINANCE, [NSURANCE, REAL ESTATE------=--=-u-

TRANSPORTATION & WAREHOUS ING-====~=====-=-~-

COMMUNICATIONS & UTILITIES

Final Users

29
30

31

STATE AND LOCAL GOVERNMENT----=---==c---ueo-

FEDERAL GOVERNMENT

HOUSEHOLDS =

ALABAMA USERS
% %
% %
% %
% %
% %
% %
% %
% %
% %
% %
% %
% %
% %
% %
_ % %
% %
% %
% %
% %
% %
% %
% %
%
% %
% %
%

TOTAL 100



A PRELIMINARY INPUT-OUTPUT MODEL OF ALABAMA

37

Q-10 What were your purchases in 1977 from the industry groups shown below? Please write

your answers as percentages of total sales, and exclude purchases of capital

equipment (these were requested earlier). If most of your purchases are from
wholesalers or retailers who bought the products from others, please write the
percentage of total sales in the industry group that made the product. Please put

an "X" next to purchases that '‘passed through' a wholesaler or retailer. The purchases
from wholesalers or retailers which cannot be traced to an industry of origin should

be placed under group 23, Wholesale and Retail Trade. Taxes are recorded as purchases
from appropriate governments, and wages and salaries are purchases from households.

As before, it is important to identify the portion of your purchases from establishments
in Alabama. If you do not provide a specific estimate, we will assume all your purchases
from that group are imported into Alabama. Because capital expenditures are excluded,
the percentages need not add to 100. For further description of industry groups please
refer to enclosed appendix.

Example: PURCHASES

o1
02
03
oh
05
06

Percentage of Percent from
Group Total Sales Alabama Industries
Other Paper and Allied X 1 2 100 2
Chemical and Allied 3 % 75 %
Rubber and Misc. Plastics==========mecmccaax 3 2
Wholesale and Retail Trade-=----==-===w-ccu-- X 2 % 100 2
State and Local Government--==-=-=====e=—-oe 5 % 90 %
Federal Government 8 % 0 3
H holds 20 2 95 %

In this example the establishment spends one percent of its total sales on products
from the Other Paper and Allied industry in Alabama. The "X'" indicates these

products are bought from a wholesaler. This establishment spent 3 percent of its

total sales on products from the Chemical and Allied industry and seventy-five

percent of these purchases were from firms in Alabama. Two percent of total sales

was spent at various wholesale and retail establishments for miscellaneous unclassified
products. All of these purchases (100%) were made in Alabama. Five percent of total
sales are paid to State and Local Governments as property taxes, income taxes, workmen's
compensation insurance, unemployment insurance, etc., of which ninety percent

are to governments in Alabama. The remaining ten percent are to governments in
neighboring states. Eight percent of total sales is paid to the Federal Govermment

as income taxes, special business taxes, excise taxes, etc. None of this amount

is considered ''spent' in Alabama. Finally, 20% of total sales is paid to Households
as wages, salaries and dividends, 95% of which went to Alabama households.

PERCENTAGE OF PERCENT FROM
GROUP TOTAL SALES ALABAMA [NDUSTRIES

LIVESTOCK:

OTHER AGRICULTURE:

MINING

CONSTRUCT 1 ON:

e a0 ‘ee se oe

FOOD AND KINDRED

2 a0 a0 a0 oe o@

WEAVING & MISC. TEXTILE GOODS--=-=====cnmeamx 3
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21
22
23
24

25
26
27
28

PERCENTAGE OF
GROUP TOTAL SALES

PERCENT FROM
ALABAMA INDUSTRIES

APPAREL & MISC. FABRICATED TEXTILE---=======

LOGGING CAMPS

SAWMILLS AND PLANING MILLS-==-====s=moeenene

MILLWORK AND PLYWOOD

WOOD BUILDINGS & MOBILE HOMES--===~====-=v=-=-

OTHER LUMBER & WOOD PRODUCTS-=-==============

FURNITURE AND FIXTURES

PULPMILLS, PAPERMILLS:

OTHER PAPER & ALLIED

CHEMICAL & ALLIED

RUBBER & MISC. PLASTICS========m==mmmmmmmnan

PRIMARY METALS

FABRICATED METALS----

MACHINERY, ELECTRICAL & ELECTRONIC-=========

TRANSPORTATION EQUIPMENT-==-===m=======mmnmn

MISC. MANUFACTURING: ——-

WHOLESALE & RETAIL TRADE:

20 ae 'ae ‘ae ‘ae 2@ 2@ 2@ a0 ae a0 a0 a0 o0 oe e 0@

20 'ae B0 20 3¢ 20 20 20 20 30 0 o0 2e 2¢ o0 20 0@

HOTELS, LODGING, PERSONAL & REPAIR SERVICES
AND AMUSEMENTS

BUSINESS & MEDICAL SERVICES----

FINANCE, INSURANCE, REAL ESTATE-=mmmmmmmmm e

TRANSPORTATION & WAREHOUS ING-~-~

COMMUNICATIONS & UTILITIES-==-=m=mcmmomeman—

a0 a0 a0 a0 oe

¢ a0 a0 0 ¥

Final Users

23
30
31

STATE AND LOCAL GOVERNMENT---=--=-ccmmcacom-m

FEDERAL GOVERNMERT:

HOUSEHOLDS:

TOTAL

a0 ae e 30
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Ptease print the name and address of your establishment.

Please print the name and telephone number of the person completing this
questionnaire.

Do you wish to receive a copy of the results? (Please circle your answer.)
1. YES
2. NO

Is there anything else you would like to tell us about your firm or your industry?
If so, please use the following space.



Appendix: Description of Alabama Industrial Groups *

01 Livestock and Livestock Products - (SIC 013, 0198) - Farms producing primarily dairy farm products, poultry, meat animals and
misc. livestock products.

02 Other Agricultural Products - (SIC 011, 012, pt. Ol4, 0192, 074, pt. 08, 09) - Any farm producing primarily products not ciassi-
fled in sector one. Also includes greenhouse and nursery products, forestry and fisheries products and hunting.

03 Mining - (S1C 10-14) - All mineral extraction including coal, iron ore, oil and gas, stone, sand, gravel and clay.
O4 Construction - (SIC 15-17) - All construction including maintenance and repair construction.

05 Food and Kindred ~ (SIC 20) - Firms manufacturing or processing food and beverages for human consumption, and certain related
products, such as manufactured ice, chewing gum, vegetable and animal fats and oils, and prepared feeds for animals and fowls.

06 Weaving and Misc. Textile Goods - (SIC 22 (exc 225)) - Firms engaged in manufacturing yarn, thread, etc., woven fabric, dyeing
and finishing, coating and waterproofing of fabric, and manufacture of felt goods and misc. textiles. Excludes knitting mills.

07 Apparel and Misc. Fabricated Textiles - (S1C 225, 23) - Knitting mills, establishments producing clothing and fabricating
products by cutting and sewing purchased woven or knit textile fabrics such as leather, furs, and rubberized fabrics.

08 Logging Camps - (SIC 2411) - Firms engaged in cutting timber and in producing rough, round, hewn, or riven primary forest or
wood raw materials. Excluded are logging and woods operations conducted in combination with sawmills, pulpmills, or other con-
verting establishments. .

09 Sawmills and Planing Mills - (SIC 242) - Firms engaged in sawing rough lumber and timber, planing mills combined with sawmills,
and planing mills engaged in producing surfaced lumber and standard workings or patterns of lumber. Also includes hardwood
dimension and flooring mills.

10 _Millwork and Plywood - (SIC 243) - Firms primarily engaged in manufacturing fabricated millwork, wood cabinets, hardwood veneer
and plywood, softwood veneer and plywood, and structural wood members of laminated or fabricated trusses, arches, and other

structural members.

11_Wood Buildings and Mobile Homes - (SIC 245) - Firms manufacturing mobile homes and prefabricated wood buildings, sections and
panels.

12 Other Lumber and Wood Products - (SIC 24 (exc 241, 242, 243, 245)) - Firms producing wooden containers, particleboard, wood
preserving, and those firms engaged in turning and shaping wood and manufacturing misc. wood products not elsewhere classified.

13 Furniture and Fixtures - (SIC 25) - Firms manufacturing household, office, public building, and restaurant furniture, and
office and store fixtures. Does not include millwork and cabinets as described in sector 10.

14 Pulpmills, Papermills (exc. building paper and building board) - (SIC 2611, 2621, 2631) - Firms primarily engaged in manu-
Tacturing: (1) pulp from wood or other materials; (2) paper (except building paper) from wood pulp and other fibers; or (3) paper-
board from wood pulp and other fibers.

15 Other Paper and Al lied - (SiC 26 (exc. 2611, 2621, 2631)) - Firms primarily engaged in manufacturing: (1) converted paper and

paperboard products such as envelopes, bags, sanitary paper, and stationary; (2) paperboard containers and boxes including corrugated

boxes, and sanitary food containers; or (3) building paper and building board from wood pulp and other fibrous materials.

NOILVLS INIWIHIdXT TVHNLINDIHOV VAVEVIY
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16_Chemical and Allied - (SIC 28) - Firms producing basic chemicals and firms manufacturing products by predominantly chemical pro-
cesses. Products include acids, alkalies, salts, organic chemicals, synthetic fibers, pigments, drugs, soaps, paints, and fertilizers.

17__Rubber and Misc. Plastics - (SIC 30) - Firms manufacturing rubber products such as tires, rubber footwear, mechanical rubber
gas, hoses and belting, and rubber sundries. Does not include establishments primarily engaged in recapping. Also includes
firms engaged in molding primary plastics.

18 Primary Metals - (SIC 33) - Firms engaged in the smelting and refining of ferrous and nonferrous metals from ore, pig, or scrap,
also In the rolling, drawing, alloying and casting of these metals. Includes manufacture of nails, spikes, and insulated wire and

cable.

19 Fabricated Metal Products - (SIC 34) - Firms engaged in fabricating ferrous and nonferrous metal products except machinery,

transportation equipment, scientific instruments, watches, clocks, jewelry, and silverware.

20 Machinery, Electrical and Electronic Equipment - (SIC 35, 36) - Firms engaged in manufacturing machinery and equipment other
than transportation equipment. Machines powered by built-in or detachable motors are included as are powered portable tools, office
machines and machines for generation, storage, transmission, transformation and utilization of electrical energy.

21 _Transportation Equipment - (SIC 37) - Firms engaged in manufacturing equipment for transportation of passengers and cargo by

Tand, alr, and water.

22 _Miscellaneous Manufacturing - (SIC 21, 27, 29, 31, 32, 38, 39) - Manufacturing firms not elsewhere classified. Included are

tobacco manufacturing, printing, publishing and allied, petroleum refining and related industries, leather and leather products, stone,
clay, glass and concrete products, scientific instruments, photographic and optical goods, watches and clocks and other ‘misc. industries.

23 Wholesale and Retail Trade - (SIC 50-59) - All firms engaged in wholesale and retail trade both for industrial and personal con-
sumption and use.

24 Hotels, Lodging, Personal and Repair Services and Amusements - (SIC 70, 72, 75, 76 (exc. 7692, 7694, pt 7699) 78, 79) - Commer-
cial and Institutional establishments engaged In furnishing lodging or camping facilities on a fee basis, establishments primarily
engaged in providing services involving the care of the person or his apparel such as laundries and barber shops, automobile services
and repair, misc. repalr services (except welding repair and armature rewinding shops), and all motion picture and amusement estab-

1ishments.

25 Business and Medical Services and Nonprofit Organizations - (SIC 73 (exc. 7396) 7692, 7694, pt. 7699, 80, 81, 82, 84, 89, 07,
pt. OB) - Firms primarily engaged in rendering services to business establishments on a fee or contract basis, welding and armature
repair, medical, surgical and other health services, legal services, educational services, non-commercial museums and art galleries,
misc. services such as surveyors, architects, accountants, agricultural services, forestry services, nurseries, and management.

26 Flnance Insurance, Real Estate - (SIC 60-67) - Flrms operating primarily in the fields of finance, insurance and real estate,
Tncluding banks, credit agencies, brokers and Insurance agents. Real estate Includes owners, lessors, lessees, buyers, sellers,
agents and developers.

27 Transportation and Warehousing - (SIC 40-42, L4k-47) - A1l forms of transportation including railroads, local and interstate passen-
ger transport, motor frelght (trucking) transport and warehousing, water and alr transportation and transportation services.

28 Communications and Utilities - (SIC 48, 49) - Firms furnishing point-to-point communication services, and those firms engaged in

the generation, transmission and/or distribution of electricity or gas or steam, provision of water and irrigation systems, and
disposal of garbage, sewage, and other waste.

* SIC is Standard Industrial Classification
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APPENDIX C
Response Rates by Sector as a Percentage of Output and
Employment
SECTOR SEcTOR! SampLE? REspoNsE
NUMBER OUTPUT OUTPUT RATE %
3 1027.8 53.4 5.2
5 2631.2 177.1 6.7
6 1409.7 142.9 10.1
7 1351.9 149.7 11.1
8 350.3 3.1 0.9
9 425.9 83.4 19.6
10 203.5 81.1 39.8
11 252.6 25.5 10.1
12 148.9 53.9 36.2
13 2207.0 725.3 32.9
14 2534.2 23.2 0.9
15 923.6 52.7 5.7
16 3511.1 384.0 109
17 1097.3 57.5 5.2
18 1267.5 119.9 9.5
19 816.6 15.7 1.9
20 1318.5 297.6 22.6
TOTAL 21477.6 2446.0 11.4
1$Millions
SECTOR SECTOR2 SAMPLE? RESPONSE
NUMBER EMPLOYMENT EMPLOYMENT RATE %
3 13.8 0.6 4.3
5 27.3 2.8 10.3
6 36.7 3.3 9.0
7 62.7 5.6 8.9
8 5.1 0.1 2.0
9 10.8 1.1 10.2
10 5.7 1.5 26.3
11 6.9 0.4 5.8
12 5.1 1.3 25.5
13 20.1 7.4 36.8
14 15.1 0.2 1.3
15 13.1 0.9 6.9
16 41.7 3.4 8.1
17 24.4 2.1 8.6
18 26.5 2.4 9.1
19 18.1 0.4 2.2
20 33. 3.4 10.2
TOTAL 366.3 36.9 10.1

2In thousands
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APPENDIX D
Input-output Tables
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NS MATRIX
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TasLe 10. Tyee II MULTIPLIERS
| B MULTIPLIERS------------ 1
SECTOR OUTPUT INCOME EMPL.
1 Livestock .................. 2.80 2.88 1.74
2 Other agriculture ........... 3.15 3.23 1.66
3 Mining ..., 2.74 2.58 3.26
4 Construction ............... 2.90 2.82 2.98
5 Food & kindred ............ 2.32 3.74 4.04
6 Textiles ..........ccoovnnn. 2.32 : 1.94 1.82
. 7" Apparel"......... P 2.31 2.16 1.48
-8, Logging camps ............. 2.85 2.64 3.28
9 Sawmills ..o ) 2.79 2.75 2.20
. 10 Millwork & plywood ........ 2.70 2.54 2.01
11 Other wood:products ....... 3.07 3.02 2.31
12 Furniture & fixtures ~........ 3.04 2.12 1.95
13 .Paper & allied .............. 2.52 3.07 3.65
14 Chemical & allied. .......... 1.64 2.37 2.66
15 Rubber & plastics. .......... 2.05 2.00 2.17
16 Primary metals "............. 2.29 2.19 2.70
17 ' Fabricated metals .......... 2.62 2.32 2.19
18 "Machinery & electric ....... 2.13 1.95 1.85
19 Transportation equip. ....... 2.66 2.04 2.15
20 Misc. manufacturing ........ 2.76 2.42 2.13
21 Wholesale & retail .......... 3.38 1.93 1.64
22 ServiCes ...........eeiiiinn. 3.30 1.93 1.79
23 Fin. ins., and real est. ....... 3.58 2.11 4.32
24 Transportation .............. 3.08 2.67 2.85
25 Comm. and utilities ......... 2.80 2.80 3.28
TasLe 11. EMPLOYMENT BY INDUSTRY, ALABAMA, 1977
(THoUSANDS OF EMPLOYEES)
1 LAVestOCK oot e 52.5
2 Other agriculture . ....... ..ottt e 33.5
3 MINING .o 13.8
4 COnSIIUCHON oottt ettt et e 75.9
5 Foodand kindred ......... ... e 27.3
6 Textiles ... 36.7
T ApParel ... 62.7
8 Loggin% CAITIPS  « ettt ettt ettt et ettt e e e e 5.1
9 Sawmills ... .. e 10.8
10 Millwork and plywood ... ..ot 5.7
11 Other wood Products . ........ouinueitiiini e 6.9
12 Furniture and fixtures . ...ttt e 5.1
13 Paperandallied .......... . S 20.1
14 Chemical and allied ....... ... .. .0 i 15.1
15 Rubber and plastics ... ..ot 13.1
16 Primary metals ... oot 41.7
17 Fabricated metals ...t e 24.4
18 Machinery and electric ........ . i 26.5
19 Transportation €qUIDP. . ...oviiiiiintii ittt 18.1
20 Misc. manufacturing . ..... .ottt teiii e 33.2
21 Wholesale and retail ......0 ... .. ... . e 258.2
2 S ETVICES vttt e e e e 177.1
23 Fin,ins,andreal est. ....... .. ... 56.0
24 Transportation ........... .. 33.2
25 Comm. and utilities  ......... . e 31.7




