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1. Abstract 

Regional interindustry economic models were developed for the four 

major air basins of the State of California for the year 1976. The models 

show a possible 154 detailed economic sectors for each basin. Primary air 

emissions data provided by the Air Resources Board for each of five critical 

pollutants (CO, HC, NOx, SOx, TSP) were processed and selectively merged 

with fuel combustion data derived for each sector of a statewide model. 

These data were subsequently adjusted to confo:an to air basin emission 

totals by major economic categories for each pollutant. The statewide 

emissions totals derived for each detailed input-output sector were con­

verted to a set of pollution coefficients in tons of pollutant emitted per 

million dollars of product or service delivered. Similar procedures were 

applied to each of the air basins. These direct coefficients were related 

to the sectors of each regional model in a manner which permitted the direct 

and indirect industry linkages to be analyzed. The direct and indirect and 

induced emissions generated per million dollars of product or services 

delivered to consumers were calculated and ranked, and compared for the 

state and for each air basin. The methods used are probably the best that 

can be devised for placing consistency checks on primary air emissions 

data and for estimating the environmental impacts of regional economic 

development proposals as required by the Clean Air Act of 1977. 
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3. Executive Summary 

The purposes of the present study were essentially twofold. The 

principal purpose was to demonstrate the usefulness of regional inter­

industry analysis for investigating and quantifying the direct and indirect 

air pollution impacts which may result from changes in regional levels of 

industrial production. A second purpose of the study was to relate available 

primary and secondary source data on air pollution emissions to detailed 

sectors of the California economy as a whole and to those of the major air 

basins. The available air emissions data were used to develop air pollu­

tion coefficients (pollutants dispersed in tons per million dollars of 

product output) for the state and for the air basins for five critical 

classes of pollutants. 1) SOx - sulphur oxides; 2) NOx - nitrogen oxides; 

3) CO - carbon monoxide; 4) HC - hydrocarbons; 5) TSP - total suspended 

particulates. 

In any industrialized economy, questions of environmental improvements 

or environmental degradation are fundamentally related to economics. State 

and regional air quality control programs are established for a variety of 

polluters in order to preserve or attain the ambient air quality standards. 

For efficient air quality planning and comprehensive program impact analysis, 

the linkages between air pollutant emissions and economic activity must be 

identified and evaluated. Such economic impact analyses are required by 

the Clean Air Act of 1977 and can be facilitated by input-output studies. 

Interindustry, or input-output, economics describes the form of economic 

analysis which has as its basis the study of the technological relations of 

industrial production. The foundation of the interindustry system is the 

input-output table. A typical input-output table shows how the output of 

each industry is distributed among other industries as inputs for further 

processing. The table also shows the output going to final consumption, or 

use, in various categories. 

An input-output table is essentially a double entry accounting system 

in which the rows show the product output distribution to other industries 

and to final use, while the columns show the purchases made by each industry 

from all other industries to produce its product. The entries in the table 

3 



are usually in dollar values and represent the actual physical purchases 

of goods and services taking place in the economy during the accounting 

period. If additional data are available on the physical units of inputs 

and outputs associated with the production processes such as man-years of 

labor, acre-feet of water, or tons of wastes emitted, it is possible to 

transform an input-output table into an interactions table showing these 

physical relationships on an interindustry basis. Thus, the input-output 

method of analysis, when applied to a regional economy, can be used to 

reveal the emissions directly resulting from a specific economic activity 

as well as the "indirect" emissions generated by other industries as they 

supply needed inputs on an interindustry basis. 

It is often a relatively straightforward matter to identify the new 

industrial growth patterns taking place within a regional economy, for 

example, the expansion or introduction of a large automobile assembly 

facility. It is not necessarily a straightforward problem to assess the total 

impact of the new facility on regional ambient air quality standards. 

Although the direct emissions of the facility must be considered under 

the existing regulatory framework, the potential may exist for significant 

increases in "indirect" emissions resulting from the increased activity in 

the local steel, petrochemical, and electric utility industries as they 

increase their production to serve the needs of the new assembly plant. 

A comprehensive interindustry air resource model can delineate and 

quantify the increases in direct and indirect emissions and allow for the 

reassessment of control strategies on the support industries such that the 

induced economic activity does not result in a degradation of the air 

environment. 

In order to accomplish the purposes of the study regional interindustry 

transactions tables for the year 1976 were constructed for the following 

air basins: 

1. South Coast 

2. San Diego 

3. San Joaquin Valley 

4. The San Francisco Bay Area 

4 



A 157 sector input-output model of the California State economy was 

constructed for the base year 1976 by staff members of the California 

State Department of Water Resources. This Statewide model was then dis­

aggregated regionally by DWR into the 12 hydrologic basins of the State. 

For purposes of constructing the regional interindustry models for 

air basins, the Department of Water R~sources data on final demands and 

gross outputs were used wherever possible, with modifications. In the 

majority of cases, both air and hydrologic basins are comprised of counties. 

In the present study the South Coast Air Basin Model was constructed by 

aggregating the DWR data on production and final demands for the Los Angeles 

and Santa Ana hydrologic basins and then subtracting from this aggregation 

the gross outputs and final demands estimated for Ventura County. Since San 

Diego County is coincident with the San Diego Air Basin the County data were 

used without change to develop the air basin input-output model. The San 

Joaquin Air Basin Model was prepared by modifying the Department of Water 

Resources data for the Tulare Lake Hydrologic Basin and adding the derriand~ 

and output data for the four counties of Madera, Merced, Stanislaus and San 

Joaquin. Finally, to structure the San Francisco Air Basin Model, the DWR 

data on final demands and gross outputs for the San Francisco Hydrologic 

Basin were taken to be adequately representative of the air basin boundari2s 

and were used without modification. 

Air pollutant emission coefficients were then developed in tons of 

pollutants emitted per million dollars of gross output for each of the 

sectors of the four air basins and of the California State economy as a 

whole. 

To develop the coefficients, numerous sources of emissions data were 

consulted but ultimately the primary data compiled by the California Air 

Resources Board and local agencies were used with certain adjustment and 

control procedures. The procedures used are the best that can be devised 

without resorting to an extensive analysis of the primary data along with the 

abatement practices prevailing in each air basin. The procedures have merit 

in that they attempt to capture the differences in emission levels among air 

basins. 
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The adjusted emission coefficients derived for detailed sectors were 

used in conjunction with each air basin input-output model and the direct 

plus indirect plus induced emissions were calculated and ranked for each 

of the five pollutants. The rankings indicate in tons per million dollars 

of deliveries the total pollutant load generated in the air basin economy 

directly and indirectly for each industry. The values of the emission 

coefficients derived for the various industries seem to be reasonable in 

terms of orders of magnitude. The rankings indicate rather clearly those 

industries with the higher pollutant levels per million dollar of product 

deliveries. With all industries on a comparable basis, the disparities in 

emission levels in many instances are pronounced. 

From the empirical results some observations may be made. First, for 

each pollutant, the sectors with the highest associated total emission rates 

will vary between basins. Second, in each basin (and in the statewide 

economy as well) the ranking of the economic sectors by total emissions 

differs from the rankings by direct emissions. Third, the ratio of total 

to direct emissions for a particular sector will vary across basins due to 

variations in direct emission rates and differences in industrial structure. 

The ranking of the direct and indirect emission coefficients and sub­

sequent interbasin comparisons place consistency checks on the basic 

emission data which cannot be achieved with other methods. The results 

serve to highlight the need for improvements in the emission inventory data 

gathering and processing methods. 

Although it has not been done in the study, the emission coefficients 

could be related to employment and income levels for each basin and 

additional coefficients derived which ranked each industry in terms of 

employment or income generated per ton of pollutant emitted. In this 

manner those industries which generate the lowest income and employment 

levels per ton of pollutant emitted could be analyzed in greater detail as 

part of a broader policy analysis concerned with the potential growth pat­

tern of the respective air basins. 

The Clean Air Act, as amended, August 1977, states that an applicable 

implementation plan shall include an identification anrt analysis of the 
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air quality, health, welfare, economic, energy, and social effects of the 

plan (Sec. 172). Complying with these requirements is difficult because of 

the lack of adequate data. This is especially the case when the data relate 

to indirect effects. 

The models developed in the present study provide data which are 

directly useful for air quality management decision making. The input­

output models, when coupled with an econometric forecasting model, can 

estimate growth factors for 152 California industries which can then be used 

to help estimate future emission levels and ambient air quality. 
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4. Recommendations 

The present study made use of a Statewide input-output model for 1976 

developed by the State Department of Water Resources primarily for water 

planning analysis. The sectoring of the model was designed to emphasize 

the agricultural industries and other water intensive industries. The Air 

Resources Board emissions inventory data are gatheredat the 4-digit Standard 

Industrial Classification level of detail. It would be appropriate to retain 

the detail available for the primary emissions data and match these with 

input-output models similarly structured at the 4-digit SIC level of detail. 

When proposals are made for plant sitings or plant expansion they are not 

made for a complex mix or group of 4-digit SIC codes. They are made for 

a single 4-digit industry and the environmental impacts should be calculated 

for that industry alone. The present model is too aggregated for obtaining 

detailed impacts for any specific 4-digit industries. A major recommendation 

is to restructure the air basin models with the principal air polluting 

sectors being shown at the 4-digit SIC detail. 

A second but equally important recommendation is to process and analyze 

the 4-digit SIC emissions inventory data and form a series of direct pollu­

tion coefficients for each air basin. These should be ranked and compared 

and the results analyzed statistically to determine interbasin and state­

wide differences among the important polluting industries at the 4-digit 

level of detail. 

A third recommendation is that the necessary technical competence for 

carrying out of this type of research be developed by Air Resources Board staff 

members. 
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5. Introduction 

In 1973 Professor Wassily Leontief of Harvard University was awarded 

the Nobel Prize in Economics for his development of input-output economics. 

As an outgrowth of Leontief's work, detailed input-output (I-0) models 

revealing the structural relationships within the U.S. economy are routinely 

prepared for each census year by the Department of Commerce. At the sub­

national level the input-output approach has rapidly developed to become 

a cornerstone of regional economics (1,2,3). Because the technique allows 

the analyst to trace in considerable detail the reverberations of an initial 

stimulus to the economy, the technique has become essential to comprehensive 

economic and environmental impact analyses (4,5,6). 

6. Input-Output Models 

(i) I-0 Models: What Are They? 

A regional input-output model provides a sharply focussed still-life 

picture of a regional economy. It reveals, as generally no other approach 

does, the ways in which the various sectors of the region's economy are 

meshed together and are linked to the potential sources of economic stimuli: 

the so-called 'final demands' of household consumption, private capital for­

mation, government purchases and exports. 

The number of sectors into which the regional economy is divided depends 

on several factors including the purpose to which the model is to be put 

and the resources at the disposal of the analyst constructing the model. 

The I-0 model of the metropolitan St. Louis region contains fewer than 30 

sectors while the greater Philadelphia I-0 model possesses approximately 

500. To gain a better understanding of the basic I-0 model let us focus 

our attention on the simple, hypothetical 3-sector model of Figure 1, keeping 
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in mind that generally no analyst would set out to construct an I-0 model 

of so few sectors--too much information regarding the structure of the 

economy would be lost at such a high degree of aggregation. 

Figure 1 

Hypothetical Transactions Table ($106 ) 
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The first aspect of this picture of the economy to note is that the 

production sectors in the model (in this case, Agriculture, Manufacturing 

and Services) encompass the entirety of the economic activity in the region. 

Each of the sectors is represented as both a seller and a purchaser. That 

is, each sector buys inputs from, and sells its output to, each of the 

other sectors. It is from this double-entry accounting feature that the 

model derives its name "input-output." 

The data shown in the model represent the economic transactions that 

have occurred over a particular period, generally of one year duration. 

These data yield significant information for each sector's sale and purchase 

linkages with the rest of the economy. Reading along the row of, say, the 

Manufacturing sector we see that during the year for which the model was 

constructed, the Manufacturing sector sold $20 million to Agriculture. (e.g., 

farm machinery), $30 million to Manufacturing (e.g., frames from the steel 

industry to the auto industry), and $25 million to services (e.g., electronic 

computers). In addition to these intermediate sales--sales of product which 

will undergo further processing within the region, Manufacturing also made 

significant final sales--sales which will not undergo further regional pro­

cessing. The sector sold $5 million to Households (e.g., autos), $5 million 

to Investment (e.g., inventories), $5 million to Government (e.g., office 

equipment), and $10 million to Exports (e.g., construction equipment to the 

rest of the country and to, say, France). Total sales (intermediate plus 

final) of the Manufacturing sector sum to $100 million. 

As the rows reveal the sales distribution of the various sectors, the 

columns reveal the purchase patterns. Again looking at Manufacturing, it 

can be seen that this sector purchased $4 million from Agriculture (e.g., 
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raw foodstuffs), $30 million from Manufacturing (e.g., steel frames by 

the auto industry),$10 million from Services (e.g., accounting services), 

$15 million from Imports (e.g., forest products produced outside the region), 

and $40 million from Value Added (e.g., wages). Total inputs to Manufac­

turing are $100 million, a figure identical to the Total Output of the sector. 

Total Output (Sales) is equal to Total Input (Purchases) for each of the 

three sectors because of the following identity: 

Total Sales Revenue= Total Costs+ Profit 

The Transactions of Figure 1 account for all sales revenue and costs for 

each particular sector and for the residual, balancing item of profits 

which is part of Value Added. (Value Added is composed principally of wages 

and salaries, profits, rents, interest, dividends and business taxes.) 

In the above manner the input-output transactions table presents a 

snapshot of the structure of the economy, highlighting the interrelationships 

between the various sectors of the economy. Although this picture by itself 

contributes significantly to our understanding of the workings of the economy, 

the usefulness of the I-0 model extends far beyond this contribution. 

(ii) I-0 Models: What They Can Do 

The I-0 model can prove to be invaluable to impact analysis and to fore­

casting. It can readily be shown that the model will allow us to predict 

the effects throughout the economy of changes in the output of any one sector. 

Suppose at the national level there is an increase in the demand for Chevrolets. 

To fill this order (or to replace inventories if the order is filled from 

existing stocks), General Motors wil'l have to buy, among other items, steel, 

glass and rubber. To make these deliveries to GM, the Steel sector will 

have to purchase inputs from the Coal Mining and Iron Ore Mining sectors; 
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the Glass sector will have to increase its inputs from the Stone & Clay 

and Primary Nonferrous Metals sectors and the Rubber sector must increase 

its purchases from the Chemicals and Fabricated Metals sectors. (Of course 

the I-0 model would also tell us that each sector affected by the initial 

GM order would require inputs of power and transportation and warehousing 

and a variety of other goods and services as well.) 

In turn, each of these sectors supporting the increased production of 

steel, glass and rubber will have to buy a wide range of inputs, which will 

initiate further rounds of transactions between sectors. Added to these 

reverberations of intersectoral sales and purchases is the increased con­

sumption of households which results from the increased wage bill in the 

economy. Among the increased purchases by households may well be additional 

automobiles which would initiate the particular chain reaction just described 

all over again. However, these reverberations or rounds of spending will 

eventually end because in each round portions of the money circulating will 

"leak" from the economy as import purchases and savings. 

In short, each purchase from a particular sector by a firm or by a 

final consumer initiates a series of reverberations throughout the economy. 

What the input-output model does is to trace through the maze of reverber­

ations or interactions to show, when the rounds of spending have come to 

an end, what the increased output of each sector will be, given the initial 

increase in one of the final demand categories. (If final demand decreases, 

the I-0 model will reveal the decreased output for the economy sector by 

sector.) Further, if the relationship between each sector's output and 

emission of air pollutants is known, the value of the input-output analytic 

approach to environmental analysis becomes increasingly evident. Let us 
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retu:rn to this point after looking more closely at the workings of the basic 

I-0 model. 

To illustrate how the I-0 approach performs the sys.terns analysis of 

a change in one of its sectors, let us look again at our hypothetical 3 

sector model. Let's assume that the Government purchases of the output of 

the Manufacturing sector has increased by $10,000 and let us trace the 

effects upon the sales (and subsequently on the air emissions) of each of 

the 3 sectors of the regional economy. As a first step in the analysis, 

let us construct from the transactions table of Figure 1 a table of direct 

requirements, as shown in Figure 2. 

Figure 2 

Table of Direct Requirements Per Dollar of Total Outlay 

Ag. Man . Serv. 

Ag. •14 .OS .06 

Man. .29 .30 .31 

Serv. .07 .10 .12 

Each column of coefficients is detennined by dividing the first 3 ele­

ments in a particular column of the transactions table by the Total Input 

figure of that colum.~. For example, the coefficients in the Agriculture 

column were calculated as 10/70 = .14, 20/70 = .29 and 5/70 = .07. Each of 

these coefficients shows the amount of input required from the row sector 

for the column sector to product a dollar of output. Hence on the average 

Manufacturing requires 5 cents of inputs from Agriculture for every dollar 

of output produced. The coefficients in each column thus represent the 

"recipe" for each column sector's output. If we make the critical assump­

tion that these recipes do not change over the period of analysis (a point 
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to which we shall later return), we can perform the systems analysis 

described above, which reveals the accumulated effect on each sector of a 

stimulus (positive or negativ~ to any one of the sectors. 

In our illustrative case of a $10,000 increase in government purchases 

of output from Manufacturing, the M~ufacturing sector will first expand 

its output by $10,000 to meet this increase in final demand. To do so the 

sector will have to make the following purchases: 

Man. $10,000 

Ag. 10,000 x .05 = $ 500 

Man. 10,000 X .30 = 3,000 

Serv. 10,QQQ X .10 = 1,000 

However, in order to produce this supporting output, each sector will require 

the following inputs: 

Ag.: $500 Man.: $3,000 Serv.: $1,000 Total 

Ag. 500 X .14 = $ 70 3000 X .05 = $150 1000 X .06 = $ 60 $ 280 

Man. 500 X .29 = 145 3000 X .30 = 900 1000 X .31 = 310 1,355 

Serv. 500 X .07 = 35 3000 X .10 = 300 1000 X .12 = 120 455 

These requirements will set off a third round of spending as follows: 

Ag. $280 Man.: $1,355 Serv.: $455 Total 

Ag. 280 X .14 = $39.20 1355 X .05 = $67.75 455 X .06 = $27.30 $134.25 

Man. 280 X .29 = 81.20 1355 X .30 = 406.50 455 X .31 = 141.05 628.75 

Serv. 280 X • 07 = 19.60 1355 X .10 = 135.50 455 X .12 = 54.60 209.70 

These rounds of spending will continue with each round becoming increas-

ingly weaker in its impact. The total increase in sales for each s.ector 

resulting from the initial stimulus to the Manufacturing sector of $10,000 

in government purchases can be estimated from the model by summing the 
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increases in sector sales in each round: 

Agriculture: $500 + 280 + 134.25 + .•• = $1000 

Manufacturing: $10,000 + 3000 + 1355 + 628.75 + = $15,5000 

Services: $1000 + 455 + 209.75 + ••• $1900. 

Although the approach is very straightforward, it is a very tedious and 

time consuming one, but one which, of course, the computer does very 

. kl d ff" . lquic y an e iciently. With the aid of a computer generated matrix in-

version, as described in Section (iv) of this introduction, a-table of total 

requirements can be constructed. From this table we may read directly the 

total {direct plus indirect) impact on each sector of a unit change in the 

final demand for any one particular sector. The table of total requirements 

for our hypothetical example is shown in Figure 3. 

Figure 3 

Table of Direct Plus Indirect Requirements 

Per Dollar of Delivery to Final Demands 

Ag. Man. Serv. 

Ag. 1. 21 o. 10 0.12 

Man. 0.57 1.55 0.60 

Serv. 0.16 o.19 1.22 

Reading down the Manufacturing column of the table shown as Figure 3:, we note 

that for a one dollar increase in the final demands for Manufacturing, Agri­

culture's sales increase by $0.10, Manufacturing sales increase by $1.55, 

and sales by the Service sector increase by $0.19. 

The above input-output approach or systems analysis can readily be 

extended to the examination of air pollutant emissions. Suppose, for example, 

that we wish to be able to predict the increased amount of nitrous oxides 
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emitted into the air basin of a particular region as a result of a stimu­

lus to that region's economy. Assmne that for our 3 sector economy the 

relationship between tons of NOx emitted per million dollars of output is 

as follows: 

Agriculture 15 

Manufacturing 20 

Services 0 

From these emission coefficients and the total requirements data of Figure 

3, we can see that a million dollar increase in the demand for, say, Agri­

culture will result in an increase in NOx emissions in the region in the 

order of 1.21 x 15 + 0.57 x 20 + 0.16 x O = 29.55 tons. 

To emphasize the value of the systems or general equilibrium approach 

of the I-0 technique we have deliberately (and a bit unrealistically) 

chosen to assign an NOx emission coefficient of zero to the Service sector. 

Given these coefficients, a superficial analysis of a $1 million increase 

in the final demand for Services would conclude that no increase in NOx 

would be forthcoming since the sector is perfectly "clean." However, from 

our knowledge of the interrelationships of this clean sector with the other 

not-so-clean sectors of the economy, we know that some increase in NOx 

emissions will indeed occur. Again from the.emission coefficients and from 

the results in Figure 3 we may formulate estimates of what that increase 

2
will be: 0.12 x 15 + 0.60 x 20 + 1.22 x O = 3.0 tons. Although the direct 

impact in tenns of NOx emissions of the increase in final demand for the 

Service sector is zero, the indirect impact (the impact generated via the 

intersector sales-purchase relationships) is significantly greater than 
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zero. As will be seen in the body of this report, for several regional 

economic sectors the indirect air pollutant emissions as revealed by the 

I-0 model exceed the direct. 

(iii) I-0 Models: What They Cannot Do 

The principal assumptions of the input-output model are 1) homogeneous 

activity in each sector; 2) constant returns to scale (i.e., if output is 

to increase by a certain percentage, all inputs must be increased by the 

same percentage) and 3) constancy of the direct requirements coefficients 

(and the emission coefficients if the latter are incorporated). It is 

the assumption of constant coefficients that is the crucial assumption of 

the model. The direct requirements or economic coefficients may change over 

time due to technological progress, changes in the relative prices of sub­

stitutable inputs, changes in the product mix of a particular sector (con­

trary to assumption #1 above, any one particular sector may be composed of 

activities with differing input patterns) and, at the subnational level, 

the location of new firms. 

The basic I-0 model as it has been described in the Introduction and 

as it has been employed in the study of air emissions herein reported is 

not designed to forecast phenomena, such as technological change, which 

result in changes in the model's economic coefficients. Although considerable 

research has been undertaken to develop techniques to update the model's 

coefficients (7,8,9), such updating procedures require substantial additional 

inputs to make appropriate adjustments to the model. 

In regard to pollutant emissions two assumptions are generally made. 

First, given that the coefficients are based on average emissions per unit 

of output, it is assumed that any increase in output does not alter the 
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established relationship between emissions and output--the relationship is 

assumed to be linear and homogeneous of the first degree. Second, it is 

assumed that other sources of change in the emission coefficients, such as 

technical advances, do not occur within the period of analysis. As is 

the case with the I-0 direct requirements coefficients, any significant 

influences on the values of these coefficients must be analyzed independent­

ly. The model as utilized herein is related to stationary emission sources 

and those transportation activities related to production. 3 Consideration 

of emissions emanating from sources related to household activities are not 

included. 

Finally, it should be noted that the model may be used for forecasting 

purposes by projecting the model's exogenous variables (the final demand 

categories of household, investment, government and exports). However, given 

accurate economic and emission coefficients, the model's results will only 

be as valid as are the final demand projections. For this reason the I-0 

model is sometimes joined with econometric forecasting models that generate 

projections of the final demand categories. In some such cases the econo­

metric models will also provide forecasts of price changes which bear di­

rectly on potential changes in the I-0 direct requirements coefficients. 

(iv) Mathematical Summary of the I-0 Model 

As previously shown, the I-0 model records each sale in the econo­

my as "intermediate" or "final". Total sales or output of any sector of 

an n-sector model can thus be expressed as: 
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~ X .. 
l.J 

+ y.
1. 

X. 
1. 

(i=l, .•. ,n) (1) 

j=l 

where X .. = the value of the output of sector i purchased by sector j,
l.J 

y. = the final demand for the output of sector i, and 
1. 

x. the value of the total output of sector i. 
1. 

The economy is thus conceptualized by n linear equations, each 

eq~ation expressing the transactions of a particular sector with the 

processing sectors, and with final demands (sales). Equation (2) repre-

sents the major portion of our first table, the Transactions Table. As 

such, it is merely a set of balance equations or accounting identities. 

To complete the mathematical description of the Transactions Table we write: 

n 
X .. + p. = X. (j=l, ••. ,n) (2)

l.J J J2.. 
j::l 

where p. = final purchase (purchases of imports and other factors) by 
J 

sector j. 

X. X. for all i=j (3) 
1. J 

The second Table of the I-0 model, the Table of Direct Requirements 

can be expressed as the matrix (a .. ) where 
l.J 

X .. 
a .. 

1.J 
~ (i, j=l, ... ,n) (4) 
X. 

J 
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Substituting (4) into (1) yields 

n 

X. a ..x. + y. (i=l, •.• ,n) (5)
1 1) J 1 

which may be expressed more compactly as 

X = AX + Y ( 6) 

where 

xl alla12···a1n 

x2 
A =X = a21a22· • • a2n 

. 
X a a .•• a 

n Ll'1:1 n 2 nn 

yl 

y2 
y = (7) 

Yn 

It may now be shown that total output minus intermediate demand 

equals the net output of the system or final demand. 

X - AX= (I-A)X = Y (8) 

where I is an n x n identity matrix. Given the exogenous or final demands 

on the economy, it is possible to solve the system for total outputs, 

X = (I-A) -ly ( 9) 

-1
where (I-A) is the third table of the I-0 model, the Table of Direct 

Plus Indirect Requirements, which is frequently written in transposed 

form, (I-A)-l, for convenience of reading tabular information. 
T 

(v) Summary 

The input-output model of a particular economy is designed to 

reveal the interrelationships between the various sectors of that economy. 

Because the model provides estimates of the change in the output of each 
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and every sector in the economy resulting from an economic change in any 

one of the sectors, it is often invaluable to economic impact analysis. 

With the addition of air emission coefficients to the model, the changes 

in total emissions in a regional air basin emanating from a change in any 

one sector's production can also be estimated on a sector by sector basis. 

The crucial assumptions of the input-output approach to the analysis of 

air emissions are the constancy of the I-0 model's economic and emission 

coefficients. 
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7. Regional Input~output Modeling 

{i) Regional Trading Patterns - Central Place Theory 

If an input-output analysis is to be applied to a given geographic 

region, certain basic conditions must be met. The fundamental assumption 

that the regional industries trade with one another should be fulfilled. 

This can generally be determined from data relating to the regional tra­

ding areas delineated by the Bureau of Economic Analysis (BEA), U.S. De­

partment of Commerce. The U.S. has been divided geographically into 173 

trading areas, or groups of counties, defined as BEA Economic Areas. These 

delineations were made on the basis of "central place theory with its em­

phasis on cities as the hubs around and within which integrated economic 

activity concentrates ••• " (10). A grouping of these areas, or any logical 

portion, or hub, would qualify as a meaningful input-output region for 

analytical purposes. The nature of the regional input-output model as out­

lined in Section 2 is such that it not only traces the flows of goods and 

services among the local industries but also provides estimates of trade 

flows in to and out of the locel area for the various sectors of the ·model. 

The composite trading area which constitutes the State of California 

is made up of eight BEA economic areas. These are BEA areas: 164-San Diego; 

165-Los Angeles-Long Beach; 166-Fresno; 167-Stockton; 168-Sacramento; 169-

Redding; 170-Eureka; 171-San Francisco-Oakland. A map showing the California 

counties and BEA economic areas is presented as Figure 4. 

(ii) Modifying National Technical Coefficients to Represent Local 
Interindustry Structure 

If the trading conditions among the local industries are satisfac-
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torily met, the ensuing task is the application of modified or scaled or 

adjusted national technical coefficients in order to simulate the inter­

industry structure of the local economy. This problem has been studied in 

depth and at least eight different approaches for modifying national coef­

ficients have been systematically evaluated by Morrison and Smith (11).. 

The so-called RAS (12) method has been ranked first in overall qualifica­

tions. The Simple Location Quotient (SLQ) method ranked second in three 

out of five possible tests. However, the RAS method (13) can only be used 

if gross trade flows by detailed sector can be estimated independently for 

the region under study. 

The California state input-output table for 1976 was constructed on 

the basis of both the SLQ and RAS approaches. The input-output tables for 

the four air basins were based principally on the SLQ method. 

The SLQ method requires three major data items as inputs for structuring 

the regional input-output model. These are: (1) a detailed national inter­

industry transactions table which has been transformed to a gross domestic 

base. The table should include a value added vector which has been decom­

posed to show Employee Compensation, Property Type Income, and Indirect 

Business Taxes; (2) a column vector of regional gross domestic outputs; (3) 

the regional final demand vectors. The latter are typically: Personal Con­

sumption Expenditure (PCE); Capital Formation (GPFCF); Federal Government 

Expenditures (FGE); State and Local Government Expenditures ·cs&LGE); and 

Foreign Exports (FE). 

If national coefficients are to be used as a basis for developing re­

gional technical coefficients, it is necessary to maintain much of the sec-
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tor detail provided by the national tables (14). Walderhaug (15) has 

stressed the need for maintaining such detail. Karaska (16) and Drake et 

al •. (17) found that the variation in input-output coefficients increased 

with the level of aggregation. 

To illustrate the need for detail, particularly in the manufacturing 

sectors, the Food and Kindred Products sector SIC 20 may be used as an 

example. The 2-digit SIC Food and Kindred Products sector consists of 

forty-eight 4-digit codes, ranging from abattoirs to the preparation of 

spices and extracts. Each have widely differing inputs. If the national 

coefficients for the aggregated Food and Kindred Products sector are applied 

to estimate inputs for, let us say, a local bakery or confectionary, the 

chances for error are obvious. In order to minimize errors of this type, 

the detail of the input-output sectoring provided by the national table was 

substantially maintained at the state and county level for the current 

modeling effort. 

(iii) Empirical Considerations 

In empirical work in the U.S. the sectors of the national input-output 

tables are developed on the basis of Standard Industrial Classifications -

(SIC) codes. These codes identify individual industries (enterprises) rather 

than activities. So that the tables may more nearly approximate the assump­

tions of the basic input-output model, transfers of secondary and joint pro­

ducts are made among the industries. The majority of the 400 sectors of 

the typical U.S. national model are defined at the 4-digit SIC code level of 

detail. 
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(iv) Methodology for the Construction of Regional Input-Output Tables 

In general, regional economic accounts can be established by two 

approaches. The first is usually considered to be more precise but it is 

difficult to carry out and to establish a concordance with other regions 

and with the nation as a whole. This first method can be considered as an 

"upward movement" beginning with the available accounting data of local 

firms and family expenditure data and aggregating these to form a set of 

accounts for the region under study. The second approach is more coherent 

but is usually felt to be less precise. This latter approach can be thought 

of as a "downward movement" from the national level to the region. The 

techniques for developing comprehensive intranational models encompassing 

all regions of the national economy involve elements of both approaches 

being employed simultaneously. At the local level the available secondary 

data on production, income and earnings are assembled. At the national 

level the detailed income and product data are arrayed. By choosing the 

most suitable regional measures the technique seeks to allocate the national 

totals of production and demand by sector to regions in order to establish 

the appropriate detail of a regional economic accounting scheme. The simul­

taneous use of these two approaches while maintaining the maximum degree of 

detail feasible, yields the best possible set of regional accounts consistent 

with one another and with the national totals (18). Such a procedure was 

followed for the present modeling effort using the available 1976 national, 

state, and county data sets. 

The most recent official input-output table for the U.S. economy is 

for 19674 • Although the technical coefficients of the 1967 table may 
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be satisfactory for some current studies, there is a general discomfort 

about the reliability and validity of research of this type when it is based 

on a table that is, in fact, some twelve years old. 

Several research groups have devoted substantial time and resources 

to these so-called "updating" problems relating to input-output tables. 

The most satisfactory updating technique appears to be accomplished by 

using the RAS method pioneered and popularized by Professor J.R.N. Stone 

of Cambridge, England (19). This method has been applied to U.S. national 

input-output tables with encouraging results (20). The present modeling 

work on the California economy could draw heavily on such related national 

and regional input-output research being sponsored for other specific pur-

poses (21). 

The updating of the official 1967 national table to 1976 and the devel­

opment of a number of computer programs for manipulating national and 

regional economic data sets provided the underpinning for the development 

of the structural models of the California economy. 

Essentially, the national 1967 input-output table was updated to 1976 

using Bureau of Labor Statistics, Division of Economic Growth estimates of 

gross domestic output (22) and similar data on final demand (23). The 

overall table was benchmarked to agree with U.S. Department of Commerce pub­

lished data on Gross National Product and its components for 1976 (24). 

After completing the update of the national table the next task was to 

allocate the national production totals established for the individual 

sectors of the.1976 U.S. table to California state industries, and also 
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to develop state-wide final demand estimates. Basically, the state data 

for 1963 developed under the multiregional input-output program funded by 

the Economic Development Administration (25) were updated using various 

proxy measures for scaling the 1963 data up to 1976. The results were 

made to conform with the national data so that state estimates would be 

consistent with national 1976 totals as in the original 1963 research 

effort. 

The California state production totals for 1976 were verified and 

benchmarked with available control totals such as statewide income, ear­

nings and employment, and were then allocated to California counties using 

procedures similar to those used in the nation-to-state allocation•s. Fun­

damentally, it was necessary to construct final demand estimates and gross 

domestic output estimates for all California counties. These estimates 

were based on Bureau of Economic Analysis county income and earnings series 

by major source (26) and modified County Business Patterns (CBP) payroll 

and employment data ( 2 7) • 

The employment and payroll data provided by the county, state, and 

national summary files of the 1972 County Business Patterns can be used as 

basic proxy measures for allocating national gross domestic output first 

to states and then to counties. These could then be updated using 2- and 3-

digit data for 1976. In using the County Business Patterns data, the as­

sumption is made that production worker payrolls can serve as a basis for 

estimating levels of industrial output for counties and states. If this 

assumption is rejected then virtually no readily available economic mea­

sures exist at the 4...:digit Standard Industrial Classfication (SIC) detail 

29 



for counties which can be used to estimate levels of industrial production. 

To give strength to the basic assumption, however, a recent study of U.S. 

payroll data by Browne (28) points to the fact that regional differences 

in wage rates are considerably less than might be inferred by casual ob-

servation. 

The County Business Patterns data are unique in that production employ­

ment and payrolls are shown in detail, with employment in the so-called ad­

ministrative and auxiliary units (sales or headquarters offices) being 

shown separately as a lump sum category for each county. 

The importance of the CBP data format cannot be minimized. If an 

analysis of industrial structure or resource use is undertaken on the basis 

of the reported SIC employment without regard to its true nature in terms 

of occupation (production versus non-production) then the opportunity arises 

for major errors. In the absence of County Business Patterns type data it 

would be necessary to revert to some method in which the bona fide indus­

trial activity of each reporting unit could be verified. 

The County Business Patterns data suffer from the defect that non-dis-

closure regulations require the Bureau of the Censuses to withhold certain 

payroll and employment data. Statistical techniques have been devised and 

implemented in earlier studies (29) which use totals for a broader level 

of SIC detail along with summing and balancing methods to obtain the best 

estimates for the missing data. In some instances machine readable busi-

ness directory data can be merged with the County Business Patterns files 

to obtain the maximum level of reliable data detail for counties. These 

procedures were used in the present study to provide a comprehensive set of 
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data for California counties. 

The state and local input-output models were developed using a computer 

program based on the SLQ technique. When the provisional SLQ models were 

obtained, trade flow data derived from independent sources were used in 

conjunction with the RAS technique to further adjust the .models (30). 

(v) Accuracy and Related Matters in Regional Models 

At the national level, census data are used to develop the interindustry 

transactions which are in turn reconciled with the data of the National In­

come and Product Accounts. Below the national level, for states and regions, 

the counterpart of the U.S. income and product accounts do not exist and 

census data on industry sales and purchases by geographic region are more 

limited. Because of this lack of data, regional interindustry economic re­

search has developed slowly and is characterized by several distinct ap­

proaches. The essential difference in these approaches lies in the relative 

emphasis given to survey techniques and the use of primary data as opposed 

to the reliance on secondary data sources and methods for deriving regional 

estimates of interindustry flows of goods and services by indirect means. 

Although the controversy within the economics profession over the relative 

merits and cost-effectiveness of "survey" versus "non-survey" techniques 

is still unsettled there is increasing .evidence that secondary data 

sources, if properly exploited, can serve as a basis for constructing re­

gional input-output tables that are satisfactory for most analytical 

purposes (31) (32) · (33) • 

For some states and regions where it was felt that as high a degree 

of accuracy as possible might be warranted in the preparation of a regional 
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table, proposals have been .made and extensively funded for gathering 

data as comprehensively as possible from local enterprises. Arrow and 

Hirsch have commented specifically on this procedure (34). 

Very few .manufacturers of any scale keep ac~urate accounts 
in a manner which permits them to summarize readily their 
annual shipments by geographical destination. In addi­
tion, many types of manufacturers cannot know what the 
destination of their product is. For example, a peach 
canner who sends his shipment to a warehouse in Los 
Angeles cannot know whether those peaches will be con­
sumed there, shipped to the East Coast, or exported 
abroad. As a matter of fact, at the time the canner 
is making his shipment, no decision may have been reached 
about the final disposition ••••The data used in national 
tables comes from the purchaser of the inputs rather 
than the shipper. These data are harder to come by 
but clearly more reliable in that they require no 
guessing by the respondent. 

The fundamental problem is one of estimating, or simulating, the in-

ter industry flows of goods and services among the sectors of a regional 

economy. In the so-called survey approach, which Arrow and Hirsch add-

ress, the task is to obtain sufficient primary data from regional firms 

to permit the establishment of a local table of interindustry transactions. 

In the non-survey approach the task is one of modifying national 

technical coefficients to simulate the interindustry flows of the local 

economy using secondary data sources. 

In order to deal with the questions of accuracy and validity that are 

sometimes raised in connection with the data contained in regional input-

output tables a certain perspective must be given. 

When dealing with matters of accuracy it is necessary to have an 

absolute standard against which comparisons can be made. 
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If Arrow and Hirsch are correct in their statements as cited above then 

for any regional economy of modest dimension& the real, or actual, inter­

industry flows may be unknown and for practical purposes unknowable, even 

with the use of the most advanced survey techniques, because of the basic 

data problems inherent in the accounting practices of most industries. 

The non-survey approach relies on quantitative methods that have 

been tested by researchers working on small-area input-output models under 

controlled conditions in which the real, or actual, interindustry flows 

for the local economy could be established. Some eight possible methods 

for simulating known interindustry flows were tested and the results com­

pared with the known flows (35). The non-survey techniques which ranked 

the highest can then be applied with some greater measure of confidence in 

regional I-0 studies where actual flows cannot be established by other methods. 

Under these circumstances, however, the analyst obviously cannot say 

that the derived flows or coefficients are accurate within certain tolerance 

levels. In reality they give a first approximation to the actual regional 

economic structure based on the best available data and methods. 
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8. The California Input-Output Models - 1976 

(i) The Statewide Model 

The economy of the State of California is broadly diversified and 

accounted for approximately 11% of U.S. Gross Product in 1976. California 

Gross State Product for 1976 was estimated as $186.2 billion, the counter­

part U.S. figure is $1706.5 billion. 

In the input-output accounting scheme Gross Product consists of the 

sum of all final demands less imports. The following values have been ab­

stracted from the California table of interindustry flows which is pre­

sented in Appendix 1. 

(Millions of Dollars) 

Personal Consumption Expenditures 121975.906 

Capital Formation 25298.500 

Federal Government Expenditures 15588.869 

State and Local Government Expenditures 28239.386 

Exports 54215.520 

Total Final Demand 245318.181 

Less Imports 59076.131 

Gross State Product $186,242.05 

The California transactions table given in Appendix 1 shows a total 

of 164 rows, or sectors. 156 of these are considered to be within the 

processing quadrant of the input-output table. Of the 156 sectors shown 
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in the processing quadrant six are null, but were apparently retained 

because of the format, or structure, of the national table used to 

create the California model? Additionally, the Government Industry and 

Special Industries sectors are also null except for the Value Added en­

tries. These sectors are typically removed from the model before forming 

the inverse or undertaking further manipulations. 

The competitive imports sector may also be treated exogenously 

leaving 153 specific sectors, of which, it should be repeated, six are 

null. There are thus 147 active sectors in the California statewide model. 

Four of these null sectors appear in Agriculture (Tobacco, Dried Peas, 

Sugar and Vegetables not elsewhere classified (NEC), Oil Crops (NEC). 

Among the non-agricultural sectors, Coal Minin~ and Tobacco Manufactures 

are absent. 

The so-called "Dummy Industries" have been included to maintain the 

definitions and conventions used by BEA in constructing the U.S. input­

output table. The "Dummy Sectors" are defined at the national level as 

Office Supplies and Business Travel, Entertainment and Gifts, and Scrap 

and By-Products. As artificially constructed for the I-O model, these 

sectors have no direct employment or pollutants associated with them but 

do interact with the other sectors of the economy indirectly. Sector l56, -

"Special Industries" is defined by BEA to contain "Rest of the World In­

dustry" and "Household Industry". 

The Leontief inverse for the statewide model is not shown but the 

column sums of the inverse are calculated and ranked. These are shown as 

Table 1. This inverse shows 154 sectors. The Special Industries and 
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Government Industry are not included in the Leontief Inverse since, as 

noted above, they are null except for the value added entries. 

The entries in Table l show that a number of the agricultural sectors 

have large output multipliers which.indicate that they are highly inter­

related with other sectors of the economy. Those sectors with the smallest 

output multipliers interact the least with other sectors in the econo,!:v. 

(ii) The Air Basin Models 

(a) Overview 

A map showing the California Air Basins is presented as Figure 5. 

In the present study four principal air basins were selected for analysis. 

These are: 

San Diego 

South Coast 

San Joaquin 

San Francisco Bay Area 

In the majority of cases the air basins are drawn along county 

boundaries. The exceptions require that county economic data be appor­

tioned into subcounty areas. This is a non-trivial undertaking since the 

county is the basic economic unit for which secondary source data are 

prepared. 

The regional components of the Department of Water Resources Multi­

regional Input-Output model for the State of California are the twelve 
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Figure 5 
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hydrologic basins. These basins are shown in Figure 6. For purposes of 

structuring the Air Basin input-output models the Department of Water Re­

sources data on final demands and gross output were used, where possible, 

with certain modifications. 

a) The data on final demands and gross outputs for the San 

Francisco Bay hydrologic basin were taken to be adequately 

representative of the air basin boundaries and were used 

without modification to structure the San Francisco Air 

Basin Model. 

b) The Department of Water Resources data prepared for the 

Tulare Lake Basin were modified by adding the demands 

and outputs for the four counties: Madera, Merced, 

Stanislaus and San Joaquin in order to prepare the San 

Joaquin Valley Air Basin Model. 

c) The Department of Water Resources data for the Los 

Angeles and Santa Ana hydrologic basins were added 

together and the Ventura county data were then sub­

tracted from this in order to develop the South Coast 

Air Basin Model. 

d) Since San Diego County is coincident with the San Diego 

Air Basin the County data were used to develop the Air 

Basin Model. 
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Figure 6 
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(b) The San Diego Air Basin 

Gross County Product for San Diego County in 1976 was estimated at 

$12.1 billion or 6% of the Statewide total. Exports were $4.5 billion and 

imports were $6.3 billion. The Air Basin Input-Output Model is shown as 

Appendix 2. 

Of a possible 147 active sectors present at the state level, the San 

Diego County economy has only 122 of these. The sectors not present in 

the county economy are: 

1. Sheep, Lambs, and Wool 

2. Misc. Livestock 

3. Cotton 

4. Rice 

5. Corn 

6. Oats 

7. Sorghum Grain 

8. Grass Seed 

9. Food, Feed Grains, NEC 

10. Walnuts 

11. Almonds 

12. Fruit and Tree Nuts, NEC 

13. Melons 

14. Sugar Beets 

15. Hops 

16. Sweet Potatoes 

17. Safflower 

18. Metal Mining 
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19. Crude Petroleum 

20. Natural Gas+ N.G. Liquids 

21. Chem.+ Fertilizer, Mineral Mining 

22. Sugar 

23. Metal Containers 

24. Fabricated Structural Steel 

25. Pipeline Transportation 

The output multipliers for the county economy are shown in Table 2. 

(c) South Coast 

The South Coast Air Basin Gross Product for 1976 is estimated at 

$91.2 billion with imports of $24.4 billion and exports totaling $31.9 

billion. The Gross Product of this basin coI(!l?rises about 49% of the 

State total. The flow table for the Air Basin is shown as Appendix 3. 

Of a possible 147 industries present at the state level 141 are pre­

sent in the economy of the South Coast Air Basin. The industries not pre-

sent are: 

1. Rice 

2. Sorghum Grain 

3. Food, Feed Grains, NEC 

4. Fruit and Tree Nuts, NEC 

5. Hops 

6. Safflower 

The output multipliers for the economy are shown in Table 3. 
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(d) San Joaquin Air Basin 

The San Joaquin Air Basin consists of: San Joaquin, Stanislaus, Merced, 

Madera, Fresno, Tulare, Kings and portions of Kern County. The Gross 

Product for the air basin economy is estimated at$14.0 billion with imports 

of $10.l billion and exports totalling $6.9 billion. The Basin economy 

accounted for some 7% of Gross State Product. 

Sectors not present in the San Joaquin economy are: 

1. Hops 

2. Household Appliances 

The output multipliers are shown in Table 4. 
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(e) San Francisco Bay 

The San Francisco Bay Air Basin economy consists essentially of the 

nine counties: San Mateo, Santa Clara, Alameda, Contra Costa, San Fran­

cisco, Marin, Napa, and the western and southern portions of Solano and 

Sonoma counties respectively. 

Gross County Product is estimated at $45.6 billion with imports of 

$15.2 billion and exports of $14.4 billion. This basin accounted for 

approximately 29% of California State Product. 

Sectors not present in the Bay Area economy are: 

1. Cotton 

2. Rice 

3. Grass Seed 

4. Food, Feed Grains, NEC 

5. Citrus Fruits 

6. Fruit and Tree Nuts, NEC 

7. Melons 

8. Hops 

9. Sweet Potatoes 

10. Chem & Fertilizer, Mineral Mining 

The output multipliers for the economy are shown in Table 5. 
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9. Basic Emissions Data for Use with the Input-Output Models 

(i} overview 

At the outset of the project, it was anticipated that the California 

State Air Resources Board emissions inventory data might not provide detail 

for every sector of the proposed input-output models. With this in mind 

the more generalized air pollution data sources were reviewed to cover 

such an eventuality. Moreover, it was realized that emissions data for the 

combustion of fuels, by fuel type, could be derived for the majority of the 

input-output sectors at least on a statewide basis. 

(ii} Strategic Environmental Assessment System 

The United States Environmental Protection Agency has sponsored the 

development of the strategic Environmental Assessment System (SEAS) (36). 

A copy of the model description and printout of the data were obtained from 

the Project Officer in Washington, D.C. Module Number 7 of the National 

Economic Modules is titled National Residuals: estimates of annual tonnage 

of air, water, and land pollution from stationary sources on a nationwide 

basis. The regional module Number 10 is designated Regionalization: Re­

gionalization of national economic, pollutant and abatement cost data. 

After a comprehensive review of the available SEAS data was carried out, 

it was concluded that the detail was insufficient for use with the California 

input-output. Air Basin Models. 
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(iii) EPA Bulletin N? 42 Data 

Copies of Bulletin AP 42, "Compilation of Air Pollutant Emissions 

Factors" Parts A and B (37) were obtained from the U.S. Environmental 

Protection Agency. The Bulletin provides emission data for a complete 

range of industrial processes and the service and transportation industries. 

Each of the industries covered in the Bulletin is defined by complete pro­

cess descriptions. However, no Standard Industrial Classification (SIC) 

codes are assigned to the industry descriptions. 

These data were reviewed and the industry descriptions in the 1972 SIC 

code manual (38) were compared with the process descriptions given in 

Bulletin AP 42. In this manner four digit SIC codes were assigned to each 

industrial process described. The emission data are given in tons of pol­

lutant per ton of product output (or other physical measure i.e. barrels, 

etc.) The emission factors in tons were thus assembled by four-digit SIC 

codes. 

Mr. Werner Schink, State of California, Department of Water Resources, 

provided a set of conversion factors obtained from the U.S. Department of 

Transportation which could be used to convert the dollar value of product 

in 1976 dollars to tons of physical product for each input-output sector, 

thus pennitting the direct application of the AP 42 factors to input-output 

sector data. These final conversions were not made since the Air Resources 

Board emission inventory computer tapes became available to the project 

and it seemed more appropriate to exploit these primary data to the fullest 
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before resorting to the use of the more generalized Bulletin AP 42 data. 

(iv) Fuel Combustion Data 

In developing the statewide input·-output model, the data for the 

energy sectors were regionalized on the basis of energy use data available 

for California. 

The California Energy Resources Conservation and Development Com-

mission (ERCDC) sponsored a study relating to potential energy shortages 

(39). This study, prepared by Arthur D. Little, Incorporated, Cambridge, 

Massachusetts, provided detailed energy use in California by fuel type for 

each economic sector. The estimates of fuel use by 4-digit SIC in the 

manufacturing sectors were based on national average use data modified to 

California totals on the fuel supply side. These data were updated from 

1975 to 1976 and then further disaggregated to give additional detail for 

all sectors of the input-output model. This was accomplished by means of 

a series of BTU conversion factors available for each fuel type. 

By converting fuel type to BTU's the to1:al BTU energy requirements 

of a given sector could be maintained while the average input by fuel type 

could be adjusted to meet California totals for major sectors. Coal is 

not used in California except by the steel industry. Similarly, oil and 

natural gas use by individual industries based on national averages could 

be adjusted to agree with the known California supply totals for these 

industries. In this way the national average BTU inputs were adjusted 

to conform to the California fuel use pattern for the base year. Fuel 

types and conversion factors are given in Table 6 presented below. 
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Table 6 

Fuel Type BTU's Per Unit Conversion Factor 

1. Gasoline 5.25 x 10: BTU/BBL 42 Gal/BBL 
2. Kerosine (jet fuel) 5.76 x 10 BTU/BBL

6
3. Distillate 5.825 x 1g BTU/BBL 11 

4. Residual Oil 6.28 x 10 BTU/BBL 
5. Coke 21.2 x 1g

6 
BTU/Ton 0 

6. Other Refined Oil 6.1 x 10 BTU/BBL 42 Gal/BBL 

Products 
7. Natural Gas 1,032 BTU/~u. ft. ¢ 

8. Liquid Petroleum Gas 4.011 x 10 BTU/BBL 42 Gal/BBL 

9. Electricity 0 /0 
10. Coal 26.2 X 10

6 
BTU/Ton 0 

The fuel use estimates for each input-output sector of the statewide 

model were subsequently used to derive the total emissions of the five 

critical pollutants for each sector. 

Data from the National Emission Data System (NEDS) (Appendix C, 

Bulletin AP 42) were selected from the Source Classification Codes and 

Emissions Factor listings. These factors are shown in Table 7. The factors 

were used to convert the fuel use estimates by sector to total 

emissions. The converted data were arrayed by input-output sector and could be 

compared with the emissions inventory tape data. 

Table 7 

Fuel Type Unit Pounds Emitted per Unit 

Part So No HC co 
X X 

1. Gasoline 1000 Gal. Burned 6.50 5.30 l02. 161. 3940 
II2. Kerosine 1000 6.20 

3. Distillate 1000 II 33.5 144. 469. 37.5 102 

4. Residual Oil 1000 " 159. 
5. Coke Per Ton Burned 2.00 38.0 15.0 .2 2.0 

6. Other R.O.P. 1ogo Gal. Burned 5.00 140. 67.8 5.51 15.4 

7. Nat. Gas 10 Cu. Ft. 14.0 940. 413. 42.0 115. 

8. L.P.G. 1000 Gal. Burned 1. 75 86.5 11. 7 .30 1.55 

9. Electricity 0 0 
10. Coal Ton Burned 5.00 38.0 15.0 .30 1. 50 
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(v) California Air Resources Board Emissions Inventory Data 

In July of 1978 the Air Resources Board provided two computer tapes 

containing the emissions inventory data for 1976. The tapes contained 

approximately 44,000 records of variable length in an heirarchical struc­

ture. The data related to some 6,000 individual California firms. Among 

the relevant data for the current study the tapes provided the name and 

address, County and Air Quality Control Region of each firm. The 4-Digit 

Standard Industrial Classification codes were provided for each minor 

product. Total employment for each establishment was also given. Pollu­

tant outputs for each of the five critical pollutants emitted were supplied 

in tons per year for each SIC code. 

(vi) Air Basin Summary Emissions Data 

The Air Basin Summary Emissions Data were provided by the Air Re­

sources Board for each of the fourteen California Air Basins. These sum­

mary sheets provided estimates by major category of the level of pollutant 

output for the five critical pollutants in tons per day. Estimates for sev­

eral years were furnished. A typical data sheet is shown as Table 8. 
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---------------------------------------------------------------------------

----------------------------

---------------------------------------------------------
----------------------------------------------------------------------------

TABLE 8 

SAN DIEGO AIR Bi\SIN SUMMi\RY 
PARTICULATE l'!ATlER Ef'"tISS!ONS <TONS PER AVG DAY) 

c================================~==~===~===========---------================ 
INVENTORY .YEAR 

STATIONARY SOURCES 1972 1975 1980 1985 1990 1995 
~;==;=~=========~=====================================-----------------------

PETROLEUM 
PRODUCTION 
REFJNING 
MAtmETING 

sunn.nP.L---------------------------------------------------------~---------------
ORGANIC SOLVENT USERS 

SUf{FACE cor,TING 
DRY CLEAMING 
DEGREASING 
011HoR 

SUBTU·r ~.L 

CHEMICAL 

METALLURGIC/IL 

MINERi'IL 

0. 2 

17. 1 

0.2 

19. 4 _ 

0.2 

22.4 

0.2 0. 3 

29. 5 

0.3 

FOOD AND AG PROCESSING 1. 5 1. 6 1. 8 2.0 
...,
c... 

-, 
C. 

PESTICIDES 

WOOD PROCESSING 

COMOUSTIOM OF FUELS 
PO.-lER PLANTS 
OTHER IMDUSTR!AL 
D0'.'iESTIC AND COi'lMERC IAL 
ORCH;.\RD HEATERS 

SUBT □ -r ;,L 

5.0 
0.::, 
0.7 

6.2 

B. 5 
0.6 
0.7 

9.8 

14.4 
0. E3 
0.8 

16.0 

14.4 
0.9 
0.9 

16.2 

14. 1 
1. 1 
1. 0 

j6_ 2 

12.2 
1. 3 
1. 1 

14.6 

WASTE BURi,JII\IG 
AGRICULTURAL DEBRIS 
FOREST Ml',NAGEM::NT 
RANGE IMl-'ROVEl"iENT 
DUMPS 
CONIC/.·,L BURNERS 
INCINERATORS 
OTHER 

SUBTOTAL 

0. 1 

0. 1 

0.2 

0. 1 

0. 1 

0.2 

0. 1 

0. 1 

0.2 

0. 1 

0. 1 

0.2 

0. 1 

0. l 

O.:C:: 

0. 1 

0. 1 

0. 3· 

MISCELLANEOUS AREA SOURCES 
WILD FIH!:::5 1. 0 1. 0 1. 0 l. 0 1. 0 1. 0 
STf!UCTIJR,\L FIRES 
FARl·HNG OPERATIONS 

3.0 
3.9 

3. 4 
4 . 1 

3. 8 
4. 5 

4.3 
4.6 

4.7 
4. 8 

5.2 
5. 2 

CONSTR. ,,.ND DEt.OL. 
UNPAVED ROADS 
UTILITY.EGUIP:MOWERS,ETC 

SUBTOTAL 

59. 7 
l'l.2 
·o. 1 
Bl. 9 

67. 8 
14.2 

0. 1 
90. 5 

83.4-
14.2 

0. 1 
107 

99. 7 
14.2 

0. 1 
124 

119 
14. 2 

0. 1 
l'i4 

142 
g_2 
0.2 

167 -------------------- ------------------------------------
TOTAL. STATIONARY 107 122 148 168 192 218 

MOBILE SOURCES 

MOTOR VEHICLES-ON no;,o
LIGHT-DUTY P ASSEi·JGER 8.4 8.9 6.8 6. 5 7.3 8. 1 
LIGHT-DUTY GhS TRuc;,s 1. 3 1. 6 1. 3 1. 3 l. 5 1. 8 
MEDIUM-DUTY GhS TRUCKS 0. 1 0.2 0.2 0.2 0.2 0.2 
HEAVY-DUTY GAS TRUC"S 0.8 1. 0 1. 4 1. 3 1. 1 1. 1 
HEAVY-DUTY DIE:.SEL TRUCKS 1. 4 1. 7 2.3 2.8 3.3 3.9 
MOTORCYCLES 

SUBTOT~.L 12. 1 13.4 12.0 12.2 13. 5 15. 1 

JET AIRCRAFT 3.9 4.4 5.0 5.6 . 6.2 6.8 

PISTON AIRCRAFT 

RAILROADS o. 1 0. 1 0. 1 0. l 0. 1 o. 2. 

SHIPS 0.8 0. 9 l. 1 l. 2 1. 3 1. 5 
. . 

OTHER OFF-ROAD VEH 1. 0 1.2 1. 3 1. 5 1. 6 1. 8 

TOTAL M03ILE SOURCES 18.0 20. 0 19. 5 20. 6 22.8 25. 3 
----==---~----------------------------------==========~=================-====-
TOTAL,ALL SOURCES 125 142 167 189 215 244 

IJAH 06 ISTS BY73-771220 
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10. Developing the Emission Coefficients for Input-Output Sectors -
Statewide Model 

(i) Preparing the Emissions Inventory Tape Data 

The emissions inventory data tapes were converted to a fixed length 

record format and the relevant pieces of information on SIC codes, employ­

ment, firm name and address, county, air quality control region, and pollu­

tant discharges were extracted and written on a separate computer tape. 

These data were flagged where potential problems were apparent i.e. missing 

SIC codes, incomplete or missing pollutant codes. These problem entries 

were inspected and where possible obvious additions or corrections were 

made. In some instances only two or three digit SIC codes were punched. 

The correct four-digit SIC codes could be inferred by the name of the 

firm or by its principal product code. Where pollutant codes appeared to 

be obviously mispunched they were compared with other firms within the same 

SIC category to determine the proper codes. The corrected data were re­

entered into the tape for further processing. 

A map of the SIC codes for each input-output sector was established 

and the four-digit SIC codes of the emissions inventory data were bridged 

or mapped into the sectors of the statewide model. When this task was com-

plete the pollutant data could be sorted into, or allocated, to the appro­

priate input-output sector on the basis of the identifying SIC codes. 

(ii) Selective Merging with Fuel Combustion Data 

When the pollutant data from the emissions inventory tapes had been 

bridged into the input-output sectors of the statewide model the results 

were inspected and any sectors which remained at zero were noted. The 
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pollutants for those sectors were then established on the.basis of the fuel 

combustion emissions data derived as described in 5(iv) above. These entries 

were selectively merged with the emissions inventory data to form a ~asic 

set of pollutant data for each sector of the statewide model. This merging 

was undertaken for the agricultural sectors and for several of the trade and 

service sectors. Sector 135 "Owner Occupied Real Estate" remains null in 

terms of pollutants. This is due to the fact that no fuel use was allo­

cated to this sector in the processing matrix. Fuel purchases for hm1s2-

hold use were treated as a final demand. 

(iii) Air Basin Summary Emissions Data 

The Air Basin Summary Emissions Data as prepared by the California 

Air Resources Board are designed to provide an overall control estimate for 

the pollutants of each of the major sectors of the air basins. 

(iv) Adjusting the Data Sets 

The Air Basin Summary Emissions data were keypunched for each of the 

fourteen air basins and summed to yield a statewide emissions control total 

for the relevant sectors of the input-output model. The 22 major ca::.egories 

of the Air Basin Summary Data were bridged to the 152 productive input-output 

sectors as shown in Table 9. 

The Air Basin Summary Data were then used as controls to proportionally 

adjust the merged emissions inventory data and fuel combustion data by 

sectors thus bringing the two data sets into overall agreement. The follow-
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Table 9 

Relation of Economic Categories to I/0 Table Sectors 

EC(~tMiC CAifG.'QRy";---1- f'f:TF..CILt:Jr-1-f'F.CDUCT lCli 
t/o TA8LF SECTOI\S • ' 41 42 

ECONCMIC CATfGORY • 2 PETROLEU~ REFlhlNG 
I /0 T t,BLE SECHIR.S • 78 

. EC c HM Ic-1: AHGcii v-;;--3 .Pi·T~i:Ji:EuM· .MAR •·ET 1~G ·---··----·-·-------
110 TAi\LE SEClORS • 131 132 

E:CCHMIC CAT[GOP.Y = 4 C~GANIC SCLVcST USf - SUil.fACE CCATING 
1/0 TABLE SECTCRS • 1;s 142 

----··--··-----·----···-·-·f.CChC~1c··c•HGORY··.··-s (j[.(,ANIC SOLVENT USF.~ Cf.Y-ClcA>UNG. 
I /0 l ABLE s~c TCRS • 138 

ECCNCMIC CATEGOf.Y r 6 ORGANIC SCLVENT USE -CEGREASING 
1/0 HBI.E SECTORS • 124 ll5 115 142 

···ectricMIC ·cH£GORY • 7 CHEMIUC"Ff.CUUCIICN··-··· .. 
1/C .TAP,LE SECTORS • 73 74 75 76 11 71 79 80 

ECCNCHIC 
1/G 

CATEGORY• 8 
TABLE SECTORS 

M~lALLURGICAL 
• 86 

PRC([SSES 
87 88 89 90· 91. 92 93 

96 '17 n 99 100 101 l 02 51 ----····-----·-· --- ---
[CChCMIC CATEGORY• 'I 

1/0 TABLE SECTORS 
~INE~ALS 
• 

FKCCUCTJC~ 
Bl 82 . 83 84 . 85 39 40· 43 

ECCNCM!C CATEGORY.• l~ FCCD AND ·1GklCULTURE PRCCESSING 
--··-·····--··--_l/0 TABLE sr:CTORS................... • 5,.····-·-··-···--··-··62 53 ···-··· 54........ . 55 5b 57 5a 59 60 61 

ECCNCMIC CATEGORY~· 11 PESTICJDFS F~ODCCTION. 
1/C HBLI: SEClO,S • 72 

ECChCMIC C~T1GORY • 12 •OGD PRGCESSS!hG 
·-···· · · 11c· rtilLE ·sEtrnr,s ·~·- · · ,;-3· · 6~ ·-···---···-•···,;s- ... 68 

ecchc~1c OH.GORY·•. 13 COP!\UST!CN er ~UcLS rn CRCHARD HEAHRs····· 
.. 1/0 TAHL[_ SECTCiRS • 20 21 22 23 24 

ECCN(M!C CATfGORY • 14 FARMING CP[RATICNS 
·-·- -·- - ·01:i"·11.aLE ·sec"roR·s ·· ·····-·-·· ···1 ·· ·····2····-···-······-3"·--········-·······,;···----········5 ···-6 --·-·-·-···1 ····--·-·····s··----·9·-····· H:-· 

11 12 13 14 15 16 17 18 19 20 
21 22 . 23 - 24 -· 25 26 27 28 29· 30 
31 32 33 34 35 36 37 33 

ECfNCM!C CATtGORY = 15 CQNSTRUCTICN AhD ~~•CLITlCN 
.. .. .. J°IG. T A8L·e ·secTrP.S. ;· 4·5· 46. ···47 .. ···49. 

ECChCMJC CATEGORY• 16 OTHER Of.GAhlC SCLVENT USE 
11r TAeLE SEC.H'RS • 74 75 76 11 

ECCNCMIC CAEGO~Y = 17 cu,ausT 1c~ OF f lJI: LS H MISC. 11,0USTRlc.S 
1/C TABU.'. SECTOR$ e l 03 l J4 . 105. . .. lCb .. 101. 10s· . 109 · ···no· ··111······ . ·112··· 

113 11" 116 111 118 133 131t 135. 136 137 
D9 14 0 141 1~3 144- 1 1t5 146 147 148 H9 
150 l Sl 1~2 126 127 129 130 

ECLSCHlf CfTEGDRY • 18 tU•tiUSTJCN 0F FUfLS I~ POWER PLANIS 
l/0 TARtC SECTQRS ~ 128 

ECC~CS.IC Olf.G('•~Y ~ l9·1~1,,,,,,1oc-u11cn ru·,L·u,c H, TRUCKS ,~o·oUSES... 
I/C T&~LE SECT~RS • 12G 121 

ECCNC~JC CATfGOkY r ?O AJ~tktfT 
1/G 1A6Ll SEClORS '" 123 

e:·ccu.•:Ic C.iTEGORv"··, .. ?l .hAltP.C:A0S. 
1/C TAeL[ SE(lO[\S 119O 

ECC~C~lC CIT[C.OP.Y • 2? SHIPS 
1/(1 TA~l.~ SEClfiR~~ 122i:: 
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ing exception is noted. 

In certain cases the Air Basin Summary Data showed zero entries where 

the emissions inventory data had entries present. In these cases the zero 

control of the summary data was ignored and the emissions inventory data 

were entered. The overall emissions totals were then adjusted proportionally 

to bring the totals for the input-output sectors and the air basin summary 

totals into agreement. In all cases the grand totals of the air basin 

summary emissions sheets were taken as limiting. 

(v) Forming the Statewide Emission Coefficients for Input-Output Sectors 

When the input-output sector emission data were adjusted to agree 

with the overall totals provided by the sums of the air basin summaY.y 

data for the fourteen air basins, the total levels of each of the five 

pollutants in tons were divided by the gross output or production level 

in millions of dollars for each sector. 

The coefficients were thus calculated in tons of pollutant for each 

of the 5 critical pollutants per million dollars of product output for 2ach 

of the 152 productive sectors of the model. These statewide pollutant co­

efficients are shown in Table 10. 
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POLLUT I CN CCEFFIC!f,.NTS_ I_N_ TONS_ PER HILLICN UCLLARS 

CALIFORNIA I/0 TABLE SECTORS 
1 DAIRIES 
2 BROILERS, CHICKENS AND EGGS 
3 TURKEYS ANO OTHER POULTRY;, tAtne AND t.ii.Lves··--- ·-------- -
5 HCGS 
6 SliEC P, l .t.'IBS, ANO WOOL 
7 ,1sc. LIVESTOCK 
8 APIARY PRODUCTS 
9 COTTON 

iO WHEAT 
11 RICE 
12 BARLEY 
13 CORN 
14 HAY AND PASTURE 
15 OATS 
16 sbRGH~~~RAiN 
17 GRASS SHO 
18 FCOO, FEED GRAINS, NEC 
19 TOBACCO 
20 WALNUTS 
21 ALMONUS 
22 NONC itRI.is· FR uHs - - -- -- -

(j\ 23 CITRUS FRUITS 
\.0 24 FRUIT ANO TREE NUTS, NEC 

25 VEGETABLES 
26 ORIEU BEANS 
27 O!l.lEO PFAS 
28 r-1t:Lo~ls -- -
29 SUGAR BEETS 
30 HOPS 
31 PCTATOF.S 
32 SwF.ET POTATOES 
33 VEG2TABLES + SUGAR, NEC 
34 SAFFLOWER 
35 OIL CRCPS, N~C 
36 GREEHOUSE ANO NURSERY PROUuCTS 
37 FORESTRY ANO FISHERY PRODUCTS 
38 AGRIC., FORF.STRY, FISHERY SFP.V 
39 METALS MINING 
40 tc.~L MIN ING 
41 CRUDE PETROLEUM 
42 NATURAL GAS+ N.G. LIQUIDS 
43 STONE+ CLAY 'IIN + ou•~MY 
44 CHEM+ FERT MINERAL MIN 
45 NEW CONSTRUCT, RlSID~NT 
46 NFW CONSTRUCT, NCNRcSibENt 
47 NEW CONSTRUCT, PU~LIC UTILITY 
48 NEW CONSTRUCT, HIGHWAYS 
49 NEW CONSTRUCT, ALL CTHER 
50 MAI~. tNO REPAIR CCNSfRUCTTON 
51 ORDNANCE + GUIDED MISSILES 
52 HEAf PRODUCTS 
53 OAI~Y PRODUCTS 
54 CANNED AND FROZEN FOPDS 
55 GRAIN MILL PFODLJCTS 

Table 10 

OF PROUUCTJ[jN 

PART. SOX NOX HC CO 
8.620625 2.229085 5.0l6B't4 .OO't679 5.925510 
1.720504 t.575402 1.190188 .001727 't.691657 
.359425 

4.322647 
■ 623003 

· 1.169855 
■ 247604 

2. 506463- ----
■ 011885 .662939.oo3oa·----- b.982931 -

1.595238 .333333 .833333 .2l't286 2.357143 
2. 757009 1.121495 l.46'tl74 1 ■ 012461 15.716511 

15.465116 4.069767 8.720930 2.558140 28.372093 
1.139896 o. .'tl4508 .984456 16.632124 

12.590698 2.304032 7.197573 ■ 009516 14.026407 
lo.622896 ---- 1.868687 6.043771 - ---- - -- .oo42ci9·----u~o22121 
19.865772 3.557047 11.250763 .006101 7.565589 
15 ■ 4Jl003 2.131830 B.796992 .006266 16.033835 
40.206704 6 ■ 854749 22.905028 .033520 53.089385 

6.679502 1.386215 3.865999 .006418 12.854576 
20.571429 

--H.908257 - - -- ----
3.642857 
4;266055-

11.857143 2.357143 21.785714 
14.1912u -----·.oz29l6____ "T.3<.i<.iOsj · 

4.196748 1.002110 2.899729 .867209 10.243902 
55.000000 ·10.000000 32. 500000 1. 500000 10.000000 
0. o. o. o. 0. 

12.126217 2.070566 6.898793 .009285 25.849582 
8.076285 

:· 4.648765 
1.647319 

-------- ~832282 
4.643449 
2 ■ 667458 ______ 

.016584 25.494748 
·.oOS9llt"""--To.9lit621___ --

2.529700 ■ 489168 1.465176 .002329 9.415327 
20.000000 l.818182 6.363636 2.127273 24.545455 
6 ■ 792695 1 ■ 132829 3.896419 .007847 16.518048 
1.284672 .233577 .759124 .919708 15.459854 
o. 
4. 328231 

o. 
--- --- • 688776 o.2.491497" o. ------- o. -- --- ~ooascu r6~836h' -- --

13.687269 2 ■ 'tl9440 1.19111t1 .015848 15.404120 
o. o. o. o. 1 .333333 
7.623656 1 ■ 387097 4 ■ 290323 .860215 7.623656 
2.513966 .335196 1.061453 ■ 223464 1.787709 
o. 
4.682540 

o. 
~820106 

o. 
2.539683 

o. o. 
--- ; 476190--_____ --l~8624l4 

o. o. o. o. 0. 
3.143477 8.677572 3. 772172 .001971 1.052424 

44.855430 7.145236 25. 8255HI .066596 143.093401 
25.441049 o. ■ 063144 .002310 .006160 
9.531755 
o. 

3.403514 
o. 

3.387684 
o. 

.007915 .427418o.- -------·-·o.·· 
3.830655 • 550780 .339778 56.863851 .06't898 

.041920 o. .041920 20.603647 .014971 
89. 770462 .233429 .658951 .002432 .145893 
86;480509 o. 2.833840 .027647 .131324 

1.136928 
.006342 

.331430 
o. 

1.209714 
.D04628 

.631714 

.003085"""" -
9.251941 

-o. - -
6.530745 

.084180 

.461673 

Z.083531 
o. 
o. 

6.799518 
o. 

.001958 

1.143368 
.050972 
• 328508 

8.297005 
o • 
o • 

.04'818 o. .001316 .032244 .000219 

.016313 .151175 .o 70130 .006276 .002456 

.097482 .005416 o. • 010470 o. -

.121201., ■ 003687 .000461 .002765 .006913 

.157641 .064692 . on 434 .027971 .042889 
12.519()20 .023464 .C01422 .027130 .027730 



Table 10 - Cont. 

PART. SOX NOX HC co 
56 BAKERY PRODUCTS ,186317 ,020994 0, ,000875 ,000875 
57 SUGAR 3,904869 1,309122 ,Olit998 ,989876 ,162831 
58 CCNFECTiONARY PROCUCTS 6,611655 . ,3492it3 ,003't2it 2,639869- .037663 
59 BEVERAGES AND FLAVORINGS ,040622 ,016587 ,000339 ,003385 ,001354
60 .Misc FOOD-PRODUCTS--·····--· .. ---------- .672645 ---··---~ostiii2 ·-·-- ,009368 ;Hhai -;j97342·------
6l TOBACCO MANUFACTURERS O. 0, 0, 0, O. 
62 TEXTILE PRODUCTS , 100230 ,021t998 • 000238 ~ 216172____ ,007618 
63 LOGGING CAMPS+ SAWMILLS 5,546309 ,518553 ,05961t8 ■ 266973 , 2,737558 
64 MILLWORKt PLYWOOD + OTHER WOOD PRODUCTS i.332463 i,1481387 ,011718 ■ 084813_____ ,il711'6 
65 WOODEN CONTAINERS ,048239 0, 0, ___ ,061535 0,-----66-· H·ousei-ioi:o FURNiTDRE. ---··· --- ------- ----------. i5°931F.i ··-----~o;;-·-·--·-·-·-- -- - IJ, --- ;Hlif5 o. -----···-· 
67 OFFICE FURNITURE AND FIXTURES ,180765 .014122 0, ,201'98 ,001412 
68 PAPER + PAPEPBOARD PRODUCTS ,661900 .193118 ,016813 ,089987 . ,456265 
69 NEWSPAPERS ,003819 ,016233 ,001910 ,002865 ,001910 
70 OTHF.P PRINTING AND PUBLISHING ,015117 ,011805 ■ 000612 , 110523___ .00131t4 
71 INDUSTRIAL CHEMICALS 3,668761 10,677433 2,571117 ,126566 ,561192
72 AGRICULTURAL tHEMiCALs·- .. . ... ------- ■ 524896 -----""3-;a-729.i;i ... ·-2.31!855!1·--,,,;snn2 .l'tnn-----
13 GUM ANO WOOD CHEMICALS 17.838478 25,765it52 ,921190 19.460665 . 3230757229 
74 PLASTICS MATERiALS ANO SYNTHETIC FIBERS 1,443013 .008002 1,242965 64.498146·--·-- .0346t!i 
15 DRUGS .409858 ,035.t,68 ,580632 69.6324-\2 0049919 
16 CLEANING AND TOILET PREPARATIONS 1,054182 .0028it5 .15720.3 . • 9~0U8-- .. --. ~009959 
77 PAINTS AND ALLJEO PRODUCTS ,115358 0, .010815 1.2749-\9 O • 

. --···1a PETROL°EUM REFiNiNG AND Ri:LATEO ..PP.boUCB-- ---·- ,264044. --·J;o&Il2li- ---· 1.3U72-r 4. eon-r---3~·4·4n4r-·--- -
79 RUBBF.R AND PLASTICS PRODUCTS 1.322067 .41t9286 ,176457 2,972955 .015949 
80 LEATHER TANNING ANO PRODUCTS ,097677 0~ ,048838 -·-- ~ 160469____ -~003488 
81 GLASS 9 ,388302 • 797980 2, 192166 • 149703 . .643070 
82 CEMENT ANO CONCRETE PROUUCTS S0,836070 9,35825'.3 H.5923l1 --- ol4404z:--- ).372013 
83 STRUCTURAL CLAY PRODUCTS 21.318664 ,6"5779 7,884876 o 127561 2.375827
·04 POTTE.RY ANO RHAli=:t'l "pii.ciolJcTs ····--- ··1.oa6133 -~--·-;o4201J8 -·--··-·- ~l',3B4 .xuus. - -.,.- ----

-.J 
0 85 MISC STONE ANO CLAY PRODUCTS 13,741231> 0633981 1.,81"927 003"807 16.75.. 512 

86 BLAST FURNACES AND BASIC STEEL PROOUCt$ 2,164276 11.399613 2,286261 .z27444·----·41.396381 
87 IRON ANO STEEL FOUNDRIES AND FORGINGS 3,621395 .387132 ,269522 ,Oo\itl04 13.922035 
08 PRIMARY NONFERROUS METAL PRGOUCts ,259919 ,5H914 ,160502 - . .... ·.o1BJI-:- ·-·· ,026802 
89 METAL CONTAINERS ,289863 .017211 ,190223 ,21t09-\9 .066125 

---90 HEATING :iPPARATliSAN1n>IU/.TeiNrfl=ill:TlJr\"l:S ______ ;1033D ------u-;- - --- - ··.007125 .o!lnn .001u-,----· 
91 FABRICATED STRUCTURAL STEEL .103380 ,002461 .006400 .030522 O. 
92 SCREW l'ACHINE PRODUCTS o. ··o. o. ----·.013064----o. ····-··-
93 METAL STAMPINGS ,518069 0, 1,295172 0033972 ,464988 
94 CUTLERY, HAND TOOLS. ANO GF.NER~L HAllDWARE ,073601 ,007830 ,037583. - ,059507 _______ .. o.10!136$ ... 
95 OTHER FABRI CAHO !'ET AL PRODUCTS • 12 582 9 ,02316 5 • 046057 • 057913 .055281 

···---- .96 ENGINE Si TURBINES ANti "Gf:Nl:i\AHil\S .. --- --- --- ~050077 --·-----o~-- -- .. -··. --· - .0045!12 .-om:n .1nn~--- -·-· -
'l7 FARM MACHINERY •024602 O. 0, ,013668 0, 
98 CCNSTRUCTlbN + MATl:RIAL HA~OLING ECUIP ,1383B1 - O. ,025535 - .0230b3- ·----- . • 01011311 --
99 METAL ~ORKING MACHINERY .019358 ,038716 ,005807 ,007743 .002904

ioo SPEtiAL INDUSTRIAL MACHtN!:RY ,071065 .068735 ,026795 .02',795- --····o~. . 
101 GENERAL lNDUSTRI AL MACHINERY ,011219 0, .003't71 ,011279 0.

---·102 MACHINE.SHOP Pil.oiiOcfS ······ ··------ --· ,01181',4 ---·er;··. . o. ----~--~·oo-nso o. 
103 CCMPUTERS ANC OFFICE EQUIPMf:NT 1,911199 0, ,000356 ,001778 O. 
104 SERVI Cl: tNOUSTl1.Y MACHINES ,078296 ,l't0933 ,630285 • 183996 - .00391' 
105 ELECT~IC TRANSMISSION EQUIPMENT ,011944 O. 0, ,01"115 O. 
i.06 f.U:CtRICAL INiJtJSTRlAL APPARATUS ,047616 ,001642 ,029555 .0t,5974 0, 
107 HOUSEHOLD APPLIANCES ,087734 O. ,070753 ,650931 O. 
ioi:i.Ei.i:ttidt lll'lHflNG AND WIRING ,060533 \J. o. - ------~ 198!J93 o.·-·---·-··-
1C9 RADIO ANO TV RECF.IVING SF.TS ,016878 O. ,OO't603 ,010579 O. 
110 COMMUNICATiON EQU1PM~NT ,005376 ,013116 .035263 ,015051 0, 
111 ELECTRONIC COMPONENTS .039692 ,007145 ,047366 ,192903 0, 
112 MISC ELECTRICAL PRODUCTS ,316011 ,0067"1 .002247 .040H4 0, 
113 MOTOR Vl:HICLES ,081471 ,002839 ,037131 1.805895 0000655 
ii4 AIRCRAFT ,01799 1, ,012508 ,053652 , 152728-- -··-· .. ·.000&511 
115 SHIP /\NO BOAT BUILDING ANLl 11.Ef'Alf:ING ,08bll0 ,006624 ,043528 28,679302 Oo 
116 OTHER TRANSPORTATION FOUIPMENf ,0571132 0, ,008097 ,147917 0. 
117 CLOCKS ANO ~CIENTIFIC ECJUIP:~rnr .017836 ,011772 ,023187 .362073 o. 
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Table 10 - Cont. 

PART. SOX NOX HC co 
118 JEWELRY, SPORTING GOODS, ETC. 1.029252 .i2573l .446745 .223373 .001338 
ll'l RAILROADS 2.202032 3.684284 23,551268 9.680669 10.596570 
120 LOCAL TRANSIT ANO INTERCITY BUSES 5.821285 5.113224 49.580775 82.692942 1186.447811 
121 TRUCK TRANSPORTATION 8.295922 7.382476 70.286246 70.327131 269.630507 

------ ·1.164477 .. ----12;025803 ___ - 6.692737-- ---- I.Z1H586·----2-;4z9994- -------122-WATER TRANSPiiRAt,HioN -
123 AIR TRANSPORTATION 2.846873 .639332 4.486792 12.093364 42.777499 
124 PIPELINE TRANSPORTATION ,014098 ,028197 ,155082 224.319752 .056394 
125 TRANSPORTATION SERVICES .002259 .128773 ,056479 .103922 .015814 

.046638 .225644 .566167 .126710 ----. .702651126 COMMUNICATION EXCEPT RAOIO ANO TV 
127 RAOIO ANO TELEVISION BROADCASTING .017831 .518301 .353063 .011888 0035663 s. 661698 - - ---zr;--,.30311,·- --· 19~ 529639___ --- -1;019663 2 .-sa160··-- ------u.a nectilit ctiMPAtHES -:u.10 S'fSTl:MS 
129 GAS COMPANIES AND SYSTEMS o. .000515 .013599 .010150 o. 
130 WAT~R AND SANlTARY SERVICES 5,235291 12.681979 9.566179 • 517267 .925549 
131 WHOLESALE TRADE ,103337 .003030 .275866 11.326046 ,004258 

.002474 o.. .004124 -- - • 478644 --- .000165132 RETAIL TRADE 
133 BANKING AND FINANCIAL INTERMEDIARIES ,065653 .648870 .875878 .108911 .568287 

---------71. -· ----o~ ------------- - .0001n--·-----;00015s----1r.-- --------i34iNSUR,H,tE ------
135 OWNER OCCUPIED REAL ESTATE o. o. 0. o. o. 

.143790 - - .262626 1.612788 .420086"" --- 2,356400136 REAL ESTATE 
137 HOTELS ANO LODGING PLACES .003057 o. .113122 • 000764 o. 
1j0 PERSONAL AND R~PAIR SERVlCES .009028 .016972 .011917 9.646399 -- .001806 
139 MISCELLANEOUS BUSINESS SERVICES .010520 .000211 .004429 .003599 .0001a, 
i46 Aov1:RHSHiG ------ ---- -~------- -------------.oooao0 ·----u;------------ o;· -- - .oo"l.r.U o.·--------------

141 MISC PROFESSIONAL SERVICES .009651 .014223 .065697 .002201 o. 
- .032994 ----~000303 .000605 -- 7.161819 _____ - .00S1,1142 AUTCMOBILE REPAIR 

143 MOTION PICTURES .001328 .005312 .009961 .008411 o. 
.004368 o;- .031013 -- - .002,21--·-- o.144 AMUSEMENT AND RECREATION- SERVICES 

145 DOCTORS ANO DENTISTS .058746 .043370 .640690 ,180182 1.015246
----;074719 -------;non,6______ -.420050---~00~4~ .OOOWI! _________ .146-1-<0SPITALS-- ---------------

-.J .132162 2.324424 2.060529 .102125. .414080147 OTHER MEDICAL SERVICES
t-' .111143 ,463869 1.483637 .02soo2---- .001596148 EDUCATIONAL SERVtCES 

149 NONPROFIT ORGANIZATIONS .015790 .029258 .091954 .00,109 .000464 
.078853 .210565 .909847 .220963 ____ 1.233926150 POST OFFICE 

151 OTHER FEDERAL GOVT ENTERPRISES .655583 .403839 10444905 .870614 .039335 
- 2.91122o - ---3~;12as5r·- ---,.o.657391-----~'3";,uoogz .,-1;.3079-n'------·-152 st AH-ANO-LOCAL -c;ovr ENff:/:(PIHSES 

153 NONCOMPETITIVE IMPORTS o. o. o. o. o. o. - -- - o.o. D. o. 
155 GOVERNMENT INDUSTRY 
154 OU~MY INDUSTRIES 

o. o. o. o. o.
0~ -- .. ----- o.

156 SPECIAL tNOUSTRtES o. o.­ o. 
157 TCTAL INTERMEDIATE INPUTS o. o. o. o. o. ·o. - --- ·---- o. ------ - o. --· --·--o;158 Ei-lPLOYEE-CCJi.iPENSATION- --
159 PROFIT TYPE INCOME o. o. o. o. o. 

o. o; o. o. o.160 NE1 IN1E~l:Sf o. o. o. o. o. 
lid CAPITAL CONSUMPTICN ALLOWANCES o. o. o. o. o. 
163 TOTAL VALUE ADDED 

161 INDIRECT BUSINESS TAXES 

o. o. o. o. o. ,------· --·-o. ------ 0. -- -- . --- o;- --,;-··- -164 GROSS- iNi>Uf· 2· G~o55 OUTPUT 0~ 



11. Developing the Emission Coefficients for Air Basins 

(i) The Emissions Inventory Data 

For the statewide model the emissions inventory data were relatively 

complete in terms of SIC code coverage. For those sectors where no basic 

emissions data were available, recourse could be made to the fuel combustion 

data derived for input-output sectors. 

At the air basin level the basic emissions inventory data became 

rather sparse and the fuel combustion data by sector were not available. 

In view of this a procedure for estimating pollutant levels by detailed 

sector based on statewide averages had to be devised. 

A computer program was written to sort the emissions inventory data into 

input-output sectors by air basin. As an example, the emissions inventory 

array for the five pollutants for the San Diego air basin is shown as Table 

11. The columns of the array are totaled for each of the five polluta.:c'-.s. 

permitting a comparison with the totals of the air basin summary data. 

(ii) The Air Basin Summary Emissions Data 

The summary emissions data for each of the 22 economic categories of 

the air basins were converted to tons per year. These data are shown in Table 

12 along with the basin totals for each pollutant. When the totals of the 

summary data of Table 12 are compared with the totals of Table 11 it is seen 

that only 1% of the CO emission is covered by the emissions inventory data 

along with some 15% of the particulates. Similarly only 27% of the NOx 

emissions are covered. Approximately 67% of the SOx emissions are covered 

by the inventory data. 
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Table 12 

! 
'! SUHHARY EMISSIONS OATA IN TONS/YEAR· SJN OIEGO AIR bASIN • 

I-{"'-,. l PETROLEUM FRODUCl JON O. o. i>. o. s(}-i
~ -pf.f RO Lt Ofof7I EFTNTN O • o• o. . 

3 PETROLEUM HARK!:T ING O. O. o. o. 
-~,~o~RGmTC-SlJ[Vf:NT7)SE - SURFACE COJTTi:rr- o. o. o. . • 

5 ORGANIC SOLVfNT USE- OP.Y CLEANING O. O. o. o. 
6 ORGANIC SOL VEN I OS E • OfGRElS ING C. O. o. tr. 
l CttfHIU.L PIIOOUCTION O. 0. o. o. 

--871TT.U:CT.1RlffCIT77JllTCl:S~ ES 13 .O lliJlHilJ o. o. . • 
9 ~l~FRALS PRODUCTION 1081.0COOOO O. 36.500000 o. 

-~l~O~f~JO07iND-•GRTCULTURE Pirntl:rrTNG 58~00000 O. o. . • 
11 PESTICIDES PRODUCTION O. O. o. o. ..[2 WC0O PROCESSSI NG O. O. o. . 
13 COHIIUS TI ON OF FUELS IN ORCHARD HEATER O. O. o. o. 
~NG OPHIATlt! -«7>:-Sl!llOOO O. o. . " 
15 CONSlRUCTJON AND DEMOLITION 24141.000000 O. 0. o. 

i,Ui7lTl'IF.l<ORG~l'HC SO[YEN I USE o. o. o. nir.mmauu . 
11 COHIIUST!ON Of FUELS IN HISC. JNOUSTRI llq.ocoouo o93.50GOLO 120~.500000 1oq.500000 l'tb,000000 
18 COMBOSIJON OF FUELS lN POWER P[ANIS 3102.500000 12665,500000 10220,000000 219.000000 •• .., •• :,lJUUUO1131 
19 TPANSPOIITATION FUEL use IN TRUCKS ANO 2080.501)000 '131',.0000(.;0 213sq.000000 111q1,500000 12 2092. 500000 

--zu-ATRTll 6U6:ocaooo o. 21rr.,ououo·~21.11:-51Jouo~a~-~,-3~0-o~cr.;Juu.llOUlllJU 
21 RA!lROAOS 3b,500000 109.500000 166,5000u0 182.500000 25!i.500000 
zrs-RTP ir;sooouo 36 5o:-uuoooo-----rur.!>oaUlkl~--W'1:-51.l0ll ua~---32~i~ dl:-5"00 OU 

-..J 
(j'\ TOTALS 0354,500000 18432.500000 31177.500000 64161.000000 1312s~.oooooo 

12 -----------------------------------------------------------------------------------

11 ------------------------------------------------------------------------------------

10 -------------------------------'----------------------------------------------------

2 . 



(iii) Merging and Adjusting the Data 

To overcome the disparities between the basic emissions inventory data 

and the summary data which the comparisons revea~ the statewide coefficients 

were applied to each input-output sector of the air basin where the emissions 

inventory showed zero pollutants. The statewide coefficients were first mul­

tiplied by the production level for each sector in the air basin to obtain 

estimates of pollution levels in absolute terms. Where the basic emissions 

data were non-zero these were used directly and entered into an "unadjusted" 

data array by input-output sectors. 

This procedure attempts to use as much of the primary emissions data 

available for detailed sectors at the air basin level as possible. Where 

no such data exist but production units are obviously present resort is made 

to applying the statewide average emission coefficients to the estimated 

levels of production for the relevant sectors of the air basin economy. 

The resulting array, composed of some primary data and some statewide average 

data is subsequently adjusted to agree with the summary emissions data 

given for the 22 economic categories of the individual air basins. 

As in the statewide case described above, the input-output sector pol­

lutant data were subsequently adjusted to agree with the basin summary data 

first by each of the 22 categories and then in a final adjustment to 

bring the totals of the 152 sectors into agreement with the totals of the 

basin summary data. Following the pattern for the statewide case, if the 

basin summary data showed zero for a given category but the estimating tech­

nique used for the input-output sector indicated that pollutants were present, 

the zero of the basin summary data was ignored and the input-output sector 

estimate was used. 
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(iv) The Air Basin Coefficients 

The total pollutant levels derived as described above were divided 

by the production levels for the basin industries and the coefficients 

formed in tons of pollutants per million dollars of production. 

The procedure is the best that could be devised without resorting to 

an extensive analysis of the primary data along with the abatement practices 

prevailing in each air basin and then establishing the coefficients for 

detailed sectors on an ad hoc basis. The procedure has merit, in that it 

attempts to capture the differences in emission levels among the various air 

basins. Because of the highly aggregated nature (22 categories) of the sUi.":llilary 

emission data certain disparities in the primary data cannot be overcome by 

the overall adjustment processes that have been applied. A comparative analysis 

of the statewide and air basin coefficients per unit of product delivered 

revealed certain anomalies in the rankings of various industries among basins. 

A specific example of the primary data problem can be given. 

As might be expected Truck Transportation and Local Transit and Inter-

city buses rank among the top five sectors statewide in terms of carbon monox-

ide emission levels. This is also true in each of the air basins except the 

San Francisco Air Basin. An analysis of the San Francisco Air Basin data 

reveals that a very small amount of CO is reported in the primary emissions 

data for the truck transportation sector. The procedure for estimating the 

emission coefficients for the basins, as outlined above, requires that state-

wide averages be applied unless primary data are available. In this instance 

primary data on CO emissions are available for the truck transportation sec-

tor, but as given are several orders of magnitude below the statewide averages. 

Nonetheless one might expect that the final "adjustment" process to which the 
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primary data are subjected to bring them into agreement with the summary 

emissions totals for the basin would correct such a deficiency. This would 

be true if there were a one-to-one correspondence between the input-output 

sectors and the categories of the air basin summary data. Since this is 

not so, a proportional adjusting of the primary data will leave those ori­

ginal data entries which diverged substantially (order of magnitude) from 

the statewide averages in a relatively unchanged position in terms of 

ranking. Undoubtedly, complex procedures could have been devised for 

flagging those entries outside of certain tolerance limits and adjusting 

them statistically to conform more closely to the statewide averages. As 

noted above, however, this would have required an in-depth comparative 

analysis of the emission coefficients for all air basins. Certain anomalies 

due to the primary data deficiencies remain in the analyses presented below. 

These do not detract from the general usefulness of the method and should 

only serve to highlight the need to improve the data gathering and verifi­

cation processes. 
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12. Direct plus Indirect plus Induced Emissions per Unit of Product Delivered 

(i} Method 

In Section 2 details of the typical input-output multiplier and impact 

analysis were given. An analysis of this type was accomplished routinely 

for the statewide model and for each air basin in several steps. 

-1
l. The Leontief Inverse (I-A} was formed for each input-output 

model. 

2. The pollution coefficients which were derived as described 
in preceding sections were set up as a diagonal matrix and mul­
tiplied into the Leontief inverse. 

3. The columns of the resulting matrix were summed to give the 
"direct plus indirect" emissions per million dollars of demand. 

4. The (I-A}-l inverse matrix was augmented with the household 
column and household row and reinverted. 

5. The augmented matrix was again pre-multiplied by the diagonal 
matrix of pollution coefficients. 

6. The columns elements of the augmented inverse were again STu'Dlr.e:~ 

to give the "direct plus indirect plus induced" emissions per 
million dollars of demand. 

7. This procedure was repeated for each of the five air pollutants 
P, NOx, SOx, HC, co. 

8. The results were ranked so that each of the industries of the 
various models could be viewed in terms of its pollutant output 
per one million dollars of product delivered. 

(ii) Results 

The results indicate that there is a substantial difference in most 

instances in the direct, or "on site" emissions for a given industry and 

the "total" pollutants load from all industries to deliver its product to 

80 



final consumers. Virtually all industries are interrelated in the .modern 

economy, so that a study of the "on site" emissions of a particular indus­

try while critical, should also be related to the broader aspects of how 

that industry is interrelated with the other industries in the economy. 

The results of the interindustry analysis and the rankings for all in­

dustries are shown in the Appendices. The top ranking industries for each 

pollutant and each air basin are shown on succeeding pages. 

(a) Particulates 

For the State of California and for each of the four air basins the 

ten principal sectors ranked according to the total emission coefficients 

for particulates are shown in Table 13. The sectors which appear most fre-

quently among the principal sectors across the five economies are the Fores­

try and Fishery Products sectors and the Corn sector. Each of these two 

sectors appears as one of the prime sources of total particulate emissions 

per unit of final demand in the State model and in the South Coast, San 

Joaquin and San Francisco basins. (In the San Diego basin the Forestry & 

Fishery Products sector is ranked 19th and there is no Corn sector.) 

Although Metals Mining and Confectionary Products do not rank among the 

principal sectors statewide, each appears among the prime sectors in three 

of the four basins. The ratio of total (direct plus indirect plus induced) 

emissions varies for the Metals Mini_ng sector from a low of 1. 05 in the San 

Francisco basin to 1. 23 in the South Coast Basin. For Confectionary Pro­

ducts the ratio varies from 1.05 in the San Diego to 1.31 in the San Joaquin. 
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Table 13 

Particulate Emissions Coefficients Ranking - 1976 

Region I-0 
No. 

Sector Name 

Direct 
Emission 
Coeff. 

6
(Tons/$10) 

Total 
Emission 
Coeff. 

6
(Tons/$10) 

Rank 

Calif. 43 Stone & Clay Mining 89.8 103.2 -

44 Chern. & Fert. Mineral Mining 86.5 99.0 2 
' 

18 Food, Feed Grains, nee. 55.0 78.6 3 

82 

37 

Cement & 

Forestry 

Concrete Products 

& Fishery Products 

50.8 

44.9 

78.2 

55.9 

4 

5 

I 

I 

13 Corn 40.2 51.3 6 

7 Misc. Livestock 15.5 40.0 7 I
',
ii 

38 Agric., Forest, Fish. Serv. 25.5 38.9 8 
I 

San 
Diego 

55 

83 

18 

21 

Grain Mill Products 

Structural Clay Products 

Stone & Clay Mining 

New Constr. Public Utility 

12.5 

21.3 

212.9 

95.5 

35.2 

35.0 

221. 5 

97.7 

,, 

9 

10 

1 

2 

'. 

I 
~ 

55 

31 

54 

91 

53 

Structural Clay Products 

Confectionary Products 

Cement & Concrete Products 

.Truck Transportation 

Glass 

56.2 

21.8 

1. 7 

19.1 

15.9 

70.l 

22.9 

21. 6 

20.8 

19.4 

,! 

i 
I 
I 

3 

4 

5 

6 

7 

j 

I 
"I 
i 
I 
11 

! 

45 Gum & Wood Chemicals 17.6 19.3 8 

19 New Construct, Residential 16.6 18.4 9 

57 Misc. Stone & Clay Products 2.3 17.7 10 
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Table 13 (Cont.) 

Region I-0 
No. 

' 
Sector Name 

Direct 
Emission 
Coeff. 

6
(Tons/$10) 

Total 
Emission 
Coeff. 

6
(Tons/$10) 

Rank 

South 108 Local Transit & Intercity Bus. 51.5 52.4 1 
Coast 

33 Chem. & Fert. Mineral Mining 29.3 30.9 2 

116 Electric Companies & Systems 9.7 10.l 3 

27 Forestry & Fishery Products 9.1 9.9 4 

12 Corn 8.2 8.8 5 

14 Oats 4.2 4.8 6 

29 Metals Mining 3.2 4.0 7 

7 Misc. Livestock 3.2 3.9 8 

11 Barley 3.1 3.9 9 

74 Blast Furnaces & Basic Steel 2.8 3.8 10 

San 
Joaquir 66 Gum & Wood Chemicals 155.5 163.5 1 

76 Structural Clay Products 149.4 155.1 2 

34 Metals Mining 115. 7 122.5 3 

18 Food, Feed Grains, nee. 80.0 86.7 4 

110 Jewelry, Sporting Goods, etc. 77.8 84.2 5 

32 Forestry & Fishery Products 65.2 70.0 6 

13 Corn 58.4 64.4 7 

52 Confectionary Products 34.8 45.5 8 

72 Rubber & Plastics Products 37.7 43.5 9 

16 Sorghum Grain 36.2 42.0 10 
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Table 13 (Cont.) 

Direct Total 

Region I-0 

No. 
Sector Name 

Emission 
Coeff. 

6
(Tons/$10) 

Emission 
Coeff. 

6
(Tons/$10) 

Rank 

I 
San 26 Metals Mining 91.7 96.1 l 
Franc. 

65 Glass 22.4 24.5 2 ' 24 Forestry & Fishery Products 15.2 16.2 3 

57 Gum & Wood Chemicals 14.7 16.0 4 

11 Corn 13.6 14.4 5 

68 Pottery & Related Products 10.4 11. 2 6 

43 Confectionary Products 9.5 11.1 i 7 
' 

14 Sorghum Grain 8.5 9.3 8 

25 Agric. Forestry, Fishery Serv. 8.6 9.1 9 

47 Logging Camps & Sawmills 7.5 8.7 10 

' :) 

i 

I ! 
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The ratio for each sector varies across the basins because of differing 

economic linkages and differing coefficients between the economies. 

The sector with the highest total particulate emissions coefficient 

is the Stone & Clay Mining sector in the San Diego basin. Its coefficient 

of 221.5 tons of particulate matter per million dollars of production for 

final demand is substantially higher than the 163.5 figure of the next 

most significant sector, Gum and Wood Products of the San Joaquin basin. 

It is also significantly higher than the 103.2 value for the Stone & Clay 

Mining sector in the California state-wide economy. 

While the single most significant emitter of particulates on a per 

unit production basis is located in the San Diego basin, the most signifi­

cant emissions overall are to be found in the San Joaquin basin. Each of 

the principal sectors ranked two through ten in this basin have higher 

emission coefficients than their correspondingly ranked sectors in the 

other three basins and the statewide economy. 

The fifty principal sectors, ranked by total particulate emission 

coefficients in each of the five economies are shown as follows: 

California..•.• Table 14 
San Diego •••••• Table 15 
South Coast •••• Table 16 
San Joaquin .•.• Table 17 
San Francisco •• Table 18 
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Table 14 

I? 1916 C4llfCRNIA EHJSSJON COEFFICIENTS 

! 
"' 

TSP EHlSSIONS IN TONS PER HllllCN DOLLARS OF DEMAND 

RANKING IN ORDER OF DIRECT t INDIRECT + INDUCED EFFECTS 

SECTOR DIRECT +INDIRECT +INDUCED RANK 

43 SH,NE + CLAY HIN + QUARRY 89.7705 99.0049 103.243°8 l 
44 CHM t EEBI MINERAL HIN 8b.413Q~L___'lh 7495 98. 9772 _2 
18 fOUO, FEED GRAINS, NEC 55.0000 7409900 78. 1,081 3 

--~82 CEMENT ANO CONCRETE PRODUCTS 50.831,l 73.6447 78ol755 4 
37 f.URESTRY AND FISHERY l'ROOUGT_S____44.·0554 51.3262 55.9311 5 ----------------------------

---~l.3 CCRN 4002067 4707658 5102822 6 
7 IIISI... LIi/ESTOCK 1504651 3509729--3909917 7 

38 AGAlC,1 FORESTRY, FISHERY SERI/ 2504411 34.6863 38.9068 8 
55 GRAIN HILL PRODUCTS 12.5190 Jl.3032 35ol553 9 °' 
83 STRUCTURAL CLAY PRODUCTS 2103187 30.4127 35.0038 10 ----------------------------------11
16 SCRGHUH GRAIN 2409083 3le3099 34.8347 11 
2 llRLilLERS, CHICKENS ANO EGGS 1.7205 28.4619 3201902 12 

15 CAIS 2005714 2804977 3200503 13 ll 

85 MISC STONE ANO CLAY PRODUCTS l3o741Z _____l_Q._~l410 3007461 14 
11 RICE 19.8658 26.7739~.5984 15 

4 CAITLE AND CALVES 403227 26.5230 30.0171 16 
3 TURKEYS AND OTHER POUL TRY • 35 9,, 2 5. 955 8 29 .°76°74-=7-=-5---'1cc7:c---------------------------

6 SHEP, LAMBS, ANO WOOL 2o 7570 25.9495 29.lt-886 1863 LCGG 1NG CAMPS + SAW/41 LLS 5e 5463 24. 6 7.;,7=-3---'2=-9~■c..,3'-"8~7:-.::0'---~1·9c:......__________________________ 

24 fRul J AND TREE NUTS, NEC 20,0000 24. 7276 28,5063 20 
73 GUH AND HOOD CHEMICALS 17,8385 23,7863 2800291 - 21 

(XJ ____,,8 APIARY PRODUCTS 101399 23.5284 27.4976 2=2_______ 
0-, l ·cAJRIES i;6206 22.6144 26.5293 23 

--~12 BARLEY 1504010 22.2763 25,8230 2• 
9 CCJTON 12,5907 2l,769J 25.1260 25 

52 HEAT PRODUCTS ,0975 lB,3455 22.0973 26 
29 £uGAR BEETS 1306873 17 ■ 6112 2105577 27 
10 ahEAT 10,6229 17,6222 21,45•0 2820 kAlNUT S 12. 1263 16, 839 6--2.::0.::.• .c.6.::,0..;.4.::.0__2:=.9.::...._______________________:____ 

5 HOGS 1,5952 16,8958 20,2766 30 -----·---------------------------
31 Pi;JATOES 7.6237 15.4612 19.9316--JT 
53 O.iHRY PRODUCTS o 1212 1402761 180 3820 32 
81 GLASS 9.3883 lJ,3808 16.0[08 33 

_____2~1:.H!lLES ___________________6, 7927 13,_4313_ 17. 9318 34
12 

47 NEW CONSTRUCT, PUBLIC UTILITY 6,5308 1209-403 1707498~-
11 39 MEJA!-~INlNG ·-·-------------·-- 9,5378 q_._t,88? 17,4582 36 --------------------

48 I\EW CONSTRUCT, HIGHWAYS ,0842 12 ■ 2229 16,9896 37 
72 AGRICULTURAL CHEMICALS ,5249 12.5631 16,8762 38

10 
21 ALHOt;DS --- . 8. 0763 12.6'+48 l6o't04l 39 
22 l\lNCtTRUS FRUITS 406488 12.1540 1603474 40 
1" HAY AND PASTURE . 6, 6 795 12. 7 31 7 16. 2496 --4I-
64 HllUWRK, PLYWOOD • OTHER WOOD r,1,no l.3325 llol9t)5 15,8947 42 

8 58 CCNFECTIONARY PRODUCTS - 6,6117 tl.9708 . 15, 7285 --43· 
28 ~El~NS 4.3282 ll.OOOB 15.5826 44 
65 a(i(iOEN CONTAINERS . --- ---· .0482 10~0821-- 14, 8022 ----r;,--

--~J.~2~1 TRUCK TRANSPORTATION____ 0,2959 10"1432 l~,5575 ,,6 
23 CHRUS FRUl TS . -?.o '<97 F,.1841 . 14. 3720- /.,7-
57 SUGAR J, '049 l ,8300 14.3369 48 

5 . 
7l INOLSTRIAL CHEMICAL_S_____ J.t,688 906870 13. 8583 - 49 
45 t;EW CONSTRUCT, RESIDF.N_T__ ··~-1~•J,369 CT -.775 13. 5768 50 



Table 15 

;e.. 
~. 
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1976 SAN DIEGO EMISSION 

TSP EMISSIONS IN TONS 

COEFFICIENTS 

PER MILLION DOLLARS Of DEMAND 

•~l 

-----~£ 

.-,,
H.,,-

RANKING 

SECTOR 

IN ORDER OF DIRECT +INDIRECT+ INDUCED EffECTS 

DIRECT +INDIRECT +INDUCED RANK 
~(l-

ro 
--.J 

18 SJCNE + CLAY HIN+ QUARRY 
2,1, ~Ea ~Q~~TRYkT1 PUBLIC UTILITY 
55 SJRUCTURAL CLAY PRODUCTS 
31 ClNfECTlONARY PRODUCTS 
54 CEMENT AND CONCRETE PRODUCTS 
91 JRUCK TRANSPORTATION 
53 GLASS 
45 y~~ A~Q ~QQQ ~H~M!tALS 
19 NEh CONSTRUCT, RESIDENT 
57 ~lSC STCNE AND CLAY PRODUCTS 
47 Cll<UG S 
90 LCCAL TRANSIT ANO INTERCITY BUSES 
97 ELECfRlC COMPANIES AND SYSTEMS 
29 ~BAI~ MILL eBOQY~IS 
22 ~Ew CCNSTRUCT, HIGHWAYS 
~IR TRANSPORTATION 
92 hAlER TRANSPORATATION 
23 ~E~ ~ONSTRUCl1 ALL OTHER 
16 fOkESTRY ANO FISHERY PRODUtTS 
35 L,~~,~~ ~AMPS • SAWMILLS 
56 PuTTERY ANO RELATED PRODUCTS 
8 SAIILl;Y 

17 AGRICo, FORESTRY, .FISHERY SERV 
59 IRCN AND STEEL FOUNDRIES AND fORGIN 

9 HA't AND PASTURE,,, Du~HY INDUSTRIES 
7 wHEAT 

24 ~AlN. AND REPAIR CONSTRUCTION 
44 AGRICULTURAL CHEMICALS 
14 l''"lATOES 

212.9127 
95. 5393 
56.2188 
21.816'3 

le 7290 
19. 107B 
15.9173 
17.6273 
16.6323 
2.2546 

14.8888 
13.4080 
13.2509 
10.7822 

lo2J15 
9. 6310 
8.6584 
6. 7539 
7.4339 
5.~807 
l.8415 
2.5524 
4.2164 
l.9972 
1. 1070 
o. 
1.7605 

06995 
05187 

lo 2635 

221.0154 
97.2510 
69.4916 
22.5436 
21.0427 
20.2659 
18. 8095 
lB.9553 
17.8695 
17.2331 
15.4822 
14.0151 
u.5775 
11.69B3 
11.0661 
10.4272 
9.8711 
9.1503 
80197 l 
r. 7259 
5.8001 
4o B81 l 
4.5655 
3.7628 
3. 8135 
3.5662 
3.4002 
3.0417 
3.2B38 
208178 

221.5412 
97. 7091 
10. 0764 
22.8583 
21.5694 
20.B478 
19.3614 
19.3194 
18.3697 
17. 7255 
15.98B7 
14.6659 
13.8626 
11.8948 
Uo62l3 
10. 9270 
10.2794 

9.9223 
e.7535 
8. 1005 
6.4069 
502441 
5.0335 
4.1950 
4. 1799 
309317 
3. 8054 
3.6670 
3. 6095 
3. 3357 

l 
2 
3 
4 
5 
6 
1 
8 
9 

10 
11 
12 
11 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
10 

Ol 

" 
" 

33 N15C FOGO PRODUCTS 2.2195 3.0989 3.3313 31 
12 VE»ETABLES 1.1258 2.6156 3.2095 32 
58 HLA5l FURNACES AND BASIC STEEL PROO 1. 5245 2.8100 3. 2018 33 

12 S!i aATER AND SANITARY SERVJCES 08499 2.4545 300873 34 
10 NCNClTRUS FRUITS • 7704 2.4503 2.9816 35 

11 46 PLASJICS MATERIALS AND SYNTHETIC fl l.4259 2.5255 2.8B93 16 
49 PAINJS ANO ALLIED PRODUCTS o 1140 2.4103 2. 7626 37 
J..l C..l lRl,S fRUI TS 04193 202147 2. 7428 38 

10 
43 INDUSTRIAL CHEMICALS .7684 2.1244 204990 39 

l2.l STATE ANO LOCAL GOVT ENTERPRISES .5622 1. 7599 2.4837 40 
u l.iRIEO BEANS 02129 1. 9005 2.4736 41 
51 RUB6ER ANO PLASTICS PRODUCTS l.3064 2. 0449 2.4556 42 
28 CANNED AND fROlEN FOODS 05202 200618 2o 4505 43 

l OAlRlES l .4287 2.0367 2.3541 44 
36 NlLLhORK, PLYWOOD+ OTHER WOOD PROD l.3167 t.9945 2. 3471 45 
40 GLEANING ANO TOILET PREPARATIONS 1. 0417 1. 9093 2. 2726 46 
40 ~APER• PAPERBOARD PROO~CTS .6541 1.8683 2. 2529 4 

.89 RAlLIWADS 08497 lo6626 2.2364 48 
2!,l NEk CONSTRUCT, NONRESIDENT .0921:1 ~a 2.0122 49 
15 GREEHOUSE AND NURSERV PRODUCTS .5210 lo 3590 1.9886 50 

3 



--- ----- -----------------------

Table 16 

i~Jb ~OUTH CUAST EMISSION COEFFICIENTS~ 

TSP EMISSIONS IN TONS PER--MTILinN-OOLLARS OF DEMANDii 
~ 

• r17__ RANKING IN ORDER OF DIRECT • INDIRECT ♦ INCUCED EFFECTS , 
i-t., ' 

SECTOR -----ciTRECT +INDIRECT ♦ INOUCED RANK s{;-

~-7ou[OCAL TRANSIT ANO INTERCITY 
33 CHl:M * Ft:RT MINERAL MIN 

BUSES 51.5026 
29. 2537 

52.0l78 
30. 5796 

52-4328 
30. 9't25 

l 
2 

116 ELt:CTRlC COMPANlESANDSYSTEMS ~.6732 9.9000 -lO.f378 3 
27 -FORESTRY AND FISHERY PRODUCTS 9, 1"56 9,5649 9.9455 4 

--12~~ 0.1911 0.5061 s.0uo 5 
l't OATS 4.1943 4.5968 4,8't29 6 
29 Ml::TALS MINING 3,2263 3.6665- 3.9673 7 

7 
ll 

Ml SC. LlV_ESlOCK 
8AHLEY 

_ _ __ 3. 1532 
3.1401 

3.6665 
3.6083 

3.8658 
3.8638 

B 
9 

o, 

7lt BLAST FURNACES AND BASIC STEEL PROD 2.801't 3.4795 3.7770 10 
23 SUGAR BEt:TS 2. 7907 3.1683 3.5148 11 

9 
141 

COTTON 
DU MMV INDUSTRIES 

2.5671 
O. 

3,2055
3. 0482 

3,4585 12 
--'c-3~,3-=-'4'c-9="3c---~l"'3~------------

l6 WALNUTS 
111-AiR-TRANSPORTA'(ioN - -

2,'t124 
2.2467 

2.8321 
2.5554 

3,1605
--2,9017-

14 
15 

10
118 

WHEATWATE,R ---~---
ANO -SAN!TARV SERVICES 2.1659 ·---- 1,2033 2,'t827 2,7605 162,2't06-~2~,~6~,,~"~-~1~7--------------------

107 RAILROADS 1,6829 2.20't7 2,58't2 18 
75 IRON ANO STEEL FOUNORI ES AND F ORG IN 1. 3326 2. 0534 2. 3921 19 
13 HAY AND l'_A)>TURE _______l,_}~9 2-_ll60 ?_-_3879 20 

Cf) 
Cf) 

17 
2't 

110 
l 

ALMONDS 
POTATOES __________ 
WATER TRANSPORATATION 
DAIRIES _____ 

1,6't67
1,5544 
1.51~6 
1,7577 

1.97',4 2.30't3 21 
1.9384 2.2835 22 
l.9528--2.2782-2~3----
2.0468 2.276't 2't 

36 NEW CUNSTRUCT, PUBLIC UTILITY l.48V--LBl49--2~.~2~0~0~5,---~2~5-----------
20 VEGETABLES 1.3850 1.6532 2.0517 26 
15 GRASS Sl:cO .9760 1.5162 i.7949 27 

140 STATE ANO LOCAL GOVT ENTERPRISES .'l 883 1. 3119 1. 7 850 28 
51 LOGGING CAMPS + SAWMILLS ,2586 1.5148- 1.7796 2'l 
60 AGRICULTURAL .CHl:MICHS .1692 1,5134 1,7739 30 
18 NONCfTRUS FRUITS ,9478 1.3006 1 ■ 6640 31-
77 
22 

METAL CO/HAINERS 
MELONS 

.4521 

.8825 
lo27't2 
1.1322 

1.5877 
1.5307 

32 

12 59 
91 

INDUSTRIAL CHEMlCALS 
COMPUH:RS ANO OFFICE EQUIPMENT 

03004 
,65't6 

l.14't9 
l.OH,5 

1,4307 
1.4200 

11 71 
b2 

STRUCTURAL CLAY PRODUCTS 
PLASTICS HATl:RIALS AND SYNTHETIC Fl 

.6143 
.6127 

.9737 
1.0875 

1.3610 
l.3't73 

10 
47 
19 

CONFECT!ONARY PRODUCTS 
C1TRUS FRUITS 

.79't3 

.5158 
1.0603 
,9266 

1.3102 

70 CEMENT ANO CONCRETE PRODUCTS .5637 .9328 1.2868 'tO 
26 GREEHUUSc AND NURS ERV PRODUCTS .6409 • 8236 1.2362 •fl 

4 CATTLE AND CALVES 
--,-9-FABFslCATED-STRUCTllRAL STEEL 

,8813 
,0917 

1,0899 
• 7700 

1.1931 
1.1068 

42 
43 

43 
h 

CAl'l-lE:D ANO 
tH SC STONE 

FROZEN FOODS 
AND CLAY PRODUCTS 

.0509 

.2768 
, 7960 
, 7322 

1.0987 
l.o9'i5 

44 
45 

\6 SUGAR ,7191 .9251 1,0873 46 
3l sloNE+ l.LAY MIN + QUARRY ,2593 , 7326 1,0868 •\7 
25 

-TI 
SWEET POTATOES 
DRIED -!TI:ANS-

,5126
,2619 

.6851 

.6760 
lo0834 48 
l.056~2-~4~9-----------'---------

' ~-- 81 METAL STAMPINGS .0690 ,7027 1.04"2 50 



Table 17 

------ - z 
1976 SAN JUAQUIN EMISSION COEFFICIENTS 

TSP E~ISSICNS IN TONS PER HlLLlCN DOLLARS OF DEMAND 

RAf\KING IN ORDER Of DIRECT • lNOlRECf-• 1NDIJCED EHECTSK',-
, · •.- g~

SECTOR DIRECT-+INIHRECT •INDUCED RANK 

-----66 Gl,/ol ANO WOOD CHEMICALS 155.5499-. 161.9566 163.4706 l 
76 STRU(,fURAL CLAY PRO-□ UCTS 149.4.U._Q__ 152• .'1_293 l_!'i-5. 119ft 2 
34 l'.ETALS HINING 115.7083 120.7495 12204506 3 

___ 18_ £~FEED GRAINS, NEC 79.9595 8504926 86.7115 4 
110 JEhELRY, SPORTING GOODS, ETC. 77.8086 82.3803 84.2236 ~5-------------------------- ---8 

----~2 FORESTRY ANO FISHERY PRODUCTS 65.2112 67.8590 69.9706 6 
13 CLRN 58.4529 62.8937 64.3883 7 
52 CCNfECTIONARY PRODUCTS 34■ 7754 ft3.817l 45.5066 8 
72 RUti!IER AND PLASTICS PRODUCTS 37.7012 41.8613 't3o't943 9 o, 
16 50RbHUH GRAIN 36.2119 40.4708 41 ■ 9972 10 
75 CEMENT ANO CONCRETE PRODUCTS 29.5159 38.9041 41~.~0~9~6~4=---~l~l=--------------------------- " 
7 HISC. LIVESTOCK 22.4833 35.9682 37.5'tl9 12 --------------------------------- a,

49 GRAIN HILL PRODUCTS 20.3782 35.4319 36.9159 13 
JJ,__RlCE 28.8811 33.2925 35.0191 14 
15 CATS 29.9069 33.5105 3409196 15 

____,.._2=j FRUIT AND TREE NUTS, NEC 29.0762 30.7702 32.6185 16 
ll BARLEY 22. 3901 2 7 • 398 5 28.'-c9~3c--c2"'5c----~l-=7---------------------------
78 MISC STCNE ANO CLAY PRODUCTS 19.6344 25.5149 27.~4~9~0~0=-_~1~8----------------~ 

115 AlR TRANSPORTATION 22~1778 23.8306 25.6637 19 

51 SUGAR 5.5959 14.3078 16.0606 3B 

:H -STONE + CLAY MIN+ QUARRY _17.6244 22.7581 24.76't8 20 
l CAIRIES 12.5328 22.6362 24.3962 21 

o::> ___27 SU~AR BEETS 19.8987 21.7816 23.7680 22 
I..O 2 BRCILERS, CHICKENS AND EGGS 2 ■ 5013 21 ■ 9503 2302096 23 

9 CUIJON 18.3045 21.4566 22.7087 24 
4 CATTLE AND CALVES 6.2843 21.4015 22.6917 25 

1Q_~hEAJ 1504437 20.4697 22.2307 26 
122 hAIER AND SANITARY SERVICE~ - 9o74't0 18.9539 21.2444 27 

19 hALNUTS 17.6293 19.2772 21.1224 28 
6't INDL,STRJAL CHEMICALS 14.4069 19.0594 . 20.7424-'29 

6 SJ-EEP, LAMBS, ANO WOOL 4 ■ 0082 18. 7753 200 0100 30 
----3-TURf(.EYS AND OTHER POU~--------.522S--18 ■ 615J·-· l9o902r--J1 

74 ~LASS 14.0615 17 ■ 4200 1906994 32 
B APIARY PROOUCtS l.6572 17.9391 19.4942 33 

12 113 JRL(.;K TRANSPUR TAHON _____1_2■ 57~!4• 8623 17.2145 .34 _ 
28 l'LTATUES llo0833 14.5943 16.7651 3~--- ~ 

.
11 

4.7 1.,AlRY PRODUCTS .4821 14.6574 _ l6o 5394 .36 
144 STAIE AND LOCAL GOVT ENTERPRISES 12.1946 13.5209-76.2256 37 

10 20 ALNCNOS l[.7414 13.3303 15.1880 39 
112 LOCAL TRANSIT ANO INTERCITY BUSES 8.8212 12.6695 15.0623 40 

14 HAY .ANO PASTURE -------.,.7101 f3;-31JUS- Pt. 8958 41 
46 MEAJ PRODUCTS .4922 13.0843 14.3388 42 

___2_4_w EGETABLES 9. 87 53 i1;;-'TJ:!',-13.9TI,----7+J·-----------------· 
67 Cl,JLERY, HANO TOOLS AND GENERAL HAR 809332 1100869 13.0654 44 

50 BAKERY PRODUCTS -;o799 9.7531 ll.75~8---------i;.,-----

96 CCMPUTERS AND OFFICE EQUIPMENT - - 8.0164 - 9;7iJar-rt.l99l 49 ----· 

5 HOGS 2.3192 ll.l7ll 12.7472 45 
41 hE~ CONSTRUCT, PUBLIC UTILITY 609666 10.3791 12.2884 46 

30 SAffLOWER 608075 9.9369 11.7178 48 

17 GRASS SEE □ 6.9736 9.4623 11.0527 50 



Table 18 

1976 SAN FRANCISCO EMISSION COEFFICIENTS~ 
-------------- ·--~- -----·- ---·· ~ TSP EMJSSIONS IN TONS PER MILLION DOLLARS OF DEMAND 

~ 

RANKING lN ORDER OF DIRECT + INDIRECT + INDUCED EFFECTS .--c- -,C-
SECTOR DIRECT +INDIRECT +INOOCED RANK 

9 
26 METALS MJNING 91.6541 95.7355 96.0608 l 
62._____()LASS __ __ ___ 22.42~!!_____2_4.0546 24.4530 __ _Z 
24 FORl:STRY ANO FISHERY PRODUCTS 15.2217 15.801'1 16.1832 3 
57 GUM ANO WUOD CHEMJCALS 14.6751 15.7400 16.0486 4 ---9 
11 CORN _ 13.6496 14.1370 14.4092 5 
68 PUTTE RY AND REL AT ED PRODUCTS 10. 4373 10. 802 0 11. 2232 6 
4J CONFECllUNARY PRODUCTS 9.4684 10.7918 11.0888 7 
14 SORGHUM GRAJN 8.4560 B.9795 9.259-'t 8 01 
25 AGRIC., FORESTRY, FISHERY SERV 8.6369 8.8060 9.1127 9 
47 LOGGING CAMPS • SAWMILLS 7.4762 B.4479 8.6906 10 - II 
13 OATS 6.9837 7.H79 7.7419 11 
60 CLEANING ANO TOILET PREPARATIONS 5.1573 6.6020 6.9239 12 u 
32 N~W CONSTRUCT, PUBLIC UTILITY 5.4216 6.0850 6.4731 13 
l_O_BAfil_.EY _____ _______5. 2i01t 5. 7513 6. 0255 lit 

7 MISC. LIVESTOCK !~2!02 5.5136 5.7646 15 
71 IRON ANO STEEL FOUNDRJES AND FORGIN 4.5536 5.2872 5.6375 16 
20 ·suGAR 81:ETS 4,6466 5.1994' 5.5678 17 
15 WALNUTS 4 ■ 1167 5 ■ 0409 5.38B3 1B 

105 TRUCK TRANSPORTATION 3.9573 4.5969 5.0255 19 
63 RUBBER ANO PLASTICS PRODUCTS 3.9576 4.6209 4, 9289 20 

9 ·WHEAT 3.6063 't.1214 4.4232 21 
21 POTATOES 2.5081 3.B021 't.1626 22 

0 18 VEGETABLl:S 2.3060 3.6772 4.0965 23 
16 ALMONDS 2.7418 3.6369 3.9860 24 
27 CRUUE PETROLEUM 3.1801 3.3759 3.7301 25 

1Q4 LOCAL TRANSJT AND INTERCITY BUSES 2.7769 3.2321 3.6495 26 
17 NONCITAus Hulfs i.5782 J.1633 3.5419 27 

\.0 

1 DAIRl[S 2.9266 3.2441 3.4710 28 
-----59 DRUGS 1.8043 2-8141 3al991 29 

12 HAY ANO PASTURE 2.2676 2.8575 3.1392 30 
72 PRll-lARY NONFERROUS METAL PRODUCTS .0087 2.1020 2.96W-31 
70 BLAST FURNACES AND BASIC STEEL PROD .0433 2.5497 2.8684 32 
66--CEMENT AND CONCRETE PRODUCTS L.5269 2.3605 2.1639 33 
67 STRUCTURAL CLAY PRODUCTS 1.6712 2.3702 2.1528 3't

12 
lll ELECTRIC CO~PANIES AND SYSTEMS 2.1356 2.4096 2.6306 35 

51 OFFICE FURNITURE AND FIXTURES 1.2454 2.1452 2.5112 36
11 

22 SAFFLOWER 1.5897 2.1575- 2.4798 37 
49 WOODEN CONTAINERS 1.1610 2.1499 2.4324 38

10 77 METAL STAMPINGS 1.1920 l.9680 2.3208 39 
50 HIJUSl::HOLD FURNITURE 1.0975 1.9342 2.2766 40 
29 STONE + CLAY RIN • QUARRY I.oe~rn;!o 2.2347 it[ 
19 DRIED BEANS .4361 1. 7620 2.1608 42 
44 8£:VERAGcS AND FLAVORINGS .05B2 l.;781 1 .9542 43 

107 AIR TRANSPORTATION 1.3061 la5B72 1.9393 44 
30 NEW CONSTRUCT, RESIDENT .9438 i.5182 1,9070 45 
58 PLASTICS MATERIALS AND SYNTH~TIC FI .6354 1.5421 1.8533 46 

6· 23 GREEHUUSl: AND NURSERY PRODUCTS 1.0672 1.4156 1.8395 47 
48 MlLLWORKt PLYWOOD+ OTH~R WOOD PROD .4116 l.5473 1.8280 48 

4 CA TTLEA'fo CAL VE s 1. 4 bT!>- L-:ToS-5--r;soM 4 9 
87 COMPUTERS AND OFFICE EQUIPMENT , 7860 1.3628 1.1951 50 

--·-------- ------------- -------~---------------- ------ - --~ -····----. -
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(b) Sulfur Oxides 

For the State of California and for each of the four air basins the 

ten principal sectors ranked according to total emissions coefficients of 

sulfur oxides are shown in Table 19. The most significant emissions of this 

pollutant resulting from production for final demands are associated with 

the following sectors: Water Transportation, Gum & Wood Chemicals, Electric 

Companies & Systems, and Industrial Chemicals. Water Transportation, which 

ranks first in the San Diego basin, appears among the top ten sectors in 

all five economies. Each of the remaining sectors ranks in the top ten 

statewide and also in three of the four basins. On the other hand, Drugs, 

Metals Mining, and Plastics Materials & Synthetics rank second in the San 

Diego, South Coast and San Francisco basins, respectively, but are not found 

in the top ten sectors statewide. 

The sector with the highest total emissions coefficient in each of 

the five cases is different from its counterparts in the other four: 

Water & Sanitary Services (statewide); Water Transportation (San Diego); 

Electric Companies & Systems (South Coast); State & Local Government Enter­

prises (San Joaquin) and Industrial Chemicals (San Francisco). 

The sector with the largest coefficient overall is State and Local 

Government Enterprises, which includes ~unicipal public utilities, in the San 

Joaquin basin. The sox emission rate of 233.4 tons resulting in the basin from 

a million dollars of production by this sector for final demands significantly 

exceeds the rates associated with all other sectors. Overall, the San 

Joanquin sectors display the highest SOx emissions rates. 

It is of interest to note that in Table 19 there are several sectors 

which show substantial differences between the emissions that are directly 

attributable to the sector and the total emissions which result from the 

sector's linkages to the rest of the economy. For example, the ratio of 

the total emissions coefficient to the direct coefficient for the Water & 

91 



Table 19 

Sulfur Oxide Emission Coefficients Ranking· - 1976 

Region I-0 Sector Name 
No. 

Calif. 130 Water & Sanitary Services 

152 State & Local Gov. Enterprises 

73 Gum & Wood Chemicals 

128 Electric Companies & Systems 

88 Blast Furnaces & Basic Steel 

71 Industrial Chemicals 

122 Water Transportation 

18 Food, Feed Grains, nee. 

120 Local Transit & Intercity Bus. 

82 Cement & Concrete Products 

San 92 Water Transportation 
Diego 

47 Drugs 

97 Electric Cos. & Systems 

45 Gum & Wood Chemicals 

Direct 
Emission 
Coeff. 

6
(Tons/$10) 

12.7 

34.1 

25.8 

21.4 

11.4 

10.7 

12.0 

10.0 

5.1 

9.4 

78.1 

55.4 

43.9 

20.7 

Total 
Emission 

Rank
Coeff. 

6 
(Tons/$10) 

42.4 1 

2 

36.7 

40.9 

3 

27.1 4 

521. 5 

621. 0 

720.7 

19.8 8 

918.3 

18.3 10 

185.9 

57.5 2 

344.9 

423.7 
' 

43 Industrial Chemicals 8.6 12.2 5 I 

58 Truck Transportation 9.8 11. 6 6 

54 Blast Furnaces & Basic Steel 9.1 11.6 7 

91 Cement & Concrete Products 7.5 10.8 8 

15 Local Transit & Intercity Bus. 6.8 9.3 9 

90 Greenhouse & Nursery Products 7.0 8.9 10 
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Table 19 (Cont.) 

Direct 
EmissionRegion I-0 Sector Name Coeff.No. 6
(Tons/$10) 

South 116 Electric Companies & Systems 
Coast 

29 Metals Mining 

110 Water Transportation 

74 Blast Furnaces & Basic Steel 

73 Misc. Stone & Clay Products 

26 Greenhouse & Nursery Products 

27 Forestry & Fishery Products 

12 Corn 

70 Cement & Concrete Products 

38.5 

31.2 

12.1 

7.5 

7.4 

8.0 

6.6 

6.3 

4.9 

Total 
Emission 
Coeff. 

6
(Tons/$10) 

40.5 

33.4 

15.5 

10.2 

10.l 

9.9 

8.7 

8.3 

7.9 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

109 Truck Transportation 5.8 7.9 10 

San 
Joaquin 144 State & Local Gov. Enterprises 227.4 233.4 1 

122 Water & Sanitary Services 2.1 157.4 2 

66 Gum & Wood Chemicals 66.5 72.7 3 

112 Local Transit & Intercity Bus. 4.3 59.7 4 

35 Crude Petroleum 34.4 38.1 5 

115 Air Transportation 14.8 24.5 6 

114 Water Transportation 4.6 20.8 7 

139 Other Medical Services 15.5 20.2 8 

71 Petroleum Refining 2.3 18.1 9 

64 Industrial Chemicals 7.9 15.7 10 
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Table 19 (Cont.) 

Direct Total 

Region I-0 
No. 

Sector Name 
Emission 
Coeff. 

6
(Tons/$10) 

Emission 
Coeff. 

6
(Tons/$10) 

Rank 

San 55 Industrial Chemicals 39.2 49.5 1 
Franc. 

58 Plastics Materials & Synths. 0.0 17.8 2 

56 Agricultural Chemicals 0.0 17.6 3 

112 Electric Companies & Systems 9.5 12.6 4 

57 Gum & Wood Chemicals 0.2 11.8 5 

61 Paints & Allied Products 0.0 11.4 6 

11 Corn 6.4 11.0 7 

23 Greenhouse & Nursery Products 8.0 10.4 8 

136 State & Local Gov. Enterprises 6.7 9.3 9 

106 Water Transportation 5.6 9.2 10 
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Sanitary Services sector in the San Joaquin basin is 157.4/2.1 = 75.0. 

This high ratio is attributable largely to the primary linkage between the 

Water & Sanitary Services sector and the State and Local Government Enter­

prises sector. The relatively non-polluting Water sector purchases approx­

imately 86% of its intermediate local inputs from public utilities in the 

State and Local sector which has the highest emissions rate in the basin. 

The Plastics & Synthetics and the Agricultural Chemicals sectors in 

.f the San Francisco basin offer other examples of high total to direct 

emission rates, examples which are closely analagous to the hypothetical 

Service sector discussed in the Introduction to this report. As was the 

case with the theoretical Service sector, the San Francisco Plastics & 

Synthetics and Agricultural Chemicals sectors have direct emissions co­

efficients of zero. In spite of their direct coefficients, however, the 

sectors rank second and third in the basin on the basis of total emission 

coefficients. This phenomenon arises primarily due to the fact that each 

of the two sectors purchases over half of its total supporting local pro­

duction from the Industrial Chemicals sector which has the basin's highest 

total emissions coefficient. 

The fifty principal sectors, ranked by total SOx emission .coefficients, in 

each of the five economies are shown as follows: 

California•••••. Table 20 
San Diego ••••••• Table 21 
South Coast••••• Table 22 
San Joaquin ••••• Table 23 
San Francisco•.. Table 24 
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Table 20 

1976 CAliFORNlA EMISSION COEFFICIENTS~ 

! SOX EMISSIONS lN TONS PER MILLION OOLLARS OF OEMAND 
__ £ 

RANKING IN OROER OF OIRECT + INDIRECT + INOUCED EFFECTS 
---!. 

SECTOR DIRECT +lNOIRECT +INOUCEO RANK 

130 ijAJER AND SANITARY SERVICES 1-2.6820 38.3775 42.3763 l -• 
152 STATE AND LOCAL GOVT ENTERPRISES 34.1286 36o344~_40o854'L 2 

73 GUM ANO WOOD CHEMICALS 25. 7655 32.9615 36.6697 3 
--~.1._ia_U.H,TRIC COMPANIES AND SYSTEMS 21.4304 24.2745,---c'2~7~•-=-0'='-59c-4c-_-----=4c--_______________________ 

86 BLASi FURNACES AND BASIC STEEL PROD 11.3996 17.7087 21.5344 5 
___7~1~~1NOuSTRIAL CHEMICALS 10.6774 17.3563 21.0014 6 

122 WA J ER TRANS PORA TAT ION 12. 02 58 l7 • 27 8 8 2-"-0~.6-c-9=-'6~0-----=7c----------------
l 8 fLLiP• FEED GRAINS, NEC 10.0000 16.5942 19. 7560 8 

120 tOCAL TRANSIT ANO INTERCITY BUSES 5.1132 14.3993 18.3332 9 °' 
---~8~/ifNT AND CONCRETE PRODUCTS 9. 35 83 140 3224 1__,,,8_,__a_,,_2=-8=-l=-8_ ___,l,__,,0'-----------------------------

7l AGRICULTURAL CHEMICALS 3.8729 12. 7588 16. 5279 11 " 
36 GREEHOUSE AND NURSERY PRODUCTS 8.6776 1006660 14.6346 12 
lJ CiJRN 6. 8548 11 .3205- 1----=4=.-=3-=9-=3--,--4------:1~3-----------_;_..--- ---------------" 
37 F£JBESTRY AND FISHERY PRODUCTS 7.145~ ______10.0729 14._0971 14 

7 l'.lSCo LIVESTOCK 400698 10.3598 l3a87l7 15 
li1 [RUCK TRANSPORTAT JON 7.3825 9.4313 13.2888 16 

74 PLASJICS HATERlALS ANO SYNTHETIC Fl .0080 9.1298 12.8881 17 ---------------------------

--~69 MET AL CCN TA lNERS • 0 l 72 7. 985 5 12. 0 8--"4-=8__~1_6~--------------------------~ 
16 SORGHUM GRAIN 4.2661 B.7650 11.8453 19 
15 OAJS ___ _ ____ ____ ______1_.64_29~_802944 11.3990 20 

6 SHEEP, L.\HBS, AND WOOL 1.1215 7.8594 10.9521 21 
~---" RICE 305571 7. 5825 l0o 9246 22 

<.O 4 CAJTLE AND CALVES 1.1699 ~7.=--=c73~1~8c-----------"l~0~.~7~8~52-=---~2~3--------------
O'I 

--~7~7_.PAINJS AND ALLIED PRODUCTS Oo 700441 10.6897 24 
93 MEUL STAMPINGS o. 604648 1006457 25 

2 BRlllLERS, CHICKENS AN_Q____EGGS l.5754 7.2900 1005481 26 
39 HE lAlS HIN[ NG 3. 4035 T.0659 lo. 5348 27 
91 fAtiRJCATED STRUCTURAL STEEL 00025 6.3939 1005236 28 
12 BARLEY 2.7318 7.3152 1004146 29 

DA1R1ES 2.2291 6.8208 1002419 30 
.9--CCIHJN 2.3040 7.1474 10.0811 3f 

.aL.Jll.UN AND STEEL FOUNDRIES AND FORGIN .3871 5.9112 9.8636 32 
95 CJThER FABRICATED METAL PP.ODUCTS ~0232 5.6176-- 9.7737 33 

12 47 NEn CONSTRUCT, PUBLIC UTILlTV 2.0835 5.5097 9.7126 34 __________________ 
14 HAY AND PASTURE 1.3862 606124 9.6866 35 

119 RAILROADS _____3o 6843 5. 7162 9. 5031 3611 
8 APIARY PRODUCTS o. 5.9555 9.4241 37 

10 lb P ETROLEU,'1 REF l NlNG ANU RELATED PROD 3o 0613 6a 3249 9.3228 38 
f3 lGGGJNG CAMPS + SAWMILLS .5186 5.1830 9.2986 39 
76 CLEANING AND TOILET PREPARATIONS .0029 5.4329 9.2875 40 
92 SCREW HACH I NE PRODUCTS Oe 4. 9591 9~.'--'lcc9"'3,-_2~-~4--•1-------------------------

8- J JURKEYS AND OTHER POULTRY .6230 5. 9307 9.156~8__4c_::2=---------------------------
52 MEAT PRODUCTS .0054-~86699~1455 43 
10 lltll::A_I l.8687 5.6869 9.0354 44 
29 SwGAR BEETS 2;4194-5.4516 8.9004 45 
64 MllLWORK, PLYWOOD t OTHER WOOD PROD 1.1489 407794 808903 46 
79 RUBBER AND PLASTICS PRODUCTS .4493 4.8546 8.7785 4=7----------------
68 l'APE& t PAPERBOARD PROOUC TS • 7937 4. 6974 8. 7638 48 
31 PGTATOES l.3871 4.8464 8.7530 49 
55 _ GRAIN_ li_lll___!'R__DOUC TS • 0235 5. 2432 8. 6093 50 



----- -----------------

Table 21 

197b SA~ OlEGC EMISSION COEFFICIENTS 

sux cM1ss10Ns iN--i□ t..is-i>i:it Mill.ION oouAa.f oF oEl1ANO 

RANi<.ING IN ORDER OF DIRECT + INDIRECT + INDUCED EF~!;CT_S .-( - ----- ,S L
r:,
I.J 

SELTUR DIRECT +INDIRECT +INDUCED RANK 

92 •AlER TRANSPORATATION 78 ■ 0556 85.l600 8503694 l 
H LRL,iS ____ 55.4107 56.6340 57. 5142 2 

__!2__..!ilifEHOUSE ANO NURSERY PRODUCTS ___ 6.9572 7.8358 8.9299 10 

'i7 Ell:i.TRlC COMPANIES AND SYSTEMS 43.6899 44.3930 44.8884 3 
~!! __ __l;_1L!L..!!NU iolOUO CHE11ICALS _ 20.t.574 23.1048 23. 7375 4 
41 li\iLil.oSTi lAL CHE111CALS ------ - - --a:5606 -11. 5813 12. 2323 5 

-~.l__Jl!..1.u..11,_TR~.!UAili!J'i____ ____ 9. ■ 6H9__ 10.5824 llo5936 b 
58 BLAST FuRNACES AND BASIC STEEL PROO 9.1396 10.6657 11.5666 7 
~4 (tHENT AND CONCRETE P8UOUCTS 7.5030 9.9077 10.8228 8 
9U LU\;AL TR4NS IT ANO I NTERCIT't' BUSES 6. d()07 8 0 2428 9 0 3390 9 o, 

--------------------------------11 
i.b fUl<l::STRlt' ANO FISHERY PRODUCTS 5. 7287 606668 7o63J7 U 
'14 Ai,1UC.UL TUR AL CHEl'I I CALS 3.1051 6. Zl02 6. H6•:.o"-'---~12c=--------------------------------
9'i 11ATEK ANO SANI TAR't' SERVICES l.ltJ93 5.4588 6.5585 13 " 

L(l HAif: :'\ND LOCAL GOVT ENTERPRISES _,Jo;!B!i{> 4.{>7H 5o93lJ 14 
9 HAY ANJ P4STURE 1.1114 4.6398 5.2766--1-5 

________8_!;1Al<LH 2. 1902 4.0768 4. 7078 16 
50 PEJRGLEU11 REFINING AND RELATED PROD 2.4544 4.3870 lt.7003 17 

-----~6 PLA:.ucs 11ATERULS 4ND SYNTHETIC Fl .0064 3.H35 4.3657 16 
119 RAILROADS 2a06a2 3 ■ 1649 4■ 1619 19 
14 PLIAJUES _ ___ _J..Uil 2.~691t 3.5695 lO 
ld SJLNE + ClcAY MJN • QUARRY • 1812 2■ 6292 3. 5429 21I!) 

7 i.hf:AT 1 ■ 4982 2a7406 3.41t48 22 
35 LLG~lNG CAMPS+ SAWMILLS ■ 4158 2.lt790 3 ■ 26'i0 23 

____ti~UALS .0280 2.0273 3 ■ 2575 24 

-.J 

51 ~lSC STONE ANO CLlY PRODUCTS .5083 2.2536 3.1092 25 
llll l\t;fjPROFIT ORG4NllAT10NS .ooze 1.6588 3.0827 26 

1 CAlRIES l. 7872 2.46H 3. Oll7 27 
21 I\E• CONSTRUCT, PUBLIC UTILITY 1.6705 2.1948 2.9908 211 
53 ~LAS~ .6398 1.9369 2.8961 29 
13 CRlEU BE4NS _________ • .1813 1.8961 2.8920 JO 

116 LfhER MEDlCAL SERVICES ■ 2218 1.5992 2.8614 31 
iii(, ttlJJt:LS AND LODGING PLACES O■ 1 ■ 9551 208565 32 

12 vEuETABLES .9082 1.7799 2.8117 13 
11 LlJKUS FRUITS .3922 1 ■ 8823 2 ■ 8000 3412 - 49 PAII\TS AND ALLIED PRODUCTS 0. 2.1601t 2.1127--;;3~5-------------------

5; .l,U,N ANO STEEL FOUNDRIES ANO FORGIN .3104 l.'i74l 2.7251 J7 
10 hLM.lTRUS FRUITS .6673 1 ■ 8381 2■ 1612 3611---

10 
U7 Etul<ATICNAL SERI/ICES .0012 1.3525 2.6923 38 
102 dAt.tUNG ANO FINANCUL INTERMEOIARlE .0625 l.0151 2.6413 39 

55 STKuLTURAL CLAY PRODUCTS .5178 l.6282 206410 40
9 --- '-0 PAPER+ P4PERBOARO PRODUCTS .6364 l.6~----r.no~-~----------------------------

51 RIJHdER AND PLASTJCS PRODUCTS .3602 1 ■ 5643 202780 42 
8 - ~6 ~llLWORK, PLY.DOD• OTHER WOOD PRUO .9211 l.6160 2.n=a-7-~4•~---------------------

48 ~~f~NING 4NO TOILET PREPARATIONS .OJ23 1.5964 2.2218 44 
'ib iUIJIL AND HlEVISION-6ROADCASllNG .0499 l.o9l2 z.1841 45 

2 11kLILERS, CHICKENS AND EGGS l.2tJ1 l ■ 8654 2. llt29 lt6 
56 fLTJERlt' ANO RELATED PRODUCTS .oD_II__T."lJTI5 2.08c,ro~-~4~7~----------------------------6 -----

5 _ --~~- u;~.Ml.oNICATION EXCEPT kAOIO ANO TV .0211 1.ul93 l.9_;-6.;..7;-1__4,;---,8________ 
;u_ t.h 1..0NSTKUCT, HIGHWAYS O. .9998 1.9646 lt9 
28 .;AI\IIIEG AND FROZEN FOODS 00519 lel11411 lo 960:S 50 

9 
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Table 22 

1976 SOUTH CUAST ~MISSlCN C~SFFICIENTS 

~ux i;HISS Iv":. IN TONS PER MILL 11'.!N D □ LTARS Of DEMAND 

i\ANKl NG lN Ol<DER OF DIPECT +11\DIR.FCT t HJcUCED Ef'FECTS ,
1-['.: ----------~----- ----------··---·---·-------- ------ ----~s-l)

SccCTOR C!Rt:CT +INDIRECT +INDUCED RANK 

116 ELECTtUC CllMPANif:S ANO SVSTE-MS - 38.4el5 3'l.9595 't0.5238 l 
Z9 Mf:TAI,,!,; ;'1_!illlNG 31.1662 32.7242 33.4378 2 

110 WATER TKANSPQRATATION 12. 0530 1~678T- 15.4501 3 
74 fit.AST FURNACES AND BASIC STEEL PROO 7.4975 9.5051 10.2110 4 --8 
7J ,H~C STUN!:: AHO CLAY PRODUCTS 7.389'> . ').2344 . l0.0'l37 5 
26 GRf:t:Hi.lu5c ANO NUttSERY PRODUCTS 7. 9759 8. 9296 9. ')085 6 
27 FuRi:STKY AND FISHERY PRODUCTS 6.5l75 7.U.87 B.6714 7 
12 CORN 6. 3005 7. 7346 8.3392 8 o, 

70 Cli-lUH A.'lD CUNCIU:TE PRrJOUCTS 4.9179 7, 1036 7.9435 9 
109 TRUCK TRANSPLRTATION 5.7l27 6.9262 7,9018 10 ----------------------------- ll 
llll WAHR Al~::J SANlTAKY SERVICES --3:-0765 6,3475 7,3052 11 
108 LOCAL TRANSIT ANO INTERCITY BUSES 3.9~!1__5_,3699 6.3544 12 ____________________ z, 

3l STUNc + :;LAV MIN + QUARRY 3.0907 5,0123 5.8526 13 
7 MISC. Ll\li;SH,CK 3.7407 5.1790 5,6518 14 

60 AGR lCUTfu RAL CHl:MICALS 3. 5 598 4. 96~ 5. 5784 l $ 
69 GLASS 3.3008 4.6326 5.5756 16
14- OAH 3.3483 __4--:-'7449- 5.32.__0"'5=---~1=-c7=-------------------------

107 RAILRUADS 3.2829 4,3854 5.2857 18---fi,OSTAH: ANLl LOCAL GO\IT ENTERPRISES 2.8432 4.0065 5.~ 19_____________________________ 

9 CUTTQN 2. 1177 4.4071 5. 0072 20 
13 HAY A,~D PASTURE -·-- --1~14 l 4, 1419 -4. 71,33 21

'°0) 11 tlARLlY ______ 2.5109 4.1393 4.7454 22 
-~- -SUGAR tlc!: Ts 2. 2 238 3. 572 3 --;;:-:i 94-2--23 

66 P~TKDLtU~ REFINING AND RELATED PROO 2.4229 3.7073 4.1341 24 - ----- u;--w ALii u rs - 1. 9orr--:t::ro~--,,-:-o014 2 s-------------------
30 New CGliSTRUCT, PUBLIC UTILITY 1.9151 3,0452 3,9598 26 
71 STiWCTli<AL CLAV PP.OOUCTS 1.6816 2.8676 3.7864 27 
15 GRASS S~cO ________ .'l216 2.9955 3.6565 28 

-·--u--AulGNi.lS l,514T--2.7854 3.5rno___29 
24 PuTATOcS 1.2749 2.7420 3,5606 30 
To ·w1-H::Af · 1.1116 2.0255 3.4845 -- 31 

112 Plf't:LIN~ TkAHSPURTATION .0259 2.6809 3.4546 32 
l OAlnI~~ 2.0488 2.8367 3.3812 33 

----~9 _ _!1,QUSTRIAL CHEMICALS .2'i22 2. 3809 3, 05~---~~--------12 _ 

20 \l[G2TAbL~S l.0412 2.0720 3.0172 35 
75 1h01'. A1~J STU:L FOUNDRIES AND FORGIN .1062 2,1337 2.9373 36 

11 ----------·---·-~-18-Ni...-i.icTTkUS FRlJl TS • 7650 ___2. 01n,---T. 9j4I"___ -rr---------· 
30 CIWuE Pt:TIWLEUH l,5237 2.1365 2,9270 38 

10 
77 MHAL LU~TAINEil.S ,0065 2, 1607 2.9044 39 
19 Cl TKUS FR uns ---- .4496 l .9866 2.8439 40 

9 
- -T34-HifsJ>TfALS .0486 1.6064 2.1Tfr-4T·-

21 DRltD tll.:ANS • 2147 1. 8107 2. 7126 42 
81 Mt:TAL. STA,,fPlhGS - O. 1.8358 2.6458 -43 
7'J f-AhRICATt:O STRUCTURAL STEEL .0013 1.8250 2,6240 44 

2 tlRllllt:RS, CHICKi:NS AND EGGS l,4'i80 2.1341 2.5370 45 
47 CuNfECTIJNARY PRODUCTS___ 1.1180 l.9190 2.5307 46

6 . 2£ MLLlJ)IS ------~- ---·-- ,6331 ~5818 2.5271 47 _______ 

5 
51 LlJGGll,G CAMPS + SAWMILLS .476t l.8910 2.~193 48 

- --137--FltiNPi(u-Fff LRGANT.fAtIONS--~------ ~oo5 □ ----T~Til4_0___t~so2r ,---=-----~ 
125 HGHLS A.~Ll LOuGING PUCES o. 1.u21 2.4779 50 
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Table 23 

19lb SA~ JOAQUIN EMISSION COEFFICIENTS 

sui-cMl~SIO~S IN TONS PER HILL ION-DOLLARS uf DEMAND 

--(: 
RA~KING 

SECJOR 

IN ORDER Of DIRECT • INDIRECT + INDUCED EFFECTS 

--c---_--~~-DIRECT +INDIRECT •JNOuCED kllNK 
g -(1--t 

.H4 
J.U 
66 

_112_ 
35 

____ us 
114 
lJ'i 

71 
64 

1.11 
UJ 
65 
34 
36 
1b 
18 

125 

STAIE AND LOCAL GO~T ENTERPRISES 
aAI~B A~Q S!~lIIIRX ~ER~ICES 
uuH ANO wOOD CHEMICALS 
LU.AL_ TRANSIT ANO INTERCITr BUSES 
CHLOE PETROLEUM 
AIR TRANSPURTATION 
kAIER TRANSPORATATIUN 
~l~l;H ~~Ql&Ab ~ER~IC~S 
PETRULEUM REFINING AND RELATED PROD 
lNuLSTRIAL CHEMICALS 
uAS COMPANIES ANO SYSTEMS 
18~~~ TRAN~PQRTAIIO~ 
AGRlCULTURAL CHEMICALS 
Hl;UL~ lll!'H~!i 
~AlURAL GAS• N.G. LIQUIDS 
SJkuCTURAL CLAY PRODUCTS 
FCCO, FEED GRAINS, NEC 
liA~~lNG AND FINANCIAL INTERHEOIARIE 

227.4393 
2. 1332 

66. 5313 
4. 3ll4 

34.4472 
14_!.!540 
4.6203 

15.4904 
2.3443 
7. 8894 
.0038 

6.2392 
5.66 74 
8. 0161 
o. 
6.6295 
4.7527 
4. 1242 

230.0093 
154.5342 
70.8618 
56. 7285 
35. 8263 
22. 1993 
18.6980 
16.8584 
16.ltlOl 
13.6150 
11. 3133 
9.5962 

10.4560 
9. 7821 
9.6796 
8.3682 
9.4093 
6.2136 

233.1719 1 
1570 llH 7 2 
72. 7440 j 

59. 7'>33 4 
3d. f220 5 
24.4783 6 
20.7632 7 
20.1807 8 
18.0576 9 
15. 7073 10 
12.94't9 11 
12. 5205 12 
12.4438 13 
11. 8970 lit 
ll. 7127 15 
11.0911 16 
10.9247------rf 
10. 2118 18 

01 

II 

ZI 

79 IILAST FURNACES AND BASIC STEEL PROO 5.4179 7.4152 9. 3849 19 
13 !;j.i,!!j 3.2579 7.3818 9.2J99 20 

12U ELECIRIC COMPANIES AND SYSTEMS 00167 6.8001 8. 64 72 21 
I!) 
I!) ____R__ GRHHOUSE ANO NURSERY PRODUCTS 4. 1242 5. 458] 8.3440 22 

32 fLRESTRY AND FISHERY PRODUCTS 3.3959 5. 4300 0. 0552 23 
________li__~~R!,HUH GRAIN 2.0215 6.0727 7.9703 24 

11 RILE 1.6906 5.1869 7. 3H5 25 
ll9 kAOlO ANO TELEVISION BROIIOCASTING J. 4541 4.6092 7. 2204 26 

12 BARLEY 1.2984 5. 31 ll 7.2181 27 
15 GAlS 1.7314 5.4576 7.2094 28 

lLII HEAL ESTATE l, 75u2 5.5922 6.9910 29 
SIJl.AR BEETS 1. 1499 4.4644 6.9340 30- -~l 

143 ClhtR FEDERAL GOVT ENTERPRISES- 2.6913 3. 5388 6. 8963 31 
9 Ct.HON 1,0950 S.1602 6. 7168 3l 

111 RAILROADS [.6473 l.9290 6. 7{66 33 
12 28 9(JAJOES .6593 3.9999 6,6987 3't 

67 PLASTICS MATERIALS ANO SYNTHETIC fl .0038 h7323 6.6188 35 
10 khEAT .8881 4.4150 6.6043 36

11 
1 l'ISCe LIVESTOCK 1,9343 4.6383 6.5941--37 

l]tj hOSP l TALS • 0329 l.2544 6.5512 38
10 

24 ~EGET46LES .5384 3. 7510 6. 41156 39 
l:J4 A1.1WH08ILE REPAIR .0001 4,1547 6.4325 40 
140 ECUCATICNAL SERVICES • ITTH>B 2. 8711 6.41~-u 

26 lo\ELOhS 03274 3.5875 6.3135 42 
l't HA\' ANO PAS JURE • 65 ifs---,.. 4279 6. 3 L 18 0 

Hl flST OFFICE l,4033 2. 1780 601654 44 
25 IJR IEO 8Eo\NS ,IllO 3,2641 5,9753 45 
19 •ALNUTS , 9841 3.6733 5.9673 46 

137 CLCTl:RS AND DENTISTS • 2a90---z;-r61ra 5. 9224 47 
23 fRLJf ANO TREE NUTS, NEC .8641 3.5582 5.8561 48

5-----
14! ~(~PROFIT ORGANIZATIONS • 19 50 2. 0342 5-;,9g-,;----,. 

.:'.i S11EE J PCTA TOES .159:i 2,8226 5. 7587 50 

- -------~- --
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Table 24 

- l 

!916 SAIJ FRA1,ClSCO i:MISSION UJEFFJC!ENTS 

SuX 1:M!SSJGNS IN TONS P':R MILL lflN DOLLARS 'JF DEMAND 

kA11KING IN ORDER OF DIPECT + lNDIRECT + HiCUCF.D EFFECTS 
1-(: --------- ,y('_ 

S1:CTJk DIRECT +INDIRECT HNCUCED RANK 

55--INDUSTF-lAL CHEMICALS -39. 221:2 4 8. 8309 49 ~4538___ 1 
5U f'LASU_c:._S_r-l_AT1:klALS A"JD SYNTHETIC Fl .0074 17.1483 17.7896 2 
56 AGR!CULllJRAL CHEMICALS .0101 16.9544 17.5906 3 

lli [Li:CTRIC CLMPANlt:S AND SYSTEMS 9. 5376 12. 1013 12. 5566 
-57 GUM AIHJ wOOO CHEMICALS- -- .2032 11.1972 ll.8331 

61 PAllflS Al,[) ALLll:D PRODUCTS D. 10.7121 ll.3520 6
--i1TGif!T- --------- ----6~536--10.3971 10.9580- ~7-----

,j t.,RctHUUSL AND NURSERY PRQDUCTS A.0432 9.5745 10,4481 8 
U6 STATE A,,o LOCAL GOVT ENTERPRISES f..6965 8.2813 9.3040 9 o, 

--24 FCRESihY- ANO F !SHERY PRODUCTS ----6. 6229 8. 0254 8. 8172-=-2--~l'c-1------------------------
106 WATl:R Tf(,;l,SPlJRATATION 5.6488 8.4805 9.1541 10 

" 
----------------------------------"14 SORGHUM GRAIN 3.9542 B.1886 8.7654 12 

- - ---J.14 WATEk ANu SANITAIIY SERVICES 2~ 4884____7:6394 --8:-4106--lJ 
l_3 QAI~ 3.3765 7.4178 7.9617 14 
60 CLEANING AND TOILET PREPARATICNS .0026 7.1357 7.7990 15 

66-C!:MlNT AJ,jO ClJl~CRt:TE PllODUCTS 4.2053 6.4054 7,1953 1·=7------

-lL-HA vAi:.-oPA-ST URE 1. 2 849 -5.7664--6:346-7--19 

JO UARLEY ~~~~- 2,5321 6.7423 7.3073 16 

62 P~TRUL~UM REFINING AND RELATED PROD 4.2185 6.7726 7.0702 18 

105 Tf<UCK JR,;NSP1.,RTATJON 4.0335 5.1811 6, 0643 20 
20 SuGAR ll'"i:T.5 2.2426 5.1528 5,9118 21I-' 

0 

63 RUtlbEk AIW PLASTICS PRrJDUCTS 1.6506 4.4960 5.1308 24 
25 
26 
27 
28 
29 
30 

- 18 v~i;E:TAULt:S - - 1.0500 
32 

26 METALS MINING 2.6494 4.4087 5.0191 
15 WALhUTS 1.9192 4.2224 4.9381 

7 ~!SC. LIVESTGCK 3.7722 4.5174 4.9108 
59 DRUGS _____ .0329 3.7780 4.5715 
16 ALMLNUS - - 1.5269 3.7242 4 ■ 4436 
65 GLASS 1. 7750 3. 5769 4. 3919 

21 PUTATLlES 1.2857 3.3968 4.1396 
17 NlJNClTRUS fRUITS ---;7714 ~32T6 4.lP,r-- 33 

" ---T9--□ i-.TEE,-ti-.:ANs --------:2i65 

9 ----- 69 ell st -STLi!fi: Ario CL AV PRODUCTS-----------, 493 5 

103 RAILRUAOS ____ l.4921 2.5241 3.3482 36 

1 OA!RlcS 2.0661 !.5627 3.0303 40 

,2 SAF~Lw~t:11 .7602 
10 

52 PAP EK + PAnRHOARO PRooUcYs~- • 3 50 4 
2.4147 3.0790 38 

jt, uRUl,ANCt: + GUIDLO MISSILES .140l 2.0735 2,8735 42 

12 
32 NEW CONSTRUCT, PUBLIC UTILITY 1.9312 
68 POTT~RY AND kclATED PR'10UCTS .0328 2.5900 3.4501 -- 35 -

2.9 STON[ + LLAY MIN+ QUARRY - .1817 l,9439 2.1119 43 

46 
47 

JJ Ni_W CuN!>TkUCT, HIGHWAYS O. 
49 

4tl HI LLWUKK1 PLVWOOO t- OTHER ~lllOO PROD 1.0649 2. 1266 2" 705i 1,,, 

96 MISC cLd,TklLAL PP0DUOS - - .0013 1.7667 2,553_ 1,5 
101 CLGC<S A~D S(.1ENTIFIC EQUIP•1ENT ,0023 1 ■ 6743 2.5393 

67--STRUCTUKALCLAY PRODUCTS_____ .5027 1.729 1, - 2,51n 

70--BLAS'f-FiTkffACtS M,-□-llASIC~Tf:'tL PROD 00564 ---T~7t13- -2;3sa1 
27 CRUlJt. PcTKlJL~UM ,5105 !.,6011 2.3310 ~O 

104 LOCAL TkANSIT ANO INTERCITY BUSES 2,1937 
0 ______ 9___ WHEAT t.7321 4.9224 5,7825 22 ___ 4:6276 5 .237-2--23 

3.2880 4.1520 31 

2.8240 3.6237 34 

2:iin1-- :1.z9a5--1,-

20 352 5 3. 0436 39 

2.-2316 - - 2. 9686-- 41 -- --- ---~ -

1.5675 2. 1'3°8 1,8 



(c) Nitrogen Oxides 

The principal sectors ranked according to total emission coefficients 

of nitrogen oxides are shown in Table 25. As can be seen from the Table 

the transportation sectors are prominent. The Truck Transportation and 

Local Transit & Intercity Buses sectors place in the top ten sectors state­

wide and in each of the four basins with the notable exception of the Truck 

Transportation sector in the San Francisco basin. Railroads also place in 

the ten principal sectors in four of the five cases, ranking eleventh in 

the San Joaquin basin. Air Transportation ranks first in the San Joaquin 

basin and eighth in the San Diego basin. 

Several non-transportation sectors are also prominent among the 

principal sectors. Forestry and Fishery Products appears in the top ten 

in each of the five cases. The State & Local Government Enterprises and 

the Water & Sanitary Services sectors appear among the principal sectors in 

each listing, save for that of San Diego where they rank twelfth and four-

teenth respectively. The Corn sector, ranked seventh statewide, places 

sixth in the South Coast and San Francisco basins and tenth in the San 

Joaquin. 

The Air Transportation sector in the San Joaquin basin has the 

highest NOx emission rate of all sectors. Its coefficient of 281.9 tons 

per million dollars of production for final demand significantly exceeds 

the second ranked coefficient of 225.0 associated with the Local Transit 

& Intercity Buses sector in the San Francisco basin. Overall, the sectors 

of the San Joaquin basin again display the highest coefficients. 

The fifty principal sectors, ranked by total NOx emission coefficients, 

in each of the five economies are shown as follows: 

California Table 26 
San Diego Table 27 
South Coast Table 28 
San Joaquin Table 29 
San Francisco ... Table 30 
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Table 25 

Nitrogen Oxide Emission Coefficients Ranking - 1976 

r 
I 
, Po.gion I-0 

No. 
Sector Name 

Direct 
Emission 
Coeff. 

6
(Tons/$10) 

Total 
Emission 
Coeff. 

6
(Tons/$10) 

Rank 

l 
( 

I 

r 
,alif. l ' ,-~.l Truck Transportation 70.3 87.6 J 

120 Local Transit & Intercity Bus. 49.6 68.u :C 

.:.8 Food, Feed Grains, nee. 32.5 51.8 3 

.:..52 State & Local Gov. Enterprises 40.7 51.4 4 

130 Water & Sanitary Services 9.6 47.3 5 

37 Forestry & Fishery Products 25.8 37.4 6 

13 Corn 22.9 34.4 7 

119 Railroads 23.6 34.3 8 

32 Cement & Concrete Products 15.6 33.6 9 

7 Misc. Livestock 8.7 28.0 10 
i 

San :H Truck Transportation 169.2 180.7 1 
Diego 

90 Local Transit & Intercity Bus. 119.4 124.2 2 

47 Drugs 74.5 77.9 3 

97 Electric Companies & Systems 37.6 39.6 4 

92 Water Transportation 32.4 39.0 5 

16 Forestry & Fishery Products 22.0 25.8 6 

89 Railroads 15.4 19.9 7 

93 Air Transportation 14.2 17.9 8 

55 Structural Clay Products 9.2 13.4 9 

122 Dummy Industries 0.0 11. 5 10 

- ---
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Table 25 (Contd.) 

Region I-0 
No. 

Sector Name 

Direct 
Emission 
Coeff. 

6
(TOns/$10) 

Total 
Emission 
Coeff. 

6
(Tons/$10) 

Rank 

South 109 Truck Transportation 55.5 65.3 1 
Coast 

108 Local Transit & Intercity Bus. 39.1 46.0 2 

116 Electric Companies & Systems 28.7 31. 7 3 

27 Forestry & Fishery Products 24.5 28.0 4 

107 Railroads 21.9 25.8 5 

12 Corn 21.7 24.8 6 

118 Water & Sanitary Services 7.0 21.2 7 

140 State & Local Gov. Enterprises 15.9 20.0 8 

110 Water Transportation 11.0 17.0 9 

70 Cement & Concrete Products 8.7 16.2 10 

San 
Joaqui1 115 Air Transportation 272.7 281. 9 1 

144 State & Local Gov. Enterprises 139.9 146.6 2 

76 Structural Clay Products 122.7 129.4 3 

34 Metals Mining 105.3 112.1 4 

122 Water & Sanitary Services 2.8 101.0 5 

113 ·Truck Transportation 78.6 92.5 6 

112 Local Transit & Intercity Bus. 55.4 92.2 7 

18 Food, Feed, Grains, nee. 19.8 26.7 8 

32 Forestry & Fishery Products 15.7 21.1 9 

13 Corn 13. 9 20.4 10 
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Table 25 (contd.) 

Region I-0 
No. 

Sector Name 

Direct 
Emission 
Coeff. 

6
(Tons/$10) 

Total 
Emission 
Coeff. 

6
(Tons/$10) 

Rank 

San 
Franc. 

104 

136 

114 

24 

112 

11 

137 

14 

103 

13 

Local Transit & Intercity Bus. 

State & Local Gov. Enterprises 

Water & Sanitary Services 

Forestry & Fishery Products 

Electric Companies & Systems 

Corn 

Dummy Industries 

Sorgurn Grain 

Railroads 

Oats 

213.6 

41. 5 

0.1 

23.2 

22.7 

20.5 

0.0 

12.7 

10.9 

10.6 

225.0 

45.2 

26.5 

25.9 

24.5 

23.2 

18.6 

15.7 

15.7 

13.3 

l 

2 

3 

4 

5 

6 

7 

8 

9 

10 
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Table 26 

1976 CALlFLRNJA 

NGX E~lSSJO~S 

EMISSION COEFFICIENTS 
-- ------~ -----~ 

IN TONS PER MILLION DOLLARS Uf DEMANO 

RANKING IN ORDER OF DIRECT + INDIRECT + INDUCED EFFECTS 

DikECT +INDIRECT +INDUCED RANKSELIUR 

ll.l lklJCI( TRANSPORTATION 70o286J llllo9568 87.5596 l 
i.,<\l LU4L TRANSIT 4NO INTERCl TY ~!!SE~ '<9.5808 61.2995 68.l.l330 l. 
ld fCCU, FEED GRAINS, NEC 32.5000 46.3681 51. 7800 3 

15l. 5TATf A~D LOCAL GOVT ENTERPRISES 40.6574 43a7lu9 51.4317 4 
--~JJJ i.A IER AND SANITARY SE!l.v ICES 9. 5662 40. 42l 6 47.271_2____5 

37 fURE5TRY AND FISHERY PRODUCTS 25.8255 J0.5188 37.4068 6-------~lJ-L LRl~ . . -----22:90~2::-'9::-'."-'l,-'6::..:2::..:8c----c3,-'4;--:."-:4:-=2:-':2:~5:------=7:-----------------------------~ 

119 SAILRQAQS 231 5511 27 9 8144 34.2958 8 m 
82 LcHENT ANO CONCRETE PRODUCTS 15.5923 26o8ll.l9 33.5880 9 

7 t',l!»C. ■ LIVESTOCK 8.7209 22.0384 2B.u496 1u 
12 8 H l C TRI C COHP AN JES AND SYSTEMS 19. 5 2 96 22 • 8t.~4'°-9~~2=--7=-'.~6~3~1~6'-----'1'--'1'--------------------------------- 11 

16 5C.RGHUH GRAIN 14.1973 19.9903 25.l.U7 12 z, 

15 LAl5 11.8571 18 ■ 4288 23.7429 13 
l.l__fill.E _U.250ll 17.1769 22.8974 14 

4 CATTLE AND CALVES 2.5065 17.4566 22,6830 15 
_______ o ShEEi> 1 LAl11lS, ANU WOOL 1.4642 17.0554 22.349=2___,,_l-=.6_____________________ 

1 DAIRIES 5.0168 15.4642 21.,2uo 17 
2 t:l<LlLERS, CHICKENS AND EGGS 1.1902 15.2185 20. 7952 lll

12 oA liL EY 8. 79 70 14-~.""87673""5---='2-c-o~.-c--l6~8-=-o~--l=--9c-------------------------------

d APlAi<Y PRODUCTS __ .4145 14.1950 20,l32L 20 
52 111::AJ PROUUCTS O. l4.l8u3 19.7922 21I-' 

0 122 "ATEI< TRANSPORATATION 000927 13.4233 19.2724 a _____________________________ 
u, 3 lukKfYS AND OTHER POULTRY .247b 13.6265 19.1484 23 

47 ~le• t:.UNSTKUCT, PUBLIC UTILITY 6.7995 ll.7744 1B.9b84 24 
-----55 GRAlt, MILL PRODUCTS .0014 ll..-9758 la. 7J76 25 

!IJ _S!KlJCTURAL CLAY PRODUCTS 7.81349 11.7498 18.6171 26 
0 L.Ui1;JNG CAMPS + SAWMILLS ~0597 llo 1159 LBo 1605 27 

________9_ CLTTIJN 7.1976 12.9188 17.9402 28 ________________:_ 
10 .. hEAT 6.0438 11,8662 17.5976 29 
2~ ~~GAR BEETS ~---------- 7.7972 llo2864 1701895 30 

154 UL/!11\' INDUSTRIES O. lU.67o9 ___ lb.9952 ___ 3~1----
ll_i,Aj_RY PRODUCTS .0005 10,3667 lb.5062 32 

5 tiGGS .8333 ll.19~l6,250l 33 

12 --~LNt,TS bo8988 l0._~422 15.9730 34 
72 A1Jl<lCUL lURAL CHEMICALS 2.388t. 9.4='72=--o=---1"'5"'.c__9'--'2'--',C.'.4=-----=3°"5~-------------------- ---------

11 ___ 31 PLTAJOES -~2903 --~9~337 _15.7204____36 __ 
54 1.A/\NEO AND FROZEN FUOOS .0014 9.0846 15.529() H 

10 
14 i1A~ AND PASTURE 3. 13660 10.1587 15.4207 31l 
U6 BLASI FURNACES AND BASIC STEEL PROD _2.2863 a.auoo 15.3484 J9 

_ ..:4 f1<1Jll AND TREE NUTS, NEC 6.3630 _'!. 06'!1 15. 3160 4-'--U______________
9 

4d hU. CCNSTRUCT, HIGHWAYS O. 701778 14.3078 41 
25 vft,~TA8LES _______ _____ 3.8964 7.5588 14.2905 42 
7i~uu:.tRJAL CHEMICALS 2~5fiT ___7~9Tn·--r,;~sw-·-43--

l..:,!_Alk JRAI\SPORTATJON 4.4868 8.0925 13.9112 44 
es ,use STCNE ANU CLAY PRODUCTS l.lll49 6.8608 Ll. 74'H 45 

_______J'!_ P L~A~S-'--Il~C~S~H_A _TE_R-'--1A_L~S_A_N_D_S_Y__N_T_H--=E~T_I~C FI ___ _!!_~4_~~ ____!!_!~~~ __1_3_.~ J_H__ 46____________________~ 
6 

'>J MflAL STAMPlNliS 1.2952 6.4322 13.5884 47 
21 ALI\CND~~~~~~~~~~ 4.o435 7.9214 13.5440 465 ----- .;i;--c;RiEi-to1.sE AND NURSERY PRooucTs___ -T:-11n--t~6162 -- n.4691- 49 
l;'-J !1!:JAL CGNTAINERS • L902 6.J88o 13.4053 5U 

https://26o8ll.l9


Table 27 

--- -- - ·-----· - --- l 
1976 SAr,. DIEGC EMISSION COEFFICIENTS 

t\lJX EMISSIONS 1N TONS PERMJL--UON DULL.\R~ OF OEMANU 
- C 

RANKING 1N ORDER OF DIRECT t INDIRECT t INDUCED EFFECTS -c _,'~
";i L I_JDIRECT t!NOIRECT ---- ---HLJCR +INDUCED RANK 

Sl JRL~K TRANSPORTATION 169.2341 178.7503 18006798 l 
SU LULAL TRANSIT ANU JNTERCJTY_~vs~s ll~,J798 1~2.121~ 124.2131 2 
41 UkuGS 74.5355 76.2449 77.9243 3 
S7 E!,,_lLTRIC COMPANIES ANO SYSTEMS 37.647) 38.6454 _ 39.5906 4 
92- i,ATE:R JRANSPORATATION 32.3600 37.648B .39.0024 --5 -------

____.1.ti ___ fL!<Urn_LAf.l_O F !SHERY PRODUCTS _a_.~!_!J't ____23.9082 L5._I2E________ =6____ 
8~ RAlLRUAOS 15.3895 17,9532 19,8557 7 
'i1 All! TR4N~PORT4TION 14, 15d9 16.2012 17.8585 B 
55 ~lRuLTURAL CLAY PRODUCTS 9o2l57 11.4970 1304294 9 °' 

_______1_,L_j)J,_~HJ !NllUSTRIES -~------------- __Q.____ 10.2846 1109~2-___lQ___ ----" ll llAl<LEV 7,4974 Hi,1560 11,3598 11 ----
_lil_____ilAH__ANO LOCAL GOVT ENTERPRISES ___4,87L9_ 6.9979 __ 9,321J_u_____i2 ----------------------------------- z,

S~ "AlER ANU SAN!TARY SERVICES 1.4712 7,1263 9.2245 13 
.d ld;II UNSTRUCT r PUBLIC UTILITY ________ 5. 7950 7.3,Hl2 !lo dL71 14 

7 i,hEAT 5,1509 7,0802 B.4239 15 
9 HAV AND PASTURE___ 3.2949 7.1686 d.3835 16 

- J5 U.GG!NG CAMPS ~ S.\l,HILLS .050B 6.1699 7.6773 17 
---------~ Cl\llUES 4.2757 6.5303 7.582B 18 

% CEMENT AfJO CONCRETE PRODUCTS .0550 5.6627 7;4z~T9 
L4 PL[ATOES _____ _____ :hQ_?65 5.62H 7,34D5 20 
15 uREEHOUSE ANO NURSERY PRODUCTS 3.2149 4.7793 6.8668 21f-' 

0 2tJ CANNED AND FROLEN FOODS 00012 504420 60 7308 U 
(j\ 12 vEGETABLES ·J.3208 4.7391 6.7077 ---

__________ !U__<,,kA.:;_s_ _____~------ ---- 2.5622 _4.6267 6.4569 
58 tlLAH FURNACES AND BAS IC STEEL PROO l.9485 5,0.!34 6, 3l26 -
27 M!~L STONE ANU CLAY PRQQUCT~ 2,1212 4.6543 6.2870 
44 AGRllUL TUR AL CHEMICALS 2~ 0357_____ 5.106 l 60 1860 
43 INLJuSTRIAL CHEMICALS 2,1913 4.87..!0 6011

119---Fl:SfUFFICE -- --:1ii<iI----T.nia~----6~0l 
!O lll,NLITRUS FRUITS 2,2714 3.9552 5. 7166 30 
~2 Iii:~ LO,HTRUCT, HIGflliAVS O. 3.5622 - 5.4031 11 --
46 PLA~TICS MATERIALS AND SYNTHETIC Fl 1.0594 3od300 500363 3L 

115 hUSPITALS ,0503 Z.-6~~8 4.9920 33 

12 _______ _____li____Cl fkJ,;__s_ __ FKUI TS ___________________ l, 2487________ 3. 2l 71 4. ~81 _______34 
llfl l'ICIIPRuFlf ORGANilATIONS .UllO 1.9878 4,7047 '.:15 

11 ___ lJ __LJRll:D_8EANS_ -~-~~-- 06470 _____ 2.8044 4.7rJ46 36 
102 eAll~ING ANO FINANCIAL INTERMEDIARIE .1050 105298 406326 37 ______ 

rn ld STUN~+ CLAY MIN+ QUARRY .4728 2,ll298 4,5731 38 
45 GUM ANO >IOOO CliEHICALS ,7851 J.3446 4o55!7 39 

9 _________ !16 ClHEK 1-IEOICAL SERVICES o2!!_?Q ___ 200261 404344 _4~□---------
J.17 ELuLATIONAL SERv!CES ,0463 ~7+~i;-;-39i;r-- 4 

B -
lOb hLTELS ANO LUOGING PLACES .0136 Lo5730 402928 4l

---5;1 IRLi, AND STEEL FOUNDRIES .\NO FORGIN ------- .2297 _____2.6[82----,..zsu -i;T 
6~ MtlAL STAMPINGS 1.1038 2.72.32 4.1260 44 
19 t\E~ Lb,iSTRUCT, RESIDENT l.OJlu 2.3550 4.0135 45 

4 LAITLE AND CALVES 2.1362 3,5019 3.9599 46 
-----56 PUTTERY ANO RELATED PRODUCTS - , 1673 T.859T -----To87lT--- fl----------

SU PElRULEUM REFINING ANO RELATEO PROU 1.1205 J,2518 3,d495 48
--49- - PAfi-iE_A_NO_ALLIED PRDDULTS ----- - - -- ---~ll092 ---2.567lf ------3.--7359______ 49--

so RALIO ANU TELEVISION liRUAOCASTJNG a0423 lo6366 3.7181 50 
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Table 28 

1976 SuUTH ~0AST EMlSSJCN C~Eff!Cf~NTS 

~ux EMJSSIGN~ 1~ iONS PER MILLION DOLLARS Of DEMAND 

RANKING IN ORDER OF DIP~CT •INDIRECT• IN[UCED EFFECTS 

-----------e(~-
S[CTOi{ CIRECT HNDIRECT HNDUCED RANK 

109 TRUCK TRAllSPuRTATION 55.4617 63.3918 65.2785 l 
lOb LUCAL Tf:<_AHSIT ANO INTERCITY BUSES 39.1234 44.1261 46.0298 2 
116 cLcCTKIC CGMPANitS AND SYSTEMS 28.6667 3D.6022 31.6934 3 
21 fGRt:STkY ANO FISHERY PRODUCTS 24.4637 26.2541 27.9997 

-107---;;_iliROADS 21.9293 24.0271 25.768_1_ 
ll CO RN ____ 2~lc__•6:-_,:_97_,__,,_2_--'2=-c3::..:•c..:6::..:5:._:0::..:l,:_____,2c_4::..:•c.:8::..:le_:9::..,l,___ _::c6:._____________________________ 

140 STATE ANiJ LL.iCAL GOVT ENTi:RPRISES 15.9307 17. 7822 19.9529 8 01 

118 WATl:R Al~O SANlTAfi.Y SERVICES 6.9760 19.3692 21.2213 7 

llO rlATLR lRANSPORATATJON 10.9538 15.5264 17.0191 9 
70 CEMt:NT ANO CONCRETE PRODUCTS 8.7002 14.5446 16.1688 10 11 
l't OATS 11.2319 l3.19ll 14.3207 11 
11 llARli;Y 8.3331 10.5025 11.6746 12 
-,---1:jTsc. LIVESTllCK 8.2611 10.4212 ll.3355 13 

ZI 

2_; SUGAR oi:cTS 7.3860 9.0729 10.6623 14 
36 Nl:W CuNSTRUCT, PUBLIC UTILITY 6.4410 8.7625 10.5313 15 

9 CuTTON 6.8180 9.3092 10.4697 16 
lb WALNUT!> 6.5350 8.2642 9.7707 --=lc,=7------------------

29 Mi::TALS MINING 6.3112 7.8861 9.2662 18 
6'J i.;LASS 5.1223 7.3418 9.1653 19 
N llLASl FURNACl:S AND BASIC STEEL PROD 4.3087 7.4066 8.7717 20 
10 WHi:Al 5.7251 7.4725 8.7467 21

I-' 33 Clii:M • Ft:kT MINEkAL 'IIN 5.2794 6.7795 8.4445 220 
-..J --~l- DAIRIES 4.7523 6.9875 8.0405 23 

13 HAY AND ?ASTUiU: 3.6621 6.7263 7.9280 24 
17 ALMONOS 4.3986 6.0094 7.5228 25 
71 STRUCTURAL CLAY PRODUCTS 3.6302 5. 7253 7.5022 26 
24 PlJTATOES 4.0641 5.8441 7.4271 27 
73 Ml SC HOH: ANO CLAY PRODUCTS 2. 9644 5. 60~5"-7__7~•::.s2=-6=-7:..:5:___ __::2::.s8=-----------------------------
20 Vt:Gf:TAuLES 3.-6910 5.2153 7.0431 29 
2o GRt:EHOUSt AND NURSERY PRODUCTS 3.5733 5.0047 6.8976 30 

-T5G"r.:ASS SE.:CD 2. 7468 5.3879 6.6660 31 
141 DUMMY IND USTRI ES o. 4. 8842 6 .2654 32 

43 CANNEU AND fkOZ£i'I F!10DS .0009 4.6736 6.0622 33 

12 
_____!_l!____Al R HAN5POR TATION 2.4571 4.3587 5.94?_5__~~ 

18 NONCITIWS fRUITS 2.5268 4.1587 5.8257 35 
3/ M:W C.JNSTRUCT 1 HIGHWAYS o. 3.9475 5. 7960 36 

11 
Z2 Mt.LGNS 2.3601 3.8414 5.6694 37 
51 LOGi.;JNi.; CAMPS+ SAWMILLS .1478 3.9780 5.1929 38 

w 62 PLASTICS MATERIALS AND SYNTHETIC FI 1.6566 3.7371 4.9289 39 
138 PuST Off1CI: .3565 2.44211 4.9097 40 

9 ·---- 19 ITT1.DS HU ITS 1. 3lff9 3. 2010 4. 8589 4"1__________________ 

77 METAL WNTAlNt:RS .4992 3.3919 4.6303 42 
B - 34 Nt: W C i..lNSTRUC T, Rf: S IOEN f 1.1459 ~3·.•o'-2=5~9c---4-.--.7=9=1~1c---~4-~3---------------------------

3l STUNI: • CLAY MIN f- QUARRY .6501 3.0337 4.6587 44 
31 NATURAL (,AS+ N.G. LIQUIDS 2.3443 3.4588 4.6224 45 

136 cOUCATIU~AL ScRVlCES ____ .7791 2.2122 4.4464 46 
-- !Lt PlPtUNic TRANSPORT AT ION ---- .1469 2.9278 4.4241 4-7~-----------------

134 HOSPITAL~ _______ ____ .2207 2.2669 4.4160 48 
-21-- -1.lRTill--ll[AN S -:1 l 91 2. 6540 4.3981 49 _______ 
135 uTHt:R 1'11:UlCAL SERVICES .8074 2.1457 4.3044 50 

----·---- -- -· - - --- --·- -- - ----- ------ -- - .... --------·------------
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Table 29 

--------- ----- l 
1976 SA~ JuAGUIN EMISSION ~OEFFICJENTS 

NUX EMJSSICNS IN TONS PER MILLION DOLLARS OF DEMANU 

RANKING IN ORDER Of DIRECT t IND{l{ECT t- INUUCED EFFECTS 
-(: -~-I 

--------- --·----------
SELTUR DIRECT t-lNUJRECT t!NDUCEU RANK ~ ' 

115 A!k TRANSPORTATION 272.6840 279.2609 281.9075 ______ l _____________ 

L't't ~IATE AND LUCAL GUVI _ENli_RPRISES 1~9.9289 142.7276 146.6327 2 
H, Sll<i.Jl.TURAL CLAY PRODUCTS 122.6S98 126.2433 129.4054 3 
J4 METALS MINING 10502676 109.6552 112.1113 4

iL,;i- ~AIER 4NU SANIURY SERVICES 2,tl293 97.6873 100.9942____ 5 
113 TRI.JC~ TRANSPORTATION 78,6018 ti9,0813 92,4774 6 

-- 112 LCLAL TRANSIT ANO INTERCITY BUSES 5504467 tl8,7581 92.2128 7 
lu f(,LU 1 FEED GRAINS, NEC 19,7640 24,9194 26,6792 8 
J2 fCt<E:STRY AND FISHERY PROUUCTS 15.7051 1B,0286 21,0773 9 o, 

____l_i__j,LRN _____ ____ 13.9291 18.2164' 20.3742 10 
111 RAIL/WADS 13.5765 17,0186 20,2559- 11-----------------------------" 

J5 CHLOE PETROLEUM 15,4412 l6otl744 19.5404_,__----=12~·__________________
751 SLLAil 4,5797 14,634'8 17,1654 13 ----------"' 

J. 14 WAick fBANSPORATATlDN 2,3647 n. ~;!IH _~5. 7265 14 

15__ 1..EM!;NT_AND CONCRETE PRODUCTS ________ 4',_4517___ 11.5303__ 14,695~--~ 

______ l2U ____lltQRIC COMPANIES ANO SYSTEMS 5.tl075 11,4920 l3,637,,_2__~lcc8 _________________ 

16 SLRGHUM GRAIN 8.6337 12,9067 15,1105 15 

1l PETkCLEUM REFINING ANO RELATEU PROO 4,1352 12,2939 14,2071 17 

ll Hilt 6,8418 10,8475 13,3404 19 
!5 CAI~ 7,2106 11,07~2 13.1075 20 

139 LTHR MEDICAL SERVICES 7,0916 8,8314 12.6897 21f-' 
0 _______ J __MJ~Ci llV[STOCi< _______ 5,3034 10,3674 12,63_9~--'-4__

7
2=-2______ 

0) 12 IIARLEV 5,3497 9,7673 11.9819 23 

17tl1<tu-fnA TE s. 5so1 a.6226 10.2410--29 -----

tj AuR!CULTURAL CHEMICALS - - 3al3tl7 7.5478 9,8563 31 ----------

_l't-2._____!'__!;_~!__gf_f_l_(;_l;____________ 3, 1314 6, 5436 11.l742 __,,2._,4'---------------------------------
1 LAlRlES 3;0509 8.1882 10,7292 25 

27 SLGAR IIEETS 4.7416 7,7363 10,6042 26 
145 01.Jl'.M\' INDUSTRIES 0, s;-0658--ll.l;lSl't-----V 

10 ~hEAT ______________ 3,6754 7,8312 l0.3737 28 

9 CLITLN 4,:H70 11,3329 10.1407 30 

140 ~UULATIONAL SERVICES 2,9223 5,5479 9,6652 32 
41 t.Ei. LON STRUCT, PUBLIC UTILITY 4.1349 6,8895 9.6461 33 

12 125 UAl'i~!NG ANO flNANCIAL INTERMEOIARIE 3,0145 4,9448 9,5879 34 
i:9------;-Au,CTs 4,1953 6.B713 9.5354--35 

4 LAlTLE AND CALVES _____ l.5242 7.4552 9,3180 36
11 2U PUA TOES 2,6090 ____ 6;0899 - 9, 2241 37----
w 121 GAS LCMPANIES ANO S\'STEMS 00468 7,2886 9.1834 38 

~3 fRulT AND TREE NUTS, NEC 3.8699 6,4832 901518 39 
47 IJA!R\' PRODUCTS o 2302 60 1204 8, d375 40 

9 4<; GkAll'i Hill PRODUCTS .3989 6.6839 8,8265" 4~1~---------------
1>4 !NUUSTRIAL CHEMICALS l,6694 6,2889 B,7187 42 
14-- liA~ ANO PASTURE 2, 35Ul 604941 8, 6111·9-----,.-J8 - -

6 $I-EEP1-LAMdS, ANO WOOL ,8904 6,8tl7l B,6697 44 
79 IILA~T FURNACES ANO BASIC STEEL PROD 1,3903 6,2905 8,5778 45 

_____ .i!4 _ ~E_GETAilLES _________________________ 2.3695 _ 5,35_5B 8,5316 46~----------------
6 

36 NAluRAL GAS + N,G, LIQUIDS ,4468 6, 1216 8.4827--4'1 
42 I\Ei. CCNSTRUCT, HIGHWAYS 0, 5.1925 8.4731 4il 

--,n--40 CAr.Nf:0 ANO FROZEN FOODS -,7557 ---5,9080-- 0.2B26 
46 ~f:AJ PKGOUCTS .0017 6,3744 8,lij56 50 
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Table 30 
-- ~ 

1976 SAN FkANLlSCO cMlSSION CO=FFICl[NTS 

rwx GMiss1c,~s -ii-I f..i,-.s PER-MTCC10N ooLLARs □i=-oEMANo 

RANKING IN CkDER OF 0IPFCT-+ INDIRECT + INCUCED EFFECTS 
1--(' --------- g (_;-,' 

StCTOk DIRECT +INDIRECT +INDUCED RANK 

104-LOCAL TkANSIT ANO INTERCITY BUSES 213.5780 222.8917 224.9815 l 
lJb -~TATE: Atill__J._UCAI., GOVT ENTEPPRISES 41.4944 42. 7174 45.20U 2 
114 wATEi< ANil SAl'IITA!i.Y SERVIC!:S ~0559 24.62~6.5006 3 
24 f0RtSTRY ANO FISHERY PR\JDUCTS 23.1538 23.9625 25.8743 

lIT-E[ILTRl(. CLii'IPANlt:S AND SYSTEMS 22.6790 23.4127 24.-5190 
11 CORN 20.5354 21.8446 23.2073 6 

137·- DUMMY l1iilUSTldl;S D. 16.9846 lll.5944---7-=--------------------------------

14 Sui<GtlUM GRAIN 12.7285 14.2864 15.6879 8 01 
103 RAILtWAOS 10.9271 13.6791 15.6815 9 

13 OATS 10.6305 11.9674 13.2889 10 --------------------------------" 
10 BARLEY 7.8869 9.3958 10.7685 11----
20 SUGAR Bt:cTS 6.9905 8.2280 10.0722 12 ll 

7 MISC. LlVf:STuCK 7.8187 8.B164 9.i725 13 

12 HAY Aim PASTURE 3.4661 5. 7942 7.2043 1B 

77 Mf:TAL STAMPlN<iS 6.4556 7.4352 9.2019 14 
15 wAUWTS 6-:T851 7.4033 9.1425 15 
32 NEW CONSTRuCT, PUBLIC UTILITY 6.0961 6.8513 8.7945 16 

~9-WHEAT 5.41B5 6.5852 8.0666 17 

16 ALMONDS 4.1631 5.2899 1.0378 19 
21 POTATOES 3.B465 5.1034 6.90B3 20 
111 VEGETAllLC:S 3.4933 4.5249 6.6243 21 

0 23 GRE[HOUS~ ANO NURSERY PRODUCTS 3.3B19 4.0676 6.1903 22 

'° 1 0AIRI~S 4.4978 5.0267 6.1631 23 
131 0TH 1:R MELJ I CAL SERVICES 2. 1030 3. 4659 5. 9318 24 

-- -lOt>WATE:R TKANSPuRATATION 1.4570 4.0020 5.6386 25 
107 AIR TKAl~SP0IHATJLN 2.1158 3.7091 5.4721 26 
17 NONCITRUS FRUITS 2.39l5 3.5304 5.4563 27 

117 dANl<.ING ANO FINANCIAL INTERME0IARIE .8939 2.378B 5.4411 28 
·s, GUM A1~D wO0O CHEMICALS 2.3B07 3.t009___5:T4U--29=-------

22 SAffLLJWER 2.2770 3.3105 4.9246 30 
fio--tlos/>ITAi..-;- .4267 2.3063 4.7449 31 
135 JTHtR FiDERAL GOVT ENTERPRISES l.4747 2.05B2 4.5258 32 

I-' 

66 CfM..:NT ANO CONCF.ETE PRODUCTS 1.2977 2.57B1 4.4980 33 
7l IRllN ANO STEtL FUUIIDRIF.S AND FORGIN .8907 2.7247 4.4784 34

12 
133 N0NP~UFIT ORGANIZATIONS .0939 1.6532 4.3777 35 

11 134 POST UFflU ~==-=---------- .92B6 1.4431 4.2819 36 
132 EDUCAlIU~AL StRVICES . .1596 1.6745 4.2547 3_7_____ 

56 AGRICULTURAL CHEMICALS 1.2776 2.6466 4.1924 3B 
10 

121 H0HLS ANO LODGING PLACES .1155 2.3383 4.1592 39 
111 RAOIU ANO TELcVISION BROADCASTING .3603 l.9f:84 4.1360 40 

9 ·-··-----r29-oGC'l0RS ANO DENTISTS .6539 l.3B1S- 4.1109 41 ________________________ 

70 l:ILAST FUkNAC<:S AND BASIC STE::L PROD .9657 2.5046 4.1C05 42 
-[9-----rn;:!ED llt:ANS .6806-- 2.0938 4.0907 43 
ll!l lNSURANCi: .0002 t.6660 4.0585 44 
108 PIPHINE: TRANSPORTATION .1390 2.0934 3.7929~ 
120 RcAL ~ST~TE ==--- l.6460 2.6552 J.7549 46

6 -----· 30 NEW cur-.srnucT, RESIDENT 1.0846 1. 703~5--=3-.~6=5=0=0--4-i-7~-------------------
59 DkUGS _________ .520t l.6983 3.62t2 48 

127-MtitlITTl- Pl CfURt:-S ----·--:o 102 1. 7902 3 .6253--49~---5 -

cj GLASS .5924 J.6178 3.6127 50 

-- -·----- -- ---- ---------



(d) Hydrocarbons 

The hydrocarbon emission coefficients for the statewide economy and 

for the economies of the four air basins are shown in Table 31. Although 

the transportation sectors are not as prominent as they are in the case of 

nitrogen oxide emissions, they are nevertheless important among the sectors 

with the highest emission rates of hydrocarbons. Local Transit & Intercity 

Buses appear in the lists of all five economies, placing first in the San 

Diego and South Coast basins. Pipeline Transportation and Truck Transport­

ation also appear among the principal sectors statewide and in the San Joaquin 

and San Francisco basins. Air Transportation, which ranks first in the San 

Joaquin basin, is also one of the principal sectors in the San Diego basin. 

Prominent non-transportation sectors include Plastics Materials & 

Synthetics, Drugs, Crude Petroleum, and Agricultural Chemicals. Each of 

these sectors ranks among the top ten sectors statewide and among the ten 

principal sectors in three of the four basins. The Ship and Boat Building 

and Repair sector is another conspicuous sector. It is among the principal 

ten sectors statewide and in the South Coast and San Francisco basins and 

places eleventh and ninteenth, respectively, in the San Diego and San 

Joaquin basins. 

The Local Transit and Intercity Buses sector in the San Diego basin 

is the sector with the highest emissions coefficient. The rate of 688.7 

tons of hydrocarbons per million dollars of production for final demand 

exceeds slightly the next highest coefficient of 657.6 tons associated with 

the Air Transportation sector in the San Joaquin basin. With the exception 

of the top ranked sector, the sectors of the San Joaquin basin have higher 

coefficients than correspondingly ranked sectors in the other three basins. 
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Table 31 

Hydrocarbon Emission Coefficients Ranking- - 1976 

Direct Total 

Region I-0 
No. 

Sector Name 
Emission 
Coeff. 

6
(Tons/$10) 

Emission 
Coeff. 

6
(Tons/$10) 

Rank 

Calif. 124 Pipeline Transportation 224.3 239.5 1 

120 Local Transit & Intercity Bus. 82.7 100.l 2 

121 Truck Transportation 70.3 95.1 3 

74 Plastics Materials & Synthetics 64.5 91.1 4 

75 Drugs 69.6 91.0 5 

41 Crude Petroleum 56.9 72.3 6 

72 Agricultural Chemicals 36.6 62.6 7 

42 Nat. Gas & N.G. Liquids 20.6 51.6 8 

78 Petroleum Refining 4.8 47.5 9 

115 Ship & Boat Building & Repair 28.7 46.7 10 

San 90 Local Transit & Intercity Bus. 681.9 688.7 1 
Diego 

47 Drugs 120.2 125.2 2 

53 Glass 106.3 110.6 3 

46 Plastics Materials & Synth. 101.3 105.7 4 

111 Auto Repair 42.6 47.1 5 

44 _Agricultural Chemicals 38.9 42.4 6 

122 Dummy Industries o.o 34.3 7 

93 Air Transportation 25.9 31.3 8 

100 Wholesale Trade 15.7 21.2 9 

107 Personal & Repair Services 15.1 21. 0 10 
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Table 31 (contd.) 

Region I-0 
No. 

Sector Name 

Direct 
Emission 
Coeff. 

6
(Tons/$10) 

Total 
Emission 
Coeff. 

6
(Tons/$10) 

Rank 

South 
Coast 108 Local Transit & Intercity Bus. 553.3 558.9 1 

31 Natural Gas & N. G. Liquids 196. 3 200.6 2 

62 Plastic Materials & Synth. 66.0 70 .8 3 

141 Dummy Industries o.o 28.4 4 

103 Ship & Boat Building & Repair 17.6 22.1 5 

107 Railroads 9.7 16.1 6 

60 Agricultural Chemicals 11.5 16.1 7 

126 Personal & Repair Services 9.4 14.0 8 

30 Crude Petroleum 9.6 13.2 9 

119 Wholesale Trade 7.6 11.7 10 

San 
Joaqu.ir. 115 Air Transportation 646.6 657.6 1 

68 Drugs 361.5 368.9 2 

66 Gum & Wood Chemicals 184.3 195.2 3 

116 Pipeline Transportation 149.9 156.4 4 

112 ·Local Transit & Intercity Bus. 118.2 129.1 5 

113 Truck Transportation 100. 5 118.6 6 

67 Plastics Materials & Synth. 90.8 100. 5 7 

35 Crude Petroleum 48.3 53.7 8 

65 Agricultural Chemicals 22.3 33.5 9 

71 Petroleum Refinino 8.6 33.1 10 
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Table 31 (contd.) 

Region I-0 
No. 

Sector Name 

Direct 
Emission 
Coeff. 

6
(Tons/$10) 

Total 
Emission 
Coeff. 

6
(Tons/$10) 

Rank 

San 
Franc. 

59 

99 

27 

104 

105 

28 

70 

108 

115 

122 

Drugs 

Ship & Boat Building & Repair 

Crude Petroleum 

Local Transit & Intercity Bus. 

Truck Transportation 

Natural Gas & N.G. Liquids 

Blast Furnaces & Basic Steel 

Pipeline Transportation 

Wholesale Trade 

Personal & Repair Services 

243.4 

80.8 

73.6 

44.5 

37.9 

26.7 

13.4 

14.9 

11.1 

10.3 

257.0 

87.8 

77. 3 

49.6 

47.5 

29.6 

19.8 

19.0 

15.8 

15.2 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
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The fifty principal sectors, ranked by the total emission coefficients, 

in each of the five economies are shown as follows: 

California Table 32 
San Diego Table 33 
South Coast Table 34 
San Joaquin Table 35 
San Francisco••• Table 36 
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Table 32 

---·------- ---- -

1976 CALlfORNIA EMISSION COEFFICIENTS 

HC c/HSS!ONS IN TONS PER MILLfON llULLARS Of llEMAND 

RANKING IN ORDEK OF DIRECT t INDIRECT t INDUCED EFFECTS 

SECTUR 
- ---·--·------

DIRECT •INDIRECT tINDuCED RANK 

12~--1•1i•ELINE TRANSPORTATION 
llO iLLAL TMANSIT AND lNTERCITV BUSES 

-L.24~-198 
82.69Z9 

l30. ll9l 
88 ■ 6732 

2390 549-3 
100.0860 

l 
2 

9 

12J. JRUCI< TRANSPORTAfJON 70.3271 83.9483 95.U94 3 
__ I!f__ ~1,_li.ilCS MATERIALS 4NO SVNTHET IC fl ~'!__._~~82 8-=-0-=-•~2~40,c____c_9__9~1-=-•=-14_,_4_,_0=--------4-'---------------------____:_-----------------
75 uKUGS 69.6324 79.7324 91.0352 5 

---~"~t_Cfil,1:i~_pETROLEUM 5608639 6203835 72o28l3 6 6 
1L A.;kllULTUR4L CHEMICALS 36.5711 51.6778 62.6123 7 
4t bAlURAL GAS• N.G~ Ll~UlDS 20.6037 42.0988 51.6461 a m 
78 PETROLEUM REFINING ANO RELATED PROD 4.8499 38.8438 47.5410 9 

_________...l.l.S~hll'...---Af'ill OOAT BUILDING AND REPAIRIN 28.6793 34.4289 46.6705 10 " 
73 GuH AND WOOD CHEMICALS 19.4607 34.D609 44. 8190 11 

--~___R!.1.1BER ANO PLASTICS PRODUCTS 2._9730 25. 7996 37. 1834 12 u 
18 fCuU, FEED GRAINS, NEC 7.5000 20.9656 30.1383 13 

l;:3 AlR IRANfil'ORl_ATHlN 12.0934 19.9413 29.8035 14 
77 Pil!NiS ANO ALLIED PRODUCTS 1.2750 18. 3206 28.8968 15 

119 RAILROACS 9.6807 15.9400 26.9253 16 
154 LluRH~ INDUSTRIES O. 16. 1981 26. 9069 17 

62 JE~TILE PRODUCTS .2162 14.4025 26.6691 18 
71 It;1:.t.,STRIAL CHEMICALS .1266 15.6210 26.1960 19 

1311 PEt<;)ONAl. ANO REPf;IB.__~ERVICES __ 9 ■ 6464 13. 7122 25. 8414 20 
131 MhCLfSALE TRADE 11.3261 14.5633 25.5672 21

I-' -~'~ER TRANSPORATATION 1.2046 15.5J44 25.4480 22I-' 
(Jl 128 cLtCfRIC COMPANIES ANO SVSTEMS 1.0197 17.1026 25.1817 23 

_____7~ANING AND TOILET PREPARATIONS .9503 13.2385 24.4212 24 
12~ GAS LOMPANIES ANO SVSTEHS 00102 14.5856 22.8811 25 
l4l ALTCHOBILE REPAIR-~--- ____7,1618 12.1567 22 ■ 6652 2b 

7 ,use. LIVESTOCK 2.5581 ll.6582 21.8467 27 
15 CATS 2.3571 12 ■ 8139 21.82J7 28 

lLI MLlUR VEHICLES 1.Btl59 906472 2103709 2,---------------------
__________ 15,;; _ _il_!TE AND LOCAL GOI/T ENTERPRISES 3.7001 8 ■ 2484 21.3345 30 

48 l>h CCNSTRUCT, HIGHHAVS .0510 9.0839 21. 16~31 
~~JHER TANNING ANQ P~ODUCTS .1605 8.6704 20.9450 32 
82 CEMENT ANO CONCRETE PRODUCTS-- .1440 9.2179 20.7045 33 

__________ __1.1.!!_~!;_UU'..t.__SPORTING GOODS, ETC. .2234 8. 7906 20._6195_--'J,._·4.!_._________________c._
12 

30 hCP:, O. 9 • 6363 20. 5668 35 
9 CClll.iN .0095 lloil553 20oJ662 36

11 8 AP!UY PRODUCTS .9845 10.0342 20.0970 3cc7=----------------------

w tu PA~tR • PAPERBOARD PRODUCTS .0900 8.2599 20.0571 38 
u5 MISC STONE ANO CLAY PRODUCTS .0348 a.2942 19.9692 39 
511 lCNfECTIONARY PRODUCTS 2.6399 10.4151 19.9417 40 
54' CAMEO ANO fRDZEN FOODS .0280 8 .. 8707--n. 7933 41 

iu7 HLLSEHOLD APPLIANCES ---~•6509 7.6464 19.7154 42
--6bhU.SEHOLD FURNITURE .2472 7.1316 19.6099 ........;4~3:.........______________________ 

~ SHEEP, LAMIIS, AND WOOL 1.0125 10.6123 19.5848 44 
55 GRAIN HILL PRODUCTS .0277 9.7981 19.5638 45 
13 CCRN ■ 0335 10.5295 l9o4443 46 
52 - i'!EAr PRODUCTS .0105___ 9.8813 19.3928 -~4~7~-~-------------

5 __________ &ii --~_14ARi NONFERROUS METAL PRODUCT~-- ___ -..!.()U_5_____ 8. 0778 19. 3408__!8:;......____ 
116 LThER TRANSPORTATION EQUIPMENT ■ 1479 702636 1902248 49 

16 SCRuHUM ~RAIN 00229 10 ■ 2050 19.1412 5~ 
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Table 33 

l~7o SAh UIEGD EMISSION COEFFICIENTS 
·-· -- -------- ·---·-- --- ---- --· 

H~ E~!SSIGNS IN TONS PER MILLION UULLARS OF DEMAND 

RANKING IN ORDER OF DIRECT + INDIRECT + INDUCED EFFECTS 
-~ 

-s' 
SECTUR DIRECT +INDIRECT +INOUCEO RANK 

SO LLLAL TRANSIT AND INTERCITY BUSES 681.9061 6d4.8419 688.6586 l 
47 PKLi.iS ______ _ ___ 120. 1897 122.0960 125. 1605 2 

j53 GLASS 10602622 10702686 11006085 
'tfL__ PLA::.Hc_s_/1!;TERlALS AND SYNT!i!;TIC _f! l_Q!.,!840 lu3.509l 105.7103 

lU AUTCHOBILE REPAII< ----42.5809 44.2156 47.0767 
_!t~___A(,!il!.!i!.JURAL CHEMICALS _____J!!._9339 40.42;14 42.3939 6 
U2 CU.l'MV INDUSfRIES u. 12.0914 34.3029 7 
'iJ AIK JR.\NSPUBBII0N 25. tl7l8 2a. 2564 31. 2ci06 ll 

l0U ~HLLESALE TRADE 15.7154 17.3999 2lo2Ll65 9 m 
____ lYL_fli<_SJ;;tfALAND REPAIR SERVICES _________1_2.06J6 17.0974 21.0017 lu ------------------------------------" 

85 SHIP AND tiOAT BUILDING i\ND REPAIRIN 16.0062- 17.7647 20.7193 -jT 
38 HLLSEHDLD FURNITURE 12.1046 13.8941 16.5907 12 
ll9 RAIL k0AUS 5. 64 21 9. 2456 l2o 71=-7~2__=.cu=-----------------------------" 

·60 PK!M4RY NONFERROUS METAL PRODUCTS ~8•6171 11.0484 12.5986 14 
51 kuUoER ~ND PLASTICS PRODUCTS 3.9015 tl.3056 10.7905 15 

_____ {;5 LfH[R FAllRIC4TEU METAL PRODUCTS 600340 7ol9L5 9.6911 16 
'i2 11AlER TRANSPURATATIUN J.8330 5.8268 B.2969 l7 

_____ _2_u __;>l;_TH!,!LEUM REFINING AND RELATED PROO 6.3647 7.0744 8.1652 ____:lc.-8.______ 
49 PAINTS ANO ALLIED PRODUCTS 2.0u2l 5.4389 7.5707 19 ------------------------

lUL dAMING A.ND FINANCIAL lNTERMEDIA_B!I;; _____.OQ50 l.5U6__ 7.1735 2u 
lh PGSJ OFFICE • 0iul 1.8284 7.0233 21I-' 

I-' ____H_Q___JU.!iLf'RUFESSlUNAL SERI/ICES .u00l 2.0175 6.6158 2=2__________ 
(j\ 12 MAO:.HlNE SHOP PRODUCTS 1.8805 3o2U83 6.5985 23 

____ U!i_hi.&JiQf____il____Q__B_MillAT!ONS .ouu2 1.5297 6.4874 24 _______ 
31 CLNfELT IONARV PRODUCTS i°:4644 4. 5609 6.464-5 25 

il!!_ tCi,,TCRS ANQ Qf_i'HlSTS ou083 l.1763 60106B 26 
L16 C JhEI< MEDI UL. SERI/ICES .004_7__T;6864 6ollB12 27 
106 HLltLS ANU LODGING PLACES .0000 2.8936 600320 28 

91 li<l,l-K TRANSPORTATION - .2931 2.5089 6.029!l ----=2:..:9:._____ 
l!J.l liETA!L TRADE l.4209 2o 0082 600237 3ll 
lU.:1-IN5URANCE- 00000 201812 6~0163-- 31 ---
Ul__bJIJ1,,_A_lJONAL SERVICES .0012 1.3221 5.9871 32 
!15 hu::.l'HALS .u002 1.6883 5.9716 ------r1 

12 - ---- l\iil_l'.ISl-1:LLANEOUS BUSINESS SERVICES__ -- .uoo2 l.ll50l__~~_Q_l2 __.i't_ _______ 
7J CLMt'uTERS ANO OFFICE EQUIPMENT 00037 2.2409 5.7910 J5 
39 CfFIO:.E FURNITLIRE AND FIXTURES 1.68~0 3.0u67 5.7429 36

II 13 ORH:U BEANS ------- 1.2010 i~2ifo---5~-74g--3-,---------

IO 9b fiAkl~ ANO TELEVISION tiR0ADCASTLNG .0006 1.8404 5.6388 ltl 
121 ~TATE ANO LOCAL GOVT ENTERPRISES .1695 101944 505741 39 

~4 All<CRAFT ------~- .li07 2.0744 5.5540 409 
-- - -79 RAUIO ANO TV ~ECEIVING SETS .uo32 2.0:nu ----;-;-5-;}r:,-~z;r--

94 IRAN:.PURTATION SERVICES .6119 1.46B 5.4702 4.!
8 ----

&U LL/o!MUNICATION EQUIPME1H .0007 - - lo 2807 ___ 5. 3761 43 -----
.:!1 ___ 1\Ew .:GNSTRUCJ, PUBLIC UTILITY l.5uU5 2.5990 5c371H 44 
4U CLEANING AND TOILET PREPARATIONS 1.4923 3,i492 5.3474 45 
~5 CRUNANCE t GUIDED MISSILES .J700 1.0941 5.270u 46 

6 - ~· 81 EUC TRCt\lC COMPONENTS ----;n7o - -----i~-li487-------s;;zsar -·-47-----

5 _ _ __ bb __ ENlilNES_, TURBINES AND GENERATORS ______ .691tO_ .!!5_~~_3:__?!_ltl9B___ 4U 
14 l'UAJOES lol2U9 2.04.B 5.1772 --,,, --
gg ~AitR ANU SANITARY SERVICES 00216 l.3474 5.1763 5LI 
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Table 34 

1976 SUUTH cu~~T ~MJSSI0N COEFFICIENTS 

HC cHISSIIJNS IN TONS PER MILLION DOLLARS OF DEMAND -------------- -

RANl<.lNG IN OR0l:R 'lF DIPtCT + INDIRECT + Hl.CUCE0 EFFECTS 

L,, !:i {1~-
---Sl::CTUR Dl!lECT +INDIRECT +mDUCED RA"IK 

1--r'-

-----1D11--L-□ CAL TRANSIT ANO INTERCITY BUSES 553.3239--555.8807 558.9408 l -• 
.Jl NATURAL uAS + N.G. LIQUIDS 196.3430 198.t:844 200.5549 2 
62 PLASTICS MATcRlALS AND SYNTHETIC Fl 65.9638 68.8561 70.7718 3 

141 llUMHY INLiUSrnIE!> 0. 26.1431 28.3634 4 
lOJSHIP ANu 8UAT IIUlLDING AND REPAlRIN 17.5822 19.3029 22.0784 ---=-5-----------------------------

107 RAILRuAiJS 9.6583 13.3459 16.1443 6 
bDAGlUC UL TURAL C Hl::l-11 CALS 11. 5101 14. 192 3 16. 1132 -----'7~---------------------------

126 PERSONAi.. AIW Rt:PAIR SERVICES 9.4155 10.8034 14.0255 8 °' 
JO CRUDE: f'd R0L cUM 9. 5525 10. 7144 13. l 719 9 

____ 119 __.l'IHULt;;SAi..t;; TRADE 7.6403 8.6986 ll.7C02 10 " 
111 AIR Ti<.ANSP0RTATI0N 5.6939 7.5937 10.1477 11 
112 PIPLLIN.:c TKAN!>P0kTATION 6.2055 7.3150 9.7202 12 u

-----lJO AUTLMuUlLI:: Rl::PAIR 4.9661 6.4916 9.0999 13 
Qf _RUIIBl::B _J.1-jD PLASTICS PRODlJ(:JS _ __._ .535~ _ 6.2Jl8 8.5765 14 
14 OATS 4.4279 6.5486 8.3629 15 

___6~6~PETR0Ll::UM REFINING AND llELATED PROO 4.1418 6.9589 8.2857 16 
65 PAlhTS A~D ALLIED PRODUCTS 1.9954 5.9552 7.9467 17 
63 DRUGS 2.9115 4.7249 7.4600 18 

110 wATl::k TRANSPORATATION l.6537 4.9344 7.3338 19 
7 MISC. LIV~ST0CK 4.8055 5.5608 7.0305 20 

21 DRil::D 111::ANS f. 7277 3.2065 6.0101 21I-' 
I-' 64 CLEANIN<. AND TOILET PREPARATIONS 1.3027 3.W52 5.9595 _2=c2=-----------------------------
-...] 36 NEW CuNSTfWCT, PUBLIC UTILITY 1.6696 2.9671 5.8104 23 

50 HXllLi: PRODUCTS .0226 3.1529 5.7692 24 
----109-TRUCK TRAI-ISPLRTATION l.2-:c-0~4c--6::=-------';2:-".--';6'::9c::2--=5------,5:-'.~7c-'2C""C5~4'------c::2-=5---------------------

llb ELECTRIC COMPANIES AND SYSTEMS .8971 3.8478 5.6019 26 
24 PliTAT.:.~- 1.6159 2.9l64 5.5110 21 
ol <.UM AND WllUD CHEMICALS .6564 3.3214 5.3511 28 

121 tlANKINb AIW flNAt.CIAL INTEPME0IARIE .0171 1.0464 5.3242 29 
15 GRASS SE.:D ---~~· 1.6291 3.0878 5.1424 30 

140 STATE AND LOCAL GOVT ENTEl'.PRISES .5814 l.6529 5.1423 31 
106 Jl::Wt:LRY, SPURT!Nb_GOODS, ETC. .1618 2.3806 5.1291 32 

38 NEw CUNSTRUCT, ALL OTHER .8742 2.0320 5.0888 33 
59 IN0USTklAL LHEMICALS .0558 2.9034 5.0104 34

12 
95 1-fuUSt:HOLD APPLIANCES .4405 2. 2041 4. 9546 35 
34 NEW cur.STRUCT, RESIDENT .922', 2.0774 4.9149 36 

11 
--1~11.SURAiolCt;; .0002 1.5973 4. 8939 37 

105 LL0CKS A.'lO SLIENTIFIC EQUIPMENT .1471 1.7970 4.8351 38 
10 

134 HOSPITALS' .0051 1. 3577 4. 8124 39 
91 CuMPUTl::RS ANO OFFICE EQUIPMENT .0009 l.8311 4.8063 40 

9 COTTON .0179 2.9185 4.7839 41 
102 ~IKCRAFT___ _____ .0887 l.6973 4.7557 42 

8 ----137 - NUNPf.UF IT UR<.At-i I ZAT IONS • 0066 • 96'~56~-~,,,--.--.7~5"4~0--4~3~--------------------

BS JTHl:R M~lllCAL SERVICES .0161 1.2824 4. 7523 44 
138 Po.;t J"i'FICE .0347 • 7763 4. 7419 45 

99 1;Lt:CTR1..,r.l C CuHPCNENTS • 2389 1. 7086 4. 7128 46 
6 ---·----rnr WATdCANU SANITARY SERVICES .2470 1. 7187 4.695~,~----------------------

lL\I MISC PRUF-£SS11JNAL SERVICES ______ .0025 1.1877 4.6766 48 
---125--ti□ H:LS A:..OTffi:l<.ING PLACES .0009 2.C780 4.67~4.~9---------------

120 kl::TAIL TR.ADI: 1.1770 1.6001 4.6611 50 

5 
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Table 35 

1Y76 SAN JUAQUIN EMISSION COEFFICIENTS 

Hl EMlS~IONS IN TONS PER MILLILN DOLLARS OF UE~ANU 

t',: 
RAN<(ING 

51:l,TUR 

IN ORDER OF DIRECT t INUIKECT • INDUCED EFFECTS 

UIRE:Cf ·+1,-rnfRECT HNDUCED RAN,< 

,•7 
s -._,J--l 

i15 A!k IRANSPORTATIUN 646.6084 6.54.19ll 657.5797 · 1 ------- -----
-·- --------

td Uk~~~ J6L.5176 36~•4243 3~8.8650 2 
le GUii ANO i. □ DU CHEMICALS L84.21l97 192.4Q50 195.2U3o 3 

l16 
i1~ 

PIPELINE TRANSPORTATION 
LLCAL TRANs1 T .iNil 1ITTERc1rv-au-sEs 

149.8522 
-11ti~ i963 

153.0438 156.4325 4 
·· 124-:6649--T29-:oaai _____ s 

JU
b1 
35 
65 
71 
1l 

TK1,,l..11. TRANSPORTATION_ _ JU0.5214 114.2153
PLA5 rTcS-MATEKJ ALSAt.il)SY tiTHET! n= i -- 90~ eiif9___9 7 ;725 s 
CK~Ut PETROLEUM 48.3242 50.2478 
Al.ii< !(,UL TUR AL CHEM I CAL S 22.3019 30. 5 707 
PETROLEUM REFINING AND RELATEO PROO 805674 30.6582 
HRULTU!\Al CLAY PRODUCTS . 22;:rn83 25. 6904 

118.504 6
100;5304--7 ----------

53.6613 8 
33. 5264 9 
33.1078 10 
29. 7389 -·i:i:---- --- -----

°' 
----------------------" 

J6 I\AlUKAL GAS • N.G. LIIJUIDS 
lu7. SHll'-ANO 80<\T llUILOING ANO 

9.7468 
REPAt°RIN- -19:-1586 

24. 1245 
-·Ll.6518-

27, 1474 
-25,0060 

12 
---13 ------- ------" 

L::l... ~_ATl:ii AND SAN_LTAl<V SERVICES 5 ■ 5557 16.6745 20.9085 14 
144 
145 
ll4 

STATE 
ULJMMY 
r,AJEK 

ANO LOCAL GOVT ENTERPRISES 
l1~DUSTRIES 
TRANSPORATATION . 

12.7857 
J. 
4.lt55 

15;75z5 
16.3695 
15.0374 -

20 ■ 752] 
18.3113 
18.1082 

15 
16 

-17______ 
. ltl_HUJ.___FEED GRAINS, NEC _ 1.1.0341 14.9461 17.1992 --=-1-=-ll___ 
li3 
1!1 

,.hlLESALE 
MA!L~OAOS 

TRADE 9.6797 
6.9889 

12.2547 
11.5193 

16.5584 
15 ■ 6640 

19 
2U 

I-' 
I-' 

lJU 
l.W 

l'ERSGNAL ANO REPAIR SERVICES B.7395 ll.OU65 15.J63l 21 
__EL£1.._TRIC._COMPMflES ANO SVSTE!:l_i___________ _.1_735 ___ !~d2~L__!4.94~-- 22 

00 o~ CLEANING ANO TOILET PREPARATIONS 409339 lLlo7891 1303356 23 
_ l:'t__ H,U!/_;iTRIAL 

75 U:MENT ANO 
CHEMICALS 
CONCRETE l'RUOUC TS -

_.1000 
- ----- .0719 . 

9.1000 
7. 8444 

12.2109 
ll ■ 8970 

24 
--25 

7~_ P,\lillJS Af'_iO A~1_IED l'ROUUCTS 
42 II[,. LONSTRUCT, IIIGH.,AYS 
72 MU~tlER ANO PLASTICS PRODUCTS

14L PLST OFFICE -- - ---

1.1722 
• 0546 

1.8829 
~7635 -

9.1949 
7. 5955 
tlo7051 
5.7397 

11.8375 26 
-11. 7957 --zi 

llo7l38 28 
11.6685 ___29-- ---

!US MC.TUM ~EHICLES ____ 
1~4-ALT[;;-()B!LE-REPAIR ----

6.24U3
4_;-7a43 --

9.3672 11.6448
t.;-au,2---H.;-,21)31 

3Ll
---31 

12 

l~ 
£3 

7 
- 51 

4Al> 
fkUlT 
MI~L. 
Sl.GAK 

ANO TREC NUTS, NEC 
LIVESTOLK ____ 

2.5250 
2.9215 
2.o 74v] 

------.0052-

B.4686 
6. 910( 
7.J463 

. 6.9752 

11.0733 32 
10.3268 33 
10.2552 34 
10.2152--35 ---------·-------- ------- -· --- - --- ------ -

11 52 
-.,-,, 

CLI\FECT lONARY 
tilA~~ 

t>RODUCTS 
- -

1. 3088 
2.3518 

60 8279 
----5-.6041 ____ 

9 ■ 9511 36 
9,8176____37· 

10 
13 

9 
CLfiN 
LLTTLN 

.u359 
00102 

6.6308 
7.0JUl 

9.3936 
903847 

38 
39 

61 PAPER t l'APEKtlUARO PRODUCTS
48- -cA~N°E □- ANO-FROZEN FOODS---~----

,3268 
- . -- - .-oo 14 --

5.9l35 9. 3639 40 
6. 3021 ·---9. 3423____41 --

8 
87 
le 

CuJLERV, HANO 
501\(jHUM GRAIN 

TOOLS ANO 
-

GENERAL 
. 

HAR 302072 
• 0246--

506518 9.3U92 
6. 4373--9. 2589 -

42 
-·-43________ 

U 
26 
Jij
.25 
Ju 
jj 

l!.A_t{_U:_Y 
PLTAJUES 
MIS~ STONE ANO CLAY PROOUlfS

-1:HEli-llE~Ns·· ·- -
SAfrLOWER 

-s"JLNE -♦ CLAV MIN + QUARRY --- -

.OU67 

.g?l5 

.0173 
;9il52 
.5101 
.b275 

6.2496 9.085>.l 44 
5.0652 9.0781 45 
5.1247 8.975d 46

-4~9I28 ---a;9z.,r-··--4r --------
5.5116 8.8t37 46 
5.047S- ___ ii;757l)---z;g 

14 h~~ AND PASTURE .OOb9 5.95.l4 8. 7535 5>.l 



Table 36 

1976 SAN FRANClSLO cMISSION COEFFICl~NTS 

HC tMISSILJN!> iN- TGNS PER MILLION OOLLIIRS OF OEM.AND 

i-c-
RANKING 1N LRDER OF DIRECT + !NOIRE~+ INCUCED FFFECTS 

SECTOR DIRECT +INOJPECT +INDUCED RANK----------------------------s(_;-

59 O~UGS 243.4499- 253.9283 257.0028 l 
99 SHIP A~D UGAI BUILDING AND REPAIRIN 80.8240 84.6148 87.8196 2 
27 CRUD( PcTKiJLEUM 

104 LOCAL TkANSIT AND INTERCITY BUSES 
73.6231 
44.5436 

74.4574 
46.2189 

77.2859 
49.5516 

3 
4 

-105 Tli.UCK TRANSPLRTATION 
28 NATURAL t.AS + N.1,. LIQUIDS 

--70 BLAST fUK,'~AC1:S AND BASIC STEEL PROD 
108 PIPELJNa: TRANSPORTATION 
115 WH □ LE:SAL;.; TRADE: 
122 Pl:RSONAL AND REPAIR SERVICES 

73 M[TAL CU'lTAJNERS 
6i.l CLEANJN~ Al'ID TOILET PREPAPATIONS 
42 SUGAR 
62 PETROLL:llli Rt:FJNING AND R!;l,_.ATED PROQ 

106 WATLR TkANSPURATATION 

37.8826 
26.6761 
13.4298 
li,.8849 
11.1225 
10. 2869 
5.0940 
3.3226 
3.4811 
7.5727 

.6137 
_ 

44.0361 
27. 7176 
17.3032 
16.2698 
12.3624 
11.6077 
9.8904 
9.9307 
9.4786 
'1.~012 
7.9113 

47.4583 
29.6017 
19.8482 
18.9801 
15.7796 
15.1 727 
12.5662 
12.5010 
11.6384 
10.6543 
10.5214 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

01 

" 
z, 

--~1~30 HOSPITALS 
103 RAILRUAOS 
107 AIR TRANSPORTATHJN 

.0004 
5.0615 
4.4362 

6.4404 
6.9992 
6.7446 

10.3294 
10.1925 
9.5562 

16 
17 
18 

71 IRON AND STEl:L fOUNDRlES AND FORGIN 3.3356 6.7098 9.5066 19 

I-' 
I-' 
\.0 

1,9 DOCTORS AN() QENTISTS 
L:17 DUMMY INDUSH.~ 

43 C(;NfEC TIUNAR Y PRuDUCTS 
77 MHAL STAMPINGS 
81 FARM MACHINERY 

.0173 
0. 
3. 322 8 
l. 7733 
2.2227 

5.0505 
6.1:490 
6. 7686 
5. 5825 
5.2088 

9.3937 
9.2161 
9.1403 
8. 3999 
8.1599 

20 
21 
22 
23 
24 

131 JTHH ME:DICAL SERVICES .0098 4.1168 8.0493 25 
75 ·FA81dCATED STRUCTURAL STEEL 
97 MOTOR V!:.HICLES 

.4529 
1.6%4 

4.8352 
4.5221 

7.5537 
7.0001 

26 
27 

32 NLW CONSTRUCT, PUBLIC UTILITY 
13 OATS 
33 NlW CONSTRUCT, HIGHWAYS 

-58PLASTILS MATERIALS AND SYNTHETJC'FJ 

1.4804 
3.0519 
.0660 

1.7l:62 

3.8534 
4.8089 
3.4997 
4 ■ 207l: 

6.9523 
6.9163 
6.8645 
6.6927 

28 
29 
30 
31 

66 CEMENT AND CONCRETE PRODUCTS .0082 3.5003 6.5611 32 
7 MISC. LIVcSTGCK 3.3121 4.9033 6.4280 33 

39
12 -----foo 

CANNl:D AND FROZEN FOODS 
JTHlk TRANSPt.kTATION EQUIPMENT 

.0013 

.0142 
3.9156 
3.1794 

6.2439 
6.2354 

34 
35 

101 CLOCKS Al~ 0 S<.I £NT IF JC 
11 
___1_3_4_ POST OFFICE 

EQUIPMENT • 3777 
.0212 

2 ■ 8244 
1.6083 

l:. l 761 
6.1354 

3 ~ 
37 

78 CUTLtil.Yo HANO TOOLS AND GEIJERAL HAR .7788 2.9686 6.1019 38 
10 

57 GUM AiiO wOOD CHtHICALS .0201 3.l:118 6.0761 39 

9 
3't 
76 

NEW CUNSTRUCT, ALL OTHER 
SCRLW MACHlNl PRC.DUCTS 

.4253 

.0169 
2.6423 
2.9788 

6.0742 
6.0692 

40 
41 

79 JTHlR fAdRICATED METAL PRODUCTS .0750 3.2288 6.0457 42 
55 INDUS TRIAL Ct1EMI CALS • 0008 3. 60 21 6. 0161--4-=3---------------------------
56 AGRICULTURAL CHEIHCALS .0188 3.5405 6.0057 44 
24 FORESTRY ANO FISHERY PRODUCTS. .0862 2.9241 5.9730 45 
62 

6 -----U2 
CONSTRUCT Iu:i + MATER JAL HANDLING 
HcCTRlC COMPANll:S AND SYSTEMS 

EQ • 0067 
.2523 

2 ■ 8708 
4. C800 

5.9162 
5.8444 

46 
47 

80 ENblllt:So TUiUllNE:. AND G!:NERATORS ■ 0206 2 ■ 8722 5.1946 48 
s-------136STATE AND LOCAL GOVT ENTERPRISES .35~0- 1.7429 ~.70l:2 ;,=g---------------

61 PAINTS Ar,,D ALLIED PRODUCTS .0539 3.2261 5.1057 50 

3 -------------



{e) Carbon Monoxide 

The carbon monoxide emission coefficients for the principal sectors 

in the California statewide economy and for each of the four air basins are 

shown in Table 37. As would be expected the Truck Transportation and the 

Local Transit & Intercity Buses sectors are found among the first five prin­

cipal sectors in the statewide economy and in the economies of each of the 

four basins (with, again, the notable exception of the Truck Transportation 

sector in San Francisco Basin). The Forestry & Fishery Products sector is also 

among the first five sectors in each case. 

The Corn sector is among the principal emitters of CO statewide and for 

each basin where corn is produced. (Corn production is absent in the San Diego 

Basin.> Gum & Wood Chemicals, which ranks first as an emitter of CO statewide, 

ranks among the top ten sectors in the San Diego, San Joaquin and San Francisco 

basins. The Blast Furnaces & Basic Steel sector, sixth statewide, is found 

among the principal sectors in both the San Diego and South Coast basins. 

The most significant sector in the rankings is the Local Transit & 

Intercity Buses sector in the South Coast basin. Its total CO emission co­

efficient of 962.6 is almost four and a half times the statewide average of 

215.7. The coefficient for this sector is slightly higher than that of the 

next largest figure, 928.0, of the San Joaquin Gum & Wood Chemicals sector. 

For each of the principal sectors #2-10, the San Joaquin sectors exhibit 

higher direct and total emission coefficients than the correspondingly ranked 

sectors statewide and in the other air basins. 

The fifty principal sectors, ranked by total CO emission coefficients, 

in each of the five economies are shown as follows: 

California Table 38 
San Diego Table 39 
South Coast••··· Table 40 
San Joaquin---·· Table 41 
San Francisco··· Table 42 
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Table 37 

Carbon Monoxide Emission Coefficients Ranking - 1976 

Direct Total 
Emission EmissionRegion I-0 RankSector Name Coeff. Coeff.No. 6 6
(Tons/$10) (Tons/$10) 

Calif. 71 Gum & Wood Chemicals 323.8 367.3 1 

121 Truck Transportation 269.6 326.1 2 

120 Local Transit & Intercity Bus. 186.4 215.7 3 

37 Forestry & Fishery Products 143.1 178.3 4 

18 Food, Feed Grains, nee. 70.0 116. 5 5 

86 Blast Furnaces & Basic Steel 41.4 86.4 6 

13 Corn 53.l 81.7 7 

63 Logging Camps & Sawmills 2.7 79.6 8 

7 Misc. Livestock 28.4 76.6 9 

6 Sheep, Lambs & Wool 15.7 69.5 10 

San 90 Local Transit & Intercity Bus. 822.6 831.6 1 
Diego 

91 Truck Transportation 414.2 441.7 2 

45 Gum & Wood Chemicals 252.4 263.4 3 

16 Forestry & Fishery Products 111.6 122.6 4 

122 Dummy Industries o.o 46.5 5 

93 ·Air Transportation 34.5 42.9 6 

58 Blast Furnaces & Basic Steel 32.3 42.2 7 

35 Logging Camps & Sawmills 2.1 34.1 8 

57 Misc. Stone & Clay Products 13.1 23.1 9 

28 Canned & Frozen Foods 0.0 20.8 10 

121 



Table 37 (Contd.) 

Direct --
EmissionRegion I-0 Sector Name Coeff.No. 6
(Tons/$10) 

Total 
Emission 
Coeff. 

6
(Tons/$10) 

Rank 

South 108 Local Transit & Intercity Bus. 950.1 
Coast 

109 Truck Transportation 215.9 

962.6 

252.2 

1 

2 

27 Forestry & Fishery Products 130.6 143.3 3 

74 Blast Furnaces & Basic Steel 69.7 90.3 4 

141 Dummy Industries 0.0 60.1 5 

12 Corn 48.4 56.8 6 

73 Misc. Stone & Clay Products 29.9 43.9 7 

111 Air Transportation 27.5 

7 Misc. Livestock 25.9 

38.6 

33.7 

8 

9 

16 Walnuts 23.6 32.3 10 

San 
Joaquin 66 Gum and Wood Chemicals 895.6 928.0 1 

113 Truck Transportation 555.2 628.5 2 

112 Local Transit & Intercity Bus. 443.2 465.5 3 

32 Forestry & Fishery Products 121. 5 140.0 4 

87 _Cutlery, Hand Tools 111. 7 124.1 5 

115 Air Transportation 98.3 118.2 6 

18 Food, Feed Grains, nee. 59.4 81.2 7 

13 Corn 45.1 65.0 8 

76 Structural Clay Products 41.4 62.5 9 

71 Petroleum Refining 38.6 57.8 10 
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Table 37 (contd.) 

.Region I-0 
No. 

Sector Name 

Direct 
Emission 
Coeff. 

6
(Tons/$10) 

Total 
Emission 
Coeff. 

6
(Tons/$10) 

Rank 

San 
Franc. 

104 

24 

47 

11 

14 

57 

71 

7 

15 

16 

Local Transit & Intercity Bus. 

Forestry & Fishery Products 

Logging Camps & Sawmills 

Corn 

Sorghum Grain 

Gum & Wood Chemicals 

Iron & Steel Foundries 

Misc. Livestock 

Walnuts 

Almonds 

200.9 

131.l 

54.0 

48.6 

37.9 

31.1 

27.8 

26.0 

23.7 

23.4 

204.3 

133.2 

60.8 

50.2 

39.5 

34.4 

30.5 

27.1 

25.4 

25.1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

123 



Table 38 

197b CALlfURNIA 

LU EMIS~lONS 

EHISSIUN COEFFICIENTS 
-----

IN TONS PER MILLION UOLLAHS OF DEMAND 

HAN,{ING IN ORDER Of DIRECT I- INDIRECT .. rnouCED EFFECTS 

SEo.fCR DIRECT +-INDIRECT <-INDUCED RAN,{ 

73 GU/I AND WOOD CHEMICALS 323.7572 ]50~-0590 367.3021 - l 
L<l. lRLU, IIBNSPOBJATION 269.63ll!1 ~()_!!Q H~~ 326.0526 2 
lLU LLLAL TRANSIT AND INTERCITY BUSES 186.447B 197.44l2 215.7348 3 
JL ...fl.iRl;..:i.UD'....MJ.!LfJSHERY PRODUCTS .. 14lo0934 159.6015 l7ilo 31.25 4 ----- 8 
18 fLL.J, FEEU GRAINS, NEC - 70~0UOO lUL.7723 ll.6.4H7 5-
llt! ll1.Ail_ FURNACES AND 8ASJC STEEL PROO 41. 3S64 68.64-41 86.4328 -c6c--_________________ 

- lJ CLki~ ---- - 53o0il94 -67-:-399C ____ 8J,6872 7 

lJ llblilNG CAMPS 1- SAWMILLS 2,7376 60,4239 79.5604 a 
7 MIS(.. LIi/ESTOCK 28. 3721. 6002415 760 5708 9 °' 
6___ .:iHfl'_.__LM:Hl.S .___AfllLJ'!.Qfil.___________ 15, 716 5 ___ 55, 09 73 _ 6 9. 4 7_77 ...,l._.,0,______ 

lb SUHuhUM GRAIN 41.3991 54.2619 68.5843 11 " 
_J,~_!dJLIRAtjSPURTATJON _42oJ_775 52.52l4 68.3289 1.2 ------------------------------------- ZI

& APIARY PRODUCTS 1.6,6321 52.1846 68,3126 13 
154 1,H,/:!M¥ JNDUSTR/ES 0, 42.4371 59.6004 14 

4 CAfTLE ANO CALVES 6,9829 43,8649 58,0623 15 
ul --11il,N AND j_TEEL fOUNORIES AND FURGIN 13,9220 38.6001 56.9777 16 

--~5- ~lS~ STlNE AND CLAY PRODUCTS lb.7545 3703014 5600132 17 
________!!L......li!;J~ONTAINERS ,0661 35.6993 54, 7599 10 

52 ~EAf PRODUCTS 0. 39.1.150 54. 3595 -19 
,: t,HJlJILERS, CHICKENS AND EGGS 't.li9l7 39.~4!Q 54.1.899 20 

f--' .54 CA/\1,ED ANu FROZEN FOODS .0429 35. 5787 --s-3;oa47 21. 
N 15 CAJS _______ 21.7857 36.2144 50.6499 22.,. 

64 MlLLwURK 1 PLYWOOD r OTHER ~000 PROO ,1172 31.4033- 50.51.76 23 
l LAlHIES ____~- _______ 5.9255 32.8632 48.7702 24 

2U~LNLTS- ----25~49b_____3)~-4231--48o 7190 25 ----

J _ TLf<r<.EY S ANO OTHER POUL TRY • 66 29 33. 707 l 48. 7073 l6 
S3 l<ETAL STAMPINGS .4650 29.0866 4805262 7.7 
t:5 i.uLuEN CUNTAJNERS o. 29.2032 48.3823 28 

· s5 i.;RArn-·i-1---TLLPR □ Ducrs --:a2r,----3~41097e:I221--- g-
Ll ALMCNOS ___________ 2504948 3208155 4800908 JO 
..:4 f.Hu1 i--tir,iorffEE Nurs. NEc 24;-5,.ss ---32~ 4785 --41~1u23 - -----31 
82 CEM~Nl ~NO CONCRETE PRODUCTS JoJ720 29.3730 47.7828 32 
~l fAllHICHED STRUCTURAL STEEL O. 28.3842 47.5864 33 

__ l!l2_SHT£ Af-lO __ LUGAL GOVT ENTERPRISES ___18.3079____ 25. 7534_ 46. 7269 __34 _12 
47 t.l~ ClNSTRUCT, PU!JLIC UTILITY 8.2970 25061!27 45.2249 35 

" ______<,5 GlhER FABRICATED METAL PRODUCTS .0553 25. 7759 45.1003 36 
45 H .. C-Ui'ISTKUCT, RESlUENT ----9.2519 24.9793 44.6832 """j7--

10 oil l'Al'ER • PAPER!lOARO PRODUCTS .4563 250 2454 44, 1530 38 
lij ~Elu~S 16.8367 25.5082 43.8001 39 
12 bAXLEY ____ lb.U3JU 29.1912 43.6023 40 

--L5-,E~ETAtlLES ---- 16.5181 - --24.9060 43. l9l7 4_1.____ 
I.lb CThEH TRANSPORTATION E~UIPMENT o. 23.9895 43.1.6.Jl 

,Lt, -Ok_l__EU -tlEAN~ ----- --i 5~4599 ------1,;~ j"904-~2;5743 
5 h4u> 2.J57! 27,7733 41.51.03 44 

92 SLkEw MACHINE PRODUCTS ----- O. 21.2214 40.9087 45 
53 ~AIRY PRODULTS ____ .0069 2306864 40,3696 46 
77--PAltdS ANO ALLIED PRODUCTS o. 23 •.rn91---40.2591l --n------
413 f\Ew (,ONSTRUCT, HJGH>IAYS O. 2.0.6642 4000327 4U

5 
76 -CCiANING ANO TOILET PREPARATIONS - - - .0100---- .U,0449 39.9677--49----
iu ~h~Al ll.0227 24.1450 39.7142 50 

3 ... 

https://41.51.03
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Table 39 

!976 SAN UlEGO EMISSION COEFFICIENTS 

CU 1:/o\lSSICNS JN f□NS PER NILLICN DOLLARS OF UEMANil 

RANKING JN ORDER Of DIRECT • INDIRECT • INDUCED EFFECTS
-{'.~ {;~ 

SECTOR DIRECT -♦ INillREGT. •INUUCEU tlANK 
--~ 

9U LCCAL TRANSIT AND INTERCITY BUSES 822.57SJ 826.8321 831.6056 l 
YI IKwL6 TRANSPORTATION 4141 1969 437.2667 441.6702 2 /--------------

.J.fl.__.f_i;HESTR Y ANO f I SHERY PRODUCTS !.H..-.26J!Q 118.3635 122. 5742 4 ____ 
45 GuR ANO ~ODD CHEMICALS 252.4292 2D0o6295 26303845 3 

1a CUMMY INilUSTRIES O. 43. 7219 46o4B78 5 
____ 'l.L__Aj.Ji_lllAtiil:'Ji.BJATION 34.541~ ___,t9.U98 42.9222 6 

511 llLAST fURi.ACES ANO BASIC STEEL PROO 32.L762 39.2649-~4=2=.~2=29"'=9---=7----------------'-------------

35 LU,(,lNG CAMPS • SAWMILLS 2,1344 Jll,6396 34.0797 8 °' 
57 NlSC STONE AND CLAY PRODUCTS 13.0633 19.3336 23.0597 9 

-------------" ______l!! CAt..NEU ANO F-ROZEN FOODS .._.0334_ 17.8100 20.7515 1--.ll____. 
59 UH.N ANO STEEL FOUNDRIES ANO FORGlN 10.8548 17.0811 20o351J 11 
I~ vEGETABLES ____ 12.8789 15.2358 19.7287 12 ------------------------------ZI 
U IJRll:.u BEANS l2.0538--l4.54ti4 18.8832 13 
8 eARLEY 12.501~ l6.U~l8 &8.7794 14 

54 CEMENT ANO CONCRETE PRODUCTS 2.6291 14.7438 18.7289 15 
6 AP!ARY PRODUCTS 12.9678 16.5600 18.2562 16 

.9L-;iTER. TRANSPORATATION 6.8317 12.9935 16.0828 1.''c7c--------

·-···---II HO' AND PASTURE 10.ll225 13.2380 1600107 l,.cc:il--------------------~--------
1111 RAlLROAOS 4.6929 10.6633 15.0051 19 

I-' 

lu bCiNCl{RUS fRUJTS _ _l!.:1100 lu.8896 14.9096 20 
7 kh£AT B.5943 11.4815 14.5482 21 

tv ___lL./\Ek._CCNSTRUCT, RESIDENT 7o2U6 10.4700 14.2552 22 
V1 11 CllKuS FRUITS 7.3410 11.8036 13.7999 23 

______..ll /\Ek CONSTRUCT, PUBLIC UTILITY 604691 l0ollJ4 13.7799 24~-----------------------
11, PuST UFFJCE .0245 6.7925 13.2896 ·25 

22 /\El, CCNSTRUCT, HHit!~AYS. D. 8. 7489 12. 9505 26 
14 PCTAIOES 509441 8.1726 12.0921 27 

--- --49PA1N1S ANO ALLIED PRODUCTS-·---· o. 7.5656 l0.2317___3_1__ 

i OAlklES 4.6200 9.2635 11.6657 28 
47 OXULiS -2.553_8_ 6.98H 10.8161 29 
55 STRuCTURAL CLAY PRODUCTS 1.8524 6.3357 10.7461 Jll 

!.QL_l!Al>f1NG ANO F-INANCIAL I NTERMEOIAR IE • 0113 lo 3143 9.3955 32 
4 CATTLE ANO CALVES 5.4445 B.1275 9.1729 33 

12 _______ .4U PAPEK t- PAPEkBOARO PRODUCTS 03557 6.1139 9. 0238 34 
121 SJATE AND LOCAL GOVT ENTERPRISES .3632 3.5281 900056 35 

11 ___ ._...!.!!. STLNE t- CLAV HIN t- QUARRY. .lllf!._~~545 Bo9Hl 36 ______ 
48 CLEANING AND TOILET PREPARATIONS .0078 6o09Jl 808424 37 
23 Nfw CONSTRUCT, ALL OTHER o. 4. 4658 a. 7939 38 

10 
100 kHLLESALE TRADE .0235 3.8233 8.5842 39 

44Ai.tiTi:ui TURAL CHEMICALS .1ns---6-;019J--8-; 40·~~-
ua I\CIIPROf-lT URGANllATIONS .0000 2.1100 8.3705 4'r 

108 HlSLELLANEOUS BUSINESS SERVICES O. 3.5018 B.5709 40
9 • 15 liREEHUUSE AND NURSERY PRODUCTS .8206 3. 77i,g--~J~9--,,~--------------'---------

4, CIHER PRINTING ANO PUBLISHING 00011 400164 B.5205 42 

115 HC~PITALS .0000 2.9378 8.2948 45 
J.i HISC FOOD PRUOUCTS .3098 6.4752 B.2J4l 46 

•------ U l(l;TAL STAMPJN1,S -----·;;JTI& 5oU321 8.2336--4~-------

5 ____ llU. M!Sl. PROFESSIONAL SERVICES __ O. __ . -··- 2.3902 8. 1411 __ 4U________.__ 
117 ELULATICN.:.L SERVICES .0000 2.2ll0 8.0455 49 

5J GLA5~ 05014 308368 8oUlj6 50 
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Table 40 

1976 SUUTH CuAST tMISSION COEFFICIENTS 
. - --- ------ -------------------- - ----- --- -~-- C 

cci rn 1ss1uNs IN TUNS /ifR-e11UToN--coCIARS riF DEMAND 

RAIIKlHG IN ORDER OF DIRECT + INDIRECT + IMCUCED EFFECTS
1---(:- ,G-

SECTDK DIRECT ♦ IND 11"\ECT ♦ IN cue ED RANK 

108 LLJCAL TkANSIT ANO INTERCITY BUS[S 950.0700 955.9467 962.6039 
109 Tf\UCK Tk~N!>PLIKTATICN 215.9116 245.5880 252.1859 2 
27 FURESTRV ANO FISHE~Y PRODUCTS 130.5782 137.1840 143.2885 3 

141 ·oui:ii-iv -1;iousfRfi::s ----a:- 55. 3ow~DTI___ 
1• BLAST FUkNAC~S AND BASIC STEEL PROD 69.6563 85.5461 90.3196 

12 CLRN ~~~~~~ ____ 48.4461 52.6673 56.7553 6
1T --MYSC_s_rn~E ANO (.LAY PRODUCTS 29.8547 38.0590___43.8699 ___7 

111 AIR TKAi~SPOIHATILN 27.5226 32.9974 38.5534 8 
7 MISC. LIVt:STLJCK 25.8906 30.4865 33.6837 9 

16 WALNUTS ___________ 23.5887 27.0705 32.3385 10 -----------"-i,-1-c MGNOS 23. 2649 26. 6396 3 l. 9319 11 
14 OATS~~~~ 19.8803 24.1998 28.1467 12 ------------------------------" --·-77 MdAL CO.HAINER$ .1586 21.1002 26.1300 13 

4J___CANl,t.O Al,D FROZf:N FOODS .0745 18.9243~-7862--1-7 

lf;--BARL ~ Y 14. 6315 19. 0889 23. l 8 74---1~9-----

l.2 Ml:LONS 15.H42 18.9436 2~.3Jt3 14 
70 CcMi:NT A1iD CuNCht:TE-PROOUCTS 3.4112 19.5513 25.2310 15 
2U Vl:GtTAllU::S 15. 0734 18. 5873 24.9792 16 

21 DRILD ll~ANS 14.1077 17.5637 23.6627 18 

36 ~tW CUNSTRUCT1 PUBLIC UTlllTY 7.5713 16.8772 23.0627 20 
8 APIARY P~DOUCTS 15.1775 20.0255 22.8409 21 

f-' 23 SUGAR tl~cTS ___ _____ l4.056S 17.2367 22.7950 22 
(JI "" - 51 LGGul!IG CAMPS + SAWMILLS .0158-- 18.2317 22.4800 23 

-·;31--f,\[TAL STAMPINGS .7799 16.3837 21.-8613 25~----

34 IH:i. CUN$TRUCT, RlSIDENT ---8.4428 14.4951 20.66-79____29~---

75 n:o~-Ai.u Sld:L fUUNDPJES AND FORGIN .2945- 14.1276--f9":5&22 ----H 

79 FAtiRICAhO :,TI\UCTURAL STE~L O. 16.5823 21.9858 24 

107 RAILkuADS 7.2430 15.4985 21.5864 26 
9 ClJTTON [2.7996 17.1726 21.2307 27 
6 SfH:LP1 LAI-HlSt ANO WOOL 14.3419 19. 3280 21.1325 28 

lJ HAY ANO PASTURc -~~~~ 11. 7303 16. 2147 20.4171 30 

1tl l~uNCI ftW!, FRUITS <J.9600 13.5978 19.4272 32 
37 Ni:.W CuNSTRUCTt HrGHWAYS ----- O. 12.7606 19.227k 33 

12 110 WATEk TRANSPURATAT!ON 4.7U6 13.8383 19.0579 34 
Io-wHEAT 10.058-7--13.9937 18.44-97 ~35~-----
80 SCRt:W MACHrnL PRlJOUCTS _____ O. 12.3747 18.4224 3611 --- ------- --~--~B -- Gf; Ass- st i: o -----iJ-:P.-eo--13-:-'1024 ------ra:zs I o--T1 
19 CITRUS Fil.UITS 8.5919 12.29'll 18.0967 38

10 
03 JTHi:R FAtlRICATi:0 METAL PRODUCTS .0810 12.3711 17.9656 39 

Ull POST ufl-1 Ci: m~~~~~~---~. 0288 7. 8462 16.4731 40 
l □ 4-T11Hf:R----.ilAHSPLRTAT ION EOUIPMHf d. 11.06~16.2'<56 4~1---------------------------9 ---- -

l DAlklcS ~~~~~~~~ 5.4071 12.3567 16.0388 42 
78HlATJ1lU 1.-PPARATUS AND PLUMB ING FI XT • OC87 9.9349 15. 7932 43 
!15 FARM MACHINl;kY O. 10.2020 15.7645 44 
82 CUTLUtY, HAl~D TOULS AND GENERAL HAR .5122 9.3459 15.7042 45 
24 PUTATJc5 ~~~~~~~ 6.9569 10.1303 15.6660 46

6 -
06--CDffSTRuC TI lJN + MATE~ I AL HAt-Dll NG EC --~rolTT--~406--l5~5-•r5-0--47 
!l9 Gi::Ni:i;.AI. INDUSTRIAL MACHINF.PY O. 9.099• 15.2402 48

5 . 
3!> lscW CiJNSTRUG'ft NCNRESID!:NT O. 8.4710 14,9752 49___ 
!l!I SPi:CIAL JNOUSTRIAL MACHINHY O. 8,M-25 14.7843 50 

01 

https://MACHINF.PY
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Table 41 

l976 5Ah JUAQUIN EMISSION COEFFICIENTS 
--- --- -- - - --~ 
CU EXl)SIONS IN TONS PER MlLLIGN DOLLAR$ Uf UEHANa 

t--(: 
RANKING 

SELTUR 

IN ORDER Of OlRECT • INDIRECT • INDUCED EFFECTS 

DIRECT •INDIRECT •INDUCED RANII. 

,·'
!ii -Ll"}-1 

I-' 
N 
-...J 

66 GUI ANO wOOD CHEMICALS 
llJ TkLCts, TRANSPQR TAT ION 
11.! UiC4L TRANSIT ANO lNTERClTV BUSES 
3i FUkEStRV ANO FISHERY PRODUCTS 

-----87--CulLERV, HAND TOOLS ANO GENERAL HAR 
____ _l~ ~R lRANSPORTATlON 

111 FCCO, FEED GRAINS, NEC 
u CCR!'i 
1l SIIWCTURAL CLAY PRODUCTS 

------~_UROLEUH REFINING AND RELATED PR.OU 
16 SORi.HUH GRAIN 

---~7-~llul~S(.._j.JVES TCJCK 
75 CE:Hf:NT ANO CONCRETE PRODUCTS 

a APIARY PRODUCTS __ 
6 ShtEP, LAMBS, AND WOOL 

-----~-7!L IIISC STONE ANO CLAV PRODUCTS 
56 LCGGING CAMPS + SA.,MlLLS 

________51 S1.11.iAR 
L22 •ATER AND SANITARY SERVICES 

19 eALijUTS 
42 IIE.. UNSTRUCT, HIGHlilAYS 

____ ____i_y_ ALI\F.;t.DS 
LJ fk.Ul T AND TREE NUTS, NEC 

_---~AT PROD UC TS 
15 CATS 

L-~AlRIE:~ 

895.580l 92l. 7555 927.9873 
555• 23 l6 6lQ• t}<!98 6l8• 5121 
443.1707 455~64~465.4936 
121.4863 131.1153 l40.0073 
111;1121--119.9798 128.124.l 
98.265.1 ll.0.6912 1111.2368 
59.4300 76.1752 81.1925 
45.0729 58.i1892 t.5.0412 
41.3658 53.4427 62.4579 

_j8.5872 52.3472 57. 8018 
35.1478 48.6514 54.9344 
24. u879 43. 5663 50. 0438 

00063 35.0597 44.J839 
_ 14.1207 370157! 43.7583 

13.3433 38.1877 43.2700 
14.2246 33.8213 41.9516 
21.9390 34.1644 40.4398 

.2470 3202352 39.451.ll 
12.3782 28.6557 38.0837 
21.9463 29.9014 ~7.4967 

Oo 27.8284 31~ li313 
21.6451 29.2055 36.8523 
20.8391 29. 1219 360 7301 

O. 31. 303 l 36. 4668 
18.4961 30;5746 36.3747 
5.0308 27.8415 35.0860 

l 
2 
3 
4 
5 
6 
7 
e 
9 

10 
ll 
12 
13 
14 
15 

--=-lcc.6___________________________ 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

0, 

11 

u 

4 CATTLE AND CALVES 5~9285 29.5701 34.8610 27 
.U4 11AH:K TRANSPORATATION 2.0630 2701386 33. 9766 2i3 
144 SlATE AND LOCAL GOVT ENTERPRISES 13.6564 22.J41.l2 33.47~3~7--~29~----------------------------

12 8~RLEY 13.6l27 27.0647 33.3787 JO 
4d CMNEO AND fROZEN FOODS .0747 25.8727 32.6426 _.c_J~l---
49 GKAJN HILL PRODUCTS__ .0579 25.5905 31.6992 32 
26 ~ELONS 14.2944 22.3433 3[.3690 33 

______~4 vEliETAtlLES 14o02J8 21.870:! 3Uo9:..:2c..:4:...:B:..___-=.J.,c.4________________
12 

34 ~ETALS MINING 13.5659 23.4304 30.4327 35 
__________15 CRIEU uEANS ______ _ __ 13. 1254 21.2995 30.2!40 ~3=6_____

11 
2 d~OILERS, CHICKENS AND EGGS 3.9832 24.9072 30.09ll 37 

14 HAW ANO PASTURE 10.9135 2302145 29.4520 38 
10 

l.!U ELECTRIC COMPANIES ANO SYSTEMS .7863 23.28[2 29.397( )9 
10 ~~EAI 9.3583 22.0999 29.3488 40 

9 --- 527:INHCTIONARV PRODUCTS • l lBB 22. 2982---------z,;;-252~-~~---------------------------
27 ~UliAK BEETS 13.0761 L0.9715 29,1481 42 

--t:LPAPER- + PAPERBOARD PRODUCTS .orv;-n;-n~l'l-;?86~7~-~4~3~---------------------·-----

39 hEr, CONSTR.UCT, HE:SIOENT 7.8549 19.6743 28.4946 44 
145 DlJI\HY INDUS TR LES- --- - -------- O. 23,9839 28.3078 45 

--~:~~-~:~~~sp:~gu2~~1EO PRODUCTS 0:0369- ~t:~g~H::gz~:----~~6__________________ 

142 PCSJ OFFICE -~--- ___ .9204 14.6576 27.8597 4865 AGk.ILUL TURAL CHEMICALS 2595____ 21. 12so--2r.ro..-~--t;9,--------------------------O 

9 CCllLN 11, 9084 22. 5527 27. 7068 50 

3 --
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Table 42 

1976 SAN FkANL!SCU EMJSSION COEFFICIENTS 

Cu lMISSJUN; IN TON~ PER MILLION DOLLARS OF DEMAND 
- C 

f.,.Al,Kl NG IN ORDER OF DIRECT + INDIRECT + IN CUC ED EFFECTS 

H~ ~---- sC-
Sl:CTDk DIRECT +INDIRECT +INDUCED RANK 

lll4 LOCAL TRANSIT ANO INTERCITY BUSES 200.9167 202.8629 204.2750 1 
24 fuRt:STF:.Y AND FISHERY PRODUCTS 131.0967 131.9070 133.1989 2 
47 LOGGlNt> C.At~PS + SAWMILLS 53.9860 59.9998 60.8210 3 
11 Cllf<N _______ 48.6385 49.2525 50.1133 4
i4 -sGRGHUM GRAIN - -- 17--:-9 283-- -is: 57~39.5248 ~---5-- ------- --
57 GUI-I ANO ..iUUD CHEMICALS 31.1074 33.3107 34.3548 l 
71 IRON ANO STEEL FGLJNORIES AP,.,D FORGIN 27.7604 29.3316- 30.5166 7 --

7 MISC. LlVt;STUCK 25.9934 26.4697 27.1157 8 0 , 

15 WALttUTS 23.6824 24.2736 25.4488 9 
16 Al~UNOS 23.3573 23.9233 25.1044 10___ 

-~UATS ~:9592 20.5899 21.4828 11 " 
L37 DUMMY INDUSTk!ES O. 17.0560 l8.14J7 12 ________________ z, 

18 VEGlTAtlLES 15.1332 15.6469 17.0654 13 
10 BARLtY 14.6896 15.3543 16.2818 14 

8 APIARY PRODUCTS 15.2377 15.7134 16.2706 15 
l':1 ORlcD tH:ANS 14.1637 11t.7201 16.0694 16__________ 
20 SUGARuf:t:TS - 14.ll27 14.5710 15.8172 17 

6 5H2EP, LAMbS, At.O WOOL 14.3989 15.4035 15. 7673 -=l=B_________________ 
U HAY A.'W PASTURE 11.7769 12.5163 13.4691 19 
U NGl~ClT_b_lJS FRUJTS 9.9996 10.5728 11.8741 20 

9 WHEAT 10.0986 10.6297 ll.6306 21
I-' 
t---l 30 NlW CLlt,STRUCT, Rt:SIOENT 8.4763 9.9463 11.2615 22 
(j) l 07--,ffR TKAliS PORT AT IOM 8. 6966 9. 714 8 10. 9061 2 3 

32 NtW C.lJNSTRUCT, PUBUC UTIUTY 7.6014 8.5762 9.8tl93 24 
- -2lf'GTATU L:;; 6. 9 845 7. 4 7 8 8 8. 6 9 84 --25 

103 RAlLRUAOS 4.D030 6.2141 7.5671 26 
't8 MILLWOkK, PLYWOOOiOTHEfl-WOOCfPP.Ob- 1.0460 -6~it4H--7.3930 27 

4 CATTLt: AND CALVt::S _______ 6.3975 6.9232 7.2631 28I _DAIR lf:S 5.4287---5-:8634- 6.631_3___2_9______ 

49 Wl.JOOl:N CuNTAINi:RS O. 5.6633 6.6190 30 
Ll6 S1 ATE AND WCAL GOVT ENTERPRISES 4.3300 4.9085 -6.5878 3l 

22 SAfFLUWc~ 3.5386 4.2219 5.3125 32 
2 OKUILEkS, CHICKlNS ANO EGGS 4.2983 4.6813 5.1979 33 

- 52 PAPi:.f- + PAPl:RtlOARD PRODUCTS .8146 3.6D38 4.7385 34,, - Tl4- -'i/AJ[.f, ANJ SANITARY SERVICcS ---:O-oi3----2.9748 4.24l0-~-35 
112 cLtCTRlL CUMPANllS ANO SYSTEMS 2.U924 3.4454 4.1930 36

11 - so -iJLusrnuTJ-TuRNYruRE o. --2:_-t;32c-7:-sioI.-- 37 
o5 GLASS L. 3421 2.1612 3.5C92 38 

10 
!JO cNc;INtS, TURBINl:S AND GENEPATORS .1074 2.1385 3.376 39 
77 MUAL STAMPINGS 1. 3102 2.1001 3.2939 40 --------~--------U2 C01~STRUCf Ill~ + MAT1:P.TIL7fiUTTl[1NG ECf ---- .0095-- 1.924!> 3. 2149 4~-------
55 INDUSTRIAL CHi:MICALS ----~ .tl771 2.1324 3.1553 42

8 ----
- 81 FARM rlACHINExY O. L.85CJ8 3.1102 43 

5 HUGS 2.1595 2.4785 3.0626 44 
100 HHcR TKANSPuRTAT ION EQUIPM[NT o. 1.9648 3.0054 45 

bl PA lt;TS A,~O ALL !ED PRODUCTS O, l. 9350 2.q057 46 
fi -----

117 BANKir,G ANO f-lNAJ,CIAL ltHEflMEDIARIE - , 1344 .9l't8 2.98'>1 47 -
ll4 SPt:LlAL INDUSTRIAL MACHlNEl<Y o. 1.6153 2.nn 48 

5 -- 85 Gf:Nd\AL 1:--iOIJSTfUJ>l. MACHINEPY - - 0.- 1.5696 2.8835 49 ----
54 OTHck l-'1<lNTING ANO Pl!BLISHING ,0251 1.3575 2.8-185 50 

- -------------~---



13. Synopsis 

Non-survey techniques and secondary source economic data were used to 

co~structinput-output models and emissions for the four .major air basins 

of the State of California. 

California Air Resources Board emissions inventory data were supple-

mented with estimates of fuel combustion emissions to derive air pollution coeffi­

cients for five critical pollutants for each detailed sector of a state-

wide input-output model. The estimates were adjusted to agree with broader 

emission totals for major economic categories provided by the Air Resources 

Board for all California air basins. 

The statewide coefficients for detailed industries were used to 

supplement the basic emissions inventory data available for each air basin. 

The totals thus derived were adjusted to the summary estimates of emissions 

for each individual basin. 

The adjusted emission coefficients derived for detailed sectors were 

multiplied into the Leontief inverses of each air basin input-output model 

and the direct plus indirect plus induced emissions were calculated and 

ranked for each of the five pollutants. The rankings indicate in tons per 

million dollars of deliveries the total pollutant load generated in the 

air basin economy for each industry. 

The values of the emission coefficients derived for the various in­

dustries seem to be reasonable in terms of orders of magnitude. The 

rankings indicate rather clearly those industries with higher pollutant 

levels per million dollar of product deliveries. With all industries 

on a comparable basis the disparities in emission levels in many instances 

129 



are pronounced. 

From the empirical results some observations may be made. First, for 

each pollutant the sectors with the highest associated total emission rates 

will vary between basins. Second, in each basin (and in the statewide economy 

as well) the ranking of the economic sectors by total emissions differs from 

the ranking by direct emissions. Third, the ratio of total to direct emis­

sions for a particular sector will vary across basins due to variations in 

direct emission rates and to differences in industrial structure. 

Although it has not been done in the study, the emission coefficients 

could be related to employment and income levels for each basin and addi­

tional coefficients derived which ranked each industry in terms of employ­

ment or income generated per ton of pollutant emitted. In this manner those 

industries which generate the lowest income and employment levels per ton 

of pollutant emitted could be analyzed in greater detail as part of a 

broader policy analysis concerned with the potential growth pattern of the 

respective air basins. 
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14. Glossary of Economic Terms* 

Final Demand. Products and services that are purchased for ultimate use, 
or consumption, and not for further resale or processing. Final demand is 
contrasted with interindustry demand wherein products and services are pur­
chased as part of the production process. 

Value Added. Value added is usually defined as the difference between the 
final value, or sale price, of a product and the cost of the materials and 
supplies used to produce the product. More specifically, value added con­
sists of payments to wages, salaries, profits, interest, rent, taxes and 
depreciation. 

Multiplier. The concept relates to the secondary and tertiary (indirect) 
increases or decreases of some measure of economic activity such as 
employment or income resulting from an initial change in demand for, or 
output of, some good or service. 

Output Multiplier. The column sums of the Leontief Inverse of an input­
output model. These sums show in dollar terms the degree of "interrelated­
ness" of the sectors of the economy under study. 

Technical Coefficient. (Technological Coefficient). The term used in 
interindustry, or input-output, analysis to define the ratio of the units 
of input to the units of output. Technical coefficients are derived by 
normalizing (dividing) each of the column elements of the transactions 
table by the respective column sum. 

Leontief Inverse. The term used to describe the table which shows the 
direct and indirect (total) requirements of each industry from all other 
industries to deliver a unit of product to final demand. The table is 
named after Professor Wassily Leontief who pioneered in the field of input­
output analysis. 

The interested reader may consult Douglas Greenwald et al., The McGraw-Hill* 
Dictionary of Modern Economics, McGraw-Hill, New York, New York, 1973. 
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15. Footnotes 

1
Actually the computer algorithm does not follow the iterative procedure 
outlined here. As can be seen from Appendix 1 the input-output model 
is a set of simultaneous linear equations. Thus matrix inversion is 
employed to generate the table of total requirements. 

2 
It is to be noted that this figure is understated because the induced 
impact (the impact generated by increased consumer expenditures) has 
been ignored in our simple illustration. However, for all air pollutant 
emissions pertaining to the California air basins analyzed in the body 
of this report, the induced impact is included with the direct and 
indirect impacts. The induced impact is determined by "closing" the 
I-O model with respect to households, i.e., by shifting households 
from an exogenous to an endogeous variable in the model. 

3
Non-stationary transportation sources of emissions considered 
in this report include those transportation sectors explicitly set forth 
in the Statewide I-O model (e.g. Truck Transport, Local Transit and Inter­
city Buses) and those transportation activities which are implicitly 
included in non-transportation sectors (e.g. auto travel by the in­
surance industry, auto and truck travel by the communications companies 
and other utilities). 

4The official 1972 U.S. Input-Output Table was released by BEA in June 
of 1979. 

5
For a complete description of the California input-output model for 1976 
prepared by the Department of Water Resources .including specific sector 
definitions, data, and procedures used see:-State of ca+ifornia, The 
Resources Agency, Department of Water Resources, Division of Planning, 
Techniques for Statewide and Regional Resource - Constrained Industrial 
Outlooks, Draft Technical Report, Sacramento, California, November 1978. 
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