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I NTRODUCTION 

Background 

General 

The Divisi on of Atmosphe r i c  Water  Resources Management, 

Bure au of Rec lamat i on, Uni t e d  S t at es Department of the Interior, 

has the t ask of "estab l ishing a verified , working t e chnology 

and operat i onal management framework by 1 9 80 cap ab l e  of p ro

ducing add i t i onal rain from cumulus clouds in the semi-ari d  

Pl ains S t at es." The experiments requi red t o  attain the 

ob j e ctives of the prog ram are termed the "Hi gh Pl ains Cooperative 

Exp e riment , "  o r  H I PLEX . 

To carry out this cumulus cloud rainfal l augment ation 

study , three field  research si tes have been sel ected along the 

High Pla ins Reg i on east of the Cont inental Divide . These sites 

are near M i l es Ci ty , Montana; Goodland , Kansas; and Big Spring , 

Texas . 

The Bureau of Rec l amat i on ,  wo rking through the Texas 

Wat e r  Deve lopment Bo ard (TWDB ) unde r a cooperat ive contract 

agreement , made avai l able to the Board ce rt ain funds for 

carrying out spe cifi c t asks in the Southern sector (Big  Spring

Snyder are a) of H I PLEX for the Fe deral  F iscal Year 1 9 7 6 . 

A port i on of th ese funds were awarded by the Board 

(under contract ) to  the Colorado River Mun i c ipal  Wat er 

Dist ri ct , Big  Spring , Texas , to  co l lect  and do cument rainfal l 

dat a from a network of about 5 0  recording rain gauges and 



approximate ly 94  wedge - type fencepost rain gauges . The 

District  also operates an RD- 6 5  rawinsonde uni t  to measure 

atmospheric  t emperature, wind, and humidity p rofi l es during 

ope rational days . 

S ince 1 9 7 1, the District has sponso red a rainfall 

st imul ation proj e ct . The Distr i ct at fi rst awarded a contract 

to  a private firm to  conduct an operat i onal cl oud seeding 

program for the purpose of enhancing rainfal l (TWDB , 1 9 7 4 ) . 

The primary goal  of  the pro j ect  was t o  incre ase runo ff into 

the storage l akes in the are a, p rimari ly Lake J. B .  Thomas 

and E .  V .  Spence Reservo i r . The Distri ct is now seeding 

cl ouds wi th i ts own aircraft, p i lot , and equipment .  As a 

part of  the District ' s  data co l lect i on p rogram, the seedi ng 

aircraft is recording c loud b ase he i ght , t emperature , and 

various updraft characterist ics on those cl ouds seeded . 

Another p art  of  the funds made avai lab le to the Board 

by the Bureau was assigned by the Bo ard (under contract ) to 

the rese arch firm , Me teorology Rese arch , I ncorp orat ed, o f  

Al t adena , Cal i fornia  t o  upgrade and maint ain the Sny de r- based 

Bureau-owned M- 3 3  radar syst em used to me asure certain cl oud 

p arameters for post analyses of cloud characterist i cs and 

seedab i l i ty . 

Texas Tech University was awarded a port ion o f  the 

funds by con t ract for cloud studies by remo t e  sensing techniques . 

Texas Tech wi l l  do qual i t at i ve analyses o f  sat e l l i te imagery 
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to  obse rve c loud response to  cloud seeding and to  determine 

cert ain phys i c a l  cloud prope rties . 

For FY 76 , Texas A&M Unive rsi ty wi ll  use a part o f  

th e funds t o  conduct , under contract , a me asurement p roje ct 

cap ab l e  o f  reso lving mesoscale features associat ed w i th 

convective cloud systems . 

Final ly , a port i on of  the FY 7 6  funds made avai lab l e  

b y  t h e  Bureau was e armarked fo r in-house use by the Texas 

Wat e r  Deve l opment Board t o  cont inue a study o f  the economic 

e f fe cts of weather mod i fi cat i on .  The fi rst phase of this 

study was conducted during FY 7 5  and consisted of an analysis 

o f  r ainfal l e ffe cts on crop product i on .  The se cond phase o f  

this study is described in this report . 

Approach 
The immediate goal of  the H IPLEX program is to reduce 

sci ent i fi c  and management uncertaint i es in cloud se eding 

t e chno logy in the High Pl ains region o f  th e Uni ted  S t ates .  One 

o f  the uncertain t i es i dentified by the Bure au is a means o f  

de t e rmining th e circumst an ces under wh ich precip i t at ion increases 

would  b e  desirab l e  from e conomi c and so ci al viewpo ints . 

Spe c i fi cal ly , how much economi c value can be expected  from a 

cont ro lled  incre ase in rainfa l l , and who wi l l  real i ze the 

b ene fi ts . I t  has a l re ady been shown in the fi rst phase rep ort 

on crop product i on 1 how rainfal l  dur ing vari ous t imes of the 

1 Texas Wat e r  Devel opment Boar d , The E conomic  E ffe cts of  
Weathe r Mo'di "fi ·cation· Acti vi ties; ·p·a·r·t · T · - ·cr·op Production , 
Nov . , 1 9 7 5. 
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ye ar affects crop y i e lds ,  but other effects are also rea l i z ed 

from increases in rainfal l. 

The Bur eau al lotted  cer tain funds to  the Board and 

the Board matched the al lotted amount to cont inue to a study of  

agricultural p roduct ion in the Big  Spring - Snyder area  dur ing 

Federal Fisca l  Year 1 9 7 6. A detailed work p l an was prepared 

by the Board covering a ful l 3 - 1/ 2  year research e ffort. The 

in it i al emphasis of the study (FY 7 5 ) was to est imate the value 

of add i t ional crop yie lds r esul t ing from hypo the t ica l l y - induced 

rainfa l l. These direct effects were re a l i zed  as increases in 

income to  the agricultural producers of  food and fib er. The 

results of this prel iminary demonstrat ion study were described 

in the  r eport previously c it ed. The present report describes 

the e ffects of  addit ional ra infall on r ange l and forage produc t ion , 

the effects of  that forage produc t ion on the l ivestock industry , 

and , final ly , the impact of  tha t  l ivestock product ion on the 

economy of  the area. An input - output mode l o f  the study reg ion 

was deve loped so that the inter industry e ffects o f  add i t ional 

rainfa l l  could be  est imated and is shown in Chapter 2 of  this 

report. 

Effects other than agr icultural  w i l l  be  examined in 

future port ions of  the study. These include the effe ct of 

increased rainfa l l  on the l evel of municipal  and industrial  

water supp l ies and water - use patterns , and on the recreational 

use o f  study area reservoirs. 

Object ives 

The specific obj ec t ives of the present phase of the 
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study are : 

1 .  Det e rmine resp onse of range yield  t o  

changes i n  the average amount o f  precipi t ation 

re ceived during vari ous t imes of the ye ar; 

2. Determine di rect income effects resul t ing from 

changes in range forage response ; and , 

3 .  Det e rmine the total e conomi c effects whi ch occur 

in the B i g  Spring - Snyder area when add i t i onal 

rainfal l causes an increase in crop and range l and 

product ion . 

The Study Ar ea 

The area se l ected fo r th is study consists of a 1 4 - county 

re g i on of the Texas Permian Basin ly ing gene ral ly between the 

Ci t i es of Abi l ene , Lubbo ck ,  Mi dland , and San Ange l o  (see  

Figure 1 ) . The counties included in the study are  Borden , Coke , 

Dawson , Fisher , Gar z a ,  Glasscock , Howard , Kent , Lynn , Martin , 

Mi t che l l , Nolan , Scurry , and Sterl ing. 

The terrain is characteri zed by p lains in the West slop ing 

downward to ro l l ing h i l ls in th e East . The Caprock Escarpment 

divi des the two types of t errain . S o i ls in the area are gene ral ly 

red or b rown sandy loams several fee t  thi ck . This type of so i l  

e as i ly supports extensive crop product ion . 

Prec ip i t at ion in the study area  varies from an annual norma l 

of about 14  inches (3 5 . 7  em . )  in the Southwest t o  ab out 22 

inches (5 5 . 9  em . ) in the East . Me an monthly temperatures range 
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F i gure 1.- - Locat ion of  the Big Spr ing - Snyder , Texas 
Weather Mo dificat ion Study Area  
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The study area encomp asses 1 2 , 6 7 8 square mi les ( 3 2 , 8 3 6  

sq . km . ) , or 8 , 1 1 3 , 9 2 0  acres . Of this total are a, app roximat e ly 

9 7% is use d  in agricultural p roduct ion . About 6 4% of the total 

acreage, 5 , 194 , 1 86 acres, is used as range l and on whi ch catt le, 

sheep, and goats are produced . 

Five surface water storage faci l i ties constructed on the 

Co lorado River or on i ts tribut aries are located in or near 

th e study area . These faci l i ties are L ake J. B .  Thomas, 

Lake Col orado Ci ty, and E .  V .  Spence Reservoi r  on the Co lorado 

River, and Champ ion Creek Rese rvo ir and Oak Creek Rese rvoi r  on 

the t ribut ari es . These faci l i t ies provide water to the maj or 

ci t i es and industries encompassed by the District . 

- 7 -



Economic  Characteris t i cs 

Populat i on in the study area generally de cl ine d from 

1 9 6 0  to 1 9 7 0 . I t  dropped from 1 4 9 , 0 5 6  in 1 96 0  to  1 2 8 , 5 8 7  

in 1 9 7 0 . Of th is 1 9 70 population, 49 . 4  percent lived i n  the 

c i t ies of Big Spring, Snyder, Lamesa, and Sweetwater (Census 

of Popnlati on, 1 9 7 0 ) . Nine of th e counties in the study are a  

are exp e cted to exp er i en ce cont inuing de cl ines in p opul ation 

(see Fi gure 2 ) .  I t  has b een proj ected by the Economics 

Division of the TWDB that by 1 9 8 0 , p opul at i on in the study 

area  wi l l  be 1 2 8 , 7 0 0 ,  eventually re ach ing a leve l of 10 1 , 6 0 0  

by the year 20 20 . 

The work force part icipation rate of the populat i on 

rose slightly from 3 5 . 1  percent in 1 9 6 0  to  3 8 . 7 in 1 9 7 0. Of 

the 5 2 , 3 1 0  members of th e work force in 1 9 6 0 , 2 , 1 4 0, or 4 . 1 

percent, were unemp loyed . This unemp l oyment fi gure was 

reduced in 1 9 7 0  when 1 , 2 9 0  (2 . 6  percen t )  of th e 4 9 , 7 4 0  

memb er work force were unemp l oyed. 

Whi l e  the work force as a whol e  de clined1 agri cul tural 

emp loyment increased from 1 96 0  to 1 9 7 0 , from 1 0 , 3 3 0  (2 0 . 6  

percent of the work force ) to 1 2 , 0 8 5  (24 . 9  p ercent of 

the work force ) .  

The e conomy o f  the area  is centered basically around 

agriculture and o i l . Farming, primari ly of co tton, grain 

sorghum, and wheat, accounted for 2 7 . 9  p ercent of al l 

earnings in th e region in 1 9 7 0 . Although the mining industry 

contributed on ly 6 . 1  percent of the total  earnings of the 

re gion, re lated industri es such as production of o i l  fi e ld 
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F i gure 2 .--Populat ion by County , 1970 and 1980, 
and Percentage Change ,  Big Spr ing-Snyder 
Are a* 

LYNN 

9,107 
9,000 

(+- 1. 2%) 

DAWSON 

16,604 
15,600 

(- 6.0%) 

MARTIN. 

4,774 
4,500 

(- 5. 7.%) 

GARZA 

5,289 
5,300 

(+0.2%) 

BORDEN 

888 
900 

(+1. 4%) 

HOWARD 

37,796 
41,000 
(+8.5%) 

KENT 

1,434 
1,300 

(- 9. 3%) 

SCURRY 

15,760 
15,800 

(+0. 3%) 

MITCHELL 

9,073 
8,700 

(- 4.1%) 

FISHER 

6,344 
5,800 

(-8.6%) 

NOLAN 

16,220 
15,900 
(- 2.0%) 

�----------�._ __________ r-._--------�--._--------�--

GLASSCOCK 

1,155 
1,200 

(+3. 9%) 

STERLING 

1,056 
1,000 

(-5. 3%) 

Total: 1970 - 128,587 
1980 ... 128,700 

% .+0. 1 

*Based on TWDB Projections 
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3,087 
2,700 
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machinery , petrochemicals , text i les , and fert i l i z ers  gave 

the o i l  industry quite  an impact on the economy (Bureau of 

Economic  Analy s i s , 1 97 2 ) .  

Another factor  which reflects  the importance of  

agr icul ture in  the s tudy area  is  p ropr ietor's income . 

Proprietor's income i s  the value of  income earned by un incor 

porated bus ine s s es , l e s s  expens es . Farmers , doctors , lawyers , 

entrepreneurs in nonfarm bus ine s s es and others in s e l f-emp loyment 

s t atus are incl�ded as propr ietor s . I n  1 970 , total  propr ietor ' s  

income for the �eg i on was $ 1 2 5.4 mi l l ion of  which farm 

p ropr i etors earned $ 87.0 mil l ion or 69.4 p ercent . 

Figure s  2 through 5 pres ent proj ect ions of economi c  

act ivi ty i n  the s tudy area for the year 1 9 8 0. Be s ides  populat i on , 

which i s  expected to  remain relative ly c onstant b e tween 1970  

and 1 9 8 0 , the economic ind icators are expected t o  rise  sub

s tanti a l ly . Earnings in the area is expected to increase 3 3.2% 

whi l e  emp loyment is expected to r i s e  9.3%. Per cap i t a  income , 

too , i s  proj ected t o  increas e by as l it t l e  as 2 8.5% in Sterl ing 

County to as much as 4 2.2% in Mart in County . 

- 1 0-
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F igure 3 . --Earnings by County for 1970 and 
1980 and Percentage Change , Big 
Spr ing-Snyder Area ($1,000's)* 

LYNN 

22,495 
29,525 
(+31.3%) 

DAWSON 

41,969 
52' 89 7 

(+26.0%)' 

MARTIN 

10,697 
13,928 

(+30.2%) 

GARZA 

13,885 
18,248 

(+31.4%) 

BORDEN 

2,616 
3,450 

(+31.9%) 

HOWARD 

94,500 
137,793 
(+45.8%) 

GLASSCOCK 

KENT 

2,871 
3,615 

(+25.9%) 

SCURRY 

37,068 
47,951 

(+29.4%) 

MITCHELL 

19,353 
24,407 

(+26.1%) 

STERLING 

FISHER 

14,087 
16,825 

(+19.4%) 

NOLAN 

33,441 
43,422 

(+29.8%) 

COKE 

2,951 
4,105 

(+39.1%) 

2,491 
3,037 

(+21. 9%) 

7,737 
8,602 

(+11.2%) 

Total: 1970 - 306,161 
1980 - 407,805 

% +33.2 

ABased on TWDB Projections 
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F i gure 4 . - - Emp loyment by County for 1 9 7 0  and 
1 9 8 0  and Percentage Change ,  Big  
Spr ing - Snyder Area*  

LYNN 
2 , 9 2 7  
3 , 2 0 8  

(+ 9 . 6% )  

DAWSON 
5 , 6 6 5  
5 , 8 8 3  

(+ 3 . 8% )  

MARTIN 

1 , 6 3 5  
1 , 7 0 3  

(+ 4 . 2% )  

GARZA 

3 , 01 7  
2 , 2 4 0  

(+ 1 1 . 1% )  

BORDEN 
3 3 1  
3 7 0  

(+ 1 1 . 8% )  

HOWARD 

1 2 , 8 1 3  
1 5 , 3 6 2  

(+ 1 9 . 9% )  

GLASSCOCK 

4 2 0  
481  

(+ 14.5% ) 

KENT 
' 

6 1 3  
'6 1 5  

(+ 0 . 3% )  

SCURRY 
5 , 6 9 1  
5 , 9 9 7  

(+ 5 . 4% )  

MITCHELL 

3 , 2 3 1  
3 , 2 56 

(+ 0 . 8% )  

STERLING 

4 2 3  
4 3 1  

(+ 1.9% ) 

To tal : 1 9 7 0  - 44 , 8 5 3  
1 9 8 0  - 49 , 0 4 3  

% +9.3 

* Bas ed on TWDB Project ions 

- 1 2 -

FISHER 
2 , 1 5 1  
2 , 0 6 8  

( - 3 . 9% )  

NOLAN 

6 , 0 8 5  
6 , 2 7 1  

(+ 3 . 1%) 

COKE 

1 , 2 2 9  
1 , 1 5 8  

( - 5.8% ) 



F i gure 5. Per Capita  I ncome by County , 1 9 7 0  
and 1 9 8 0 , and Percentage Change , 
B ig Spring - Snyder Area* 

LYNN 

3 '19 6 
4 , 3 6 2  

(+ 3 6.5% ) 

DAWSON 

3 , 1 5 6  
4 , 3 1 6  

( + 36.8% ) 

MARTIN 

2 , 6 6 0  
3 , 7 8 3  

(+ 4 2.2% ) 

GARZA 

3 , 5 1 7  
4 , 7 1 0 

(+ 3 3.9% ) 

BORDEN 

3 , 2 9 1  
4 , 46 1  

(+ 3 5.6% ) 

HOWARD 

3 , 1 9 2  
4 , 3 5 4 

(+ 3 6 . 4% )  

GLASSCOCK 

3 , 0 4 0  
4 , 1 9 1  

(+ 3 7 .9% ) 

*Based on TWDB Project ions 

- 1 3 -

KENT 
. 

2 , 7 2 5  
3 , 8 5 3  

( +4 1.4% ) 

SCURRY 

3 , 2 1 8  
4 , 2 3 4  

(+ 3 1.6% ) 

MITCHELL 

2 , 9 6 8  
3 , 9 6 7  

(+ 33.7% ) 

STERLING 

3 , 4 8 9  
4 , 4 8 3  

(+ 2 8 . 5% )  

FISHER 

2 , 7 7 5  
3 , 7 6 2  

(+ 3 5.6% ) 

NOLAN 

2 , 8 4 8  
3 , 84 0  

(+ 3 4.8% ) 

COKE 

3 , 2 1 8  
4 , 2 0 0  

(+ 30.5% ) 



CHAPTER 1 

RANGE FORAGE Y IELD RESPONSE 

The purpos e of the range yie l d  respons e portion of th is 

economi c s tudy is to es timate the effects of hypothet i cal ly

induced rainfall  on the forage yie l d  of the nat ive rang e l and 

in the s tudy are a. The di st ri but ion of this  range l and is  shown 

in Tab l e  1 .  This  forage yie l d  has a dir ect bearing on the 

output and cos t  of producti on of the l ive s to ck indus t ry in 

the are a .  The e conomic effe cts des crib ed  in thi s study are 

e s t imates of the impact on regi onal economi c act ivity of 

changes in the range l ives t o ck indus try .  

I n  this s tudy , a ch ange  i n  range forage product i on is  

defined as  a fun ction of  rainfal l  and p revi ous r ange condi t ions . 

That is : 

Y i e ld = f (rainfal l ,  p revi ous r ange condi t i on) 

This  functi onal  re l at i onship can be estimated through the 

us e of mul t ip l e  linear regres s i on .  This  s t at i s t i cal t e chnique 

ut i l i zes  a s eries  of ob s e rvat i ons re l ated  t o  a part i cular event 

(in this  cas e for age  growth) and quantifies thos e  re l at i ons hips 

exi s t ing among the obs e rvat i ons in the fol l owing form: 

Y = a + b1 x1 + b2 x2 + . . . + bn xn 

where Y = predi cted  value of dependent vari ab l e  

a = cons tant 

bl = coeffic i ent defining functional 
re l at i onship between y and xl 

xl = independent variab l e  (rainfal l ,  p revi ous 
range condi t i on) 
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Tab l e  I. - - Dis tribution o f  Range l and Acreage in the 
Big Spring- Snyde r  Are a .  

County Acres - Range l and 

Borden 4 7 1,80 0  

Coke 5 1 7 , 5 9 5  

Dawson 1 0 1 , 0 18 

Fishe r 29 4 , 144  

Gar za  46 7,6 74 

Glass cock 483 , 769 

Howard 3 5 4 , 4 3 9  

Kent 48 1 , 2 44  

Lynn 84 , 4 0 0  

Martin 28 0 , 2 39 

Mi tche l l  3 4 4 , 0 0 0  

No lan 4 56 , 89 1  

Scurry 2 7 9 , 2 9 1  

Sterling 5 7 7 , 6 8 2  

TOTAL 5 , 1 9 4 , 1 86 
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Wi th this model , a change in range condi t i on g iven a ch ange 

in one of the independent vari ab l es can b e  de termined when the 

o ther  independent vari ab l es  are he ld  cons t ant at the i r  means . 

Al though i t  i s.pos s ib l e  that a re l at i onship between two 

vari ab les  may only be coincidental , it can s omet imes b e  

j us t i fied  that the rel at i onship i s  a caus al one. For ins t ance , 

i t  is  normal ly unde rs t oo d  that an increas e in rainfal l would 

caus e the  amount of fo rage on range l and to increas e , s o  any 

de fined re l ationship between thes e  two vari ables  can be  

cons i dered caus al . 

The re l at i onships des cribed we re de termined from month ly 

obs e rvati ons of  rainfall  and range condi t ions us ing ob s ervati ons 

taken from 1 9 4 1  through 1 971. 

Methodology 

A s�arch of  the l it erature on determining r ange l and 

respons e to rainfal l did  no t reveal any concensus on a 

part icul ar metho d for e s t imat ing the imp act of  incre as ed  

fo rage producti on on l ive s t o ck product i on wh i ch would  be  

app l i cab le to  the Big  Spring- Snyde r  s tudy area . Almos t 

al l work in this are a has been l imi ted t o  a regre s s i on of  

rainfal l measurements on  cl ipp ing me as urements in wh i ch the 

amount of  fo rage growth on a small  p l ot of  l and (us ually 

no mo re than a few s quare yards in area) was de termine d .  Thi s  

type of  me asurement o f  forage growth has t aken p lace only 

occas ional ly in the s tudy are a ,  and has neve r b e en repeated  
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on any p lot  of  land . Cons equently , the es t imat i on o f  equat i ons 

for rang e l and respons e in the Big  Spring are a required the 

deve l opment of a technique comb ining s ome of the previ ous ly 

es tab l ished procedures  on evaluat ing the forage in e conomi c 

terms . 

Bas i cal ly , three methods were cons i dered in app roaching thi s  

prob l em .  All three had one common e l ement - - that o f  det e rmining 

the phy s i cal re l at i onship b e tween rainfa l l  and forage growth . 

The di fferences exis ted  in the method of  evaluat ing that 

forage growth . Two s ets  of dat a we re us ed t o  es timate the phys ical 

respons e o f  forage growth to  rainfal l .  The first  was the range 

condi t i on reports  o f  the Stat i s t i cal Repo rt ing Servi ce o£ the 

U . S . D . A . The s e  reports  are sub j e ct ive eva luat ions o f  the con

dit i on o f  the range whi ch are made on the firs t day o f  e ach month 

by obs ervers in the fi e l d .  The evaluat ions are b as e d  on what 

the ob s e rvers fee l  is the condit i on of the range as a percent 

of "normal" , o r  what could "normally" be exp e cted of the range 

for that t ime o f  year . The s e cond s ource o f  data was the 

So i l  Conservat i on Service in its  county Soil Surveys . Thes e  

survey s p rovi ded e s t imat es o f  for age growth b y  range s i te 

fo r wet  ye ars and dry . 

The p ro cedure fo l l owed was to  deve l op a mul t ip l e  re gres s ion 

mo de l re l at ing ave rage range condi t i ons to rainfal l during 

vari ous t imes o f  the year . The resul ts  o f  the mode l provided 

an indi cat i on of the change in range conditions which_' 

might be exp e cted  to  re sul t from a change in one of the 

p redi ct or  rainfa l l  vari ab les . 
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Convers i on qf the pre di cted change in range conditi ons to  

a change in forage yield  required three as sumpt ions : ( 1 )  maximum 

forage y i e l d  i s  real i z ed when the range condi tion i s  rated 

at 1 0 0% ; ( 2 )  me an forage y i e l d ,  i . e . , the mid-po int of the 

range o f  y i e l ds as reported by the S CS , is real i z ed when the 

range condi t i on i s  at its me an value; and (3 ) a l inear re l at ion 

ship exis ts  between range condi ti ons and forage production 

between the two points des cribed above such that : 

= increased forage y i e l d  
per 1% increase  i n  range 
condi t ion 

Having e s t imat ed the forage y i e l d  per un i t  change in  range 

condi t i on ,  s everal me thods were examined t o  evaluate th at 

y i e l d .  Two methods wh i ch were examined are b as e d  o n  the 

as sumption of incre a s e d  s tocking rat es , and a third me thod 

on the as sump t i on of  supp lement sub s t i tut ion .  The firs t 

metho d  required an es timat e  of  the increased  numb er of  animal 

uni t s * wh i ch could gra z e  in the s tudy area , and s t i l l  maintain 

the pre s ent  amount of forage consump t i on per animal uni t. 

The market value of  th e add i t ional animal uni t s  would then 

be de termine d .  

* 

The s e cond me thod was b as e d  on the as sump t i on that pres ent 

An animal uni t  is b as i cal ly equival ent to a 1 , 0 0 0  lb . cow . 
Sheep and hogs are cons i dered to be  about 1/5 an imal uni t ,  
whi le a large bul l  mi gh t  be  1.3 animal units  (Al lred) . 
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s t o cking rat e s  and k i l ocal ories  of energy - intake p e r  animal uni t  

woul d remain the s ame. The e ffe ct o f  increased for age  g rowth 

would  be the sub s t i tut i on of  fo rage fo r s ome of the supp l ements 

currently being fed t o  range l ives t o ck. The e conomi c value 

o f  th e fo rage growth is  ref lected by the s avings t o  the live s t o ck 

producers from not having t o  purchas e as much supp l emental  fee d .  

The th i rd metho d , and the one fina lly adop ted , was b as ed 

on an es t imat e of  the addit ional numb er of  animal uni t s  months 

of g r a z ing whi ch could result from better  range condi t ions. 

Th i s  value was mul t ip l i e d  by the cost  to a ranche r of purchas i ng 

one animal uni t  month o f  graz ing to  es t imate the t o t al value 

o f  increased  graz ing . Th is pro cedure was us ed by Earl A .  

Haus le in "Poten t i a l  Economi c Value s of Weather Modi f i cation 

on Great Plains Gras s l ands." This  method was prefe rred l arge ly 

due to prob lems in the other  two metho ds . Fo r examp l e , the 

firs t me thod requires  a determinat ion of the marke t value o f  

an an imal uni t .  The major drawback in thi s  me thod i s  that 

it is ext reme ly di ffi cult to e s t imat e the market  value of a 

repre s entative animal uni t  cons i s t ing o f  a mixture o f  g o ats , 

sheep , and catt le . The greates t dis advantage with the s e cond 

me thod is th at the numb er of k i lo calories  o f  energy intake 

p e r  uni t  depends on the type o f  fee di ng sys t em the l ives t o ck 

produce rs are uti l i z ing , th ereby requi ring the e s t imat ion 

o f  a rep re s entat ive feeding sys t em fo r th e s tudy are a .  In  

addi t i on , th e exact sub s t i tut i on rate of  forage fo r supp lement 

is  qui te d i f fi cult  to determine. 
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The p rob lem wi th the Haus l e  me thod is  determinat i on o f  

the cos t  of an animal uni t  month o f  graz ing . In  this s tudy , 

this is  th e cos t to a l ives tock producer for leas ing graz ing 

ri ghts on someone e l s e's p roperty as de termined by the Texas 

Agricul tural Extens i on Service . 1  The p ro ducer would not incur 

this cos t  on his  own l an d ,  but it is felt  that i f  he i s  wi l ling 

to pay s omeone e l s e  that amount , then he mus t expect that he 

can re ce ive an equivalent re turn on his l ive sto ck . That return 

would  flow to the p ro duce r whe ther he grazes his  l i ves tock 

on his own l and or  on s omeone e l s e's . The Haus l e  me tho d  was 

us ed to value the changes in forage product i on for thi s  

economi c evaluation o f  the effe cts of weather modi fi cat i on 

on range land p roduction o f  l ivesto ck . 

Dat� Acquisit i on 

Range Conditions 

Month ly reports of range condition estimates we re obtained 

from the Stati sti cal Reporting Servi ce. The s e  data were col l e cted  

fo r crop rep orti ng distri cts 1 ,  2 ,  and 7 fo r the ye ars 1 9 40 

through 1 971. The s e  crop report ing di s tricts , however , als o 

encompas s  count ies  out s i de the study area , s o  the range 

condition rep orts are only p arti ally representative of the ran ge 

conditi ons in th e study are a .  In  o rder to deve l op a s e t  o f  

range condi t i on estimat es pecul iar to the s tudy are a ,  i t  was 

as sumed that the reports  for crop reporting di s t r i cts were 

1 Texas Agri cultural Extens ion Servi c�, "Budget s  for Texas 
Crop s " , Texas A&M Univers ity ,  CMP-10-27) , C o l lege Station , 
Texas . 
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i ndicative o f  t he range cond i t ion at the geographic cente r  

of each respe c t ive d i s tr ic t . An interpolat ion rout ine drawn 

from computer graphic s was us ed to weight the dis trict  repor t s  

t o  produce  an e s t imated range cond i t ion for the rangel and 

act ivity center  o f  the s tudy area . 2 This act ivity center i s  

the point  through whi ch a north - s outh l ine divides al l 

r ang e land acre age equa l ly eas t and we s t , and an east -we s t  l ine 

divides the acreage equal ly no rth and south . For the Big - Spring 

Snyder area , the rang e land act ivity center l ies  approximate ly 

1 1  m i l e s  northwes t  of Colorado City in Mitche l l  County ( s e e  

F i gure 6 ) . I t  was assumed that the range condit ion at  thi s 

geographical  l ocat i on i s  representa t ive of the ent ire s tudy 

are a .  

Ra infa l l  and T emperatur e  

Ob s e rvat ions of rainfal l  data were deve loped for the 

rang e l and activity center j us t  as they were for the crop 

act iv i ty c enters . This procedur e is des cribed in de t a i l  in 

the previous r eport . 

Forage Yie ld 

E s t imates  o f  forage yie ld by rang e s i t e  we re obtained 

from county S o i l  Surveys publ ished by the Soil  Conservat ion 

Service . The s e  e s t imates  showed the pounds of forage which 

would  be expected in wet years and dry years on a g iven range 

s ite  when the rang e i s  in exc e l l ent condit ion . The forage that 

i s  inc luded  in the e s t imates  include s a wide var iety of gras s e s  

pecul iar to  a p articular cl imate and a part icular s o i l . 

2 Refer t o  p revious report for detai l s . 
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F igure 6 . -�rhe B i g  Spr ing - Snyder Study Area 
and the Location of the Rangeland Activity 
Center 
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Thes e e s t imat es were updat ed by the Area Range Cons ervat i oni s t  

in the Bi g  Spring area  who provided an e s t imated o f  the curr ent 

ave r age forage yie lds being re al i z ed in the region according 

to range site. The range of forage y i e lds from the s oi l  s urveys  

were adj us t ed to reflect  thi s  updated informat i on. The 

adjus tment p ro cedure was done as fo l lows : 

Max. y i e l d  (adj.) 

Min. y i e ld ( adj.)  

Max. Y i e ld 
= Updated Ave rage X Reported Aver age  

= Updated Average X Hin. Yie ld 
Reported Average 

The forage y i e lds fo r each range s i t e  were then wei ght ed 

by the number o f  acres of  each range s i te resulting in an 

average maximum and minimum forage y i e ld per acre fo r the 

s tudy are a. I t  was then as sumed that this average repres ented 

th e forage product i on pos s ib i l i t i e s  occurring at the crop 

act ivity center of the s tudy are a .  

Re gres sion Mode l 

The rang e l and respons e mode l deve l oped for the s tudy area  

was de termined us ing the s t ep - wi s e  regre s s i on rout ine of  the 

UCLA B I OMED s t at is t i cal p ackage on the TWDB ' s  Univac 110 6 .  

The mode l contains three rainfall  variables  and a var i ab l e  

for the previous year ' s  range condit ion. The model i s  sign i fi cant 

at the 9 9 . 5% leve l and all of the coefficients are s i gn i fi c ant 

at the 9 5% leve l. The coeffi cient of det e rminati on ,  R2 , i s  
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0. 8 7 .  Spe c i fi cal ly , the mode l is : 

Y = - 4.4 5 7  + 2 . 4 7 7  x1 + 1.0 7 3  x 2 + 1.11s x3 
( 5 9. 7 3 5 9 )  ( 7.69 8 3 )  (4 . 765 9 )  

+ 8 5.9 4 3  x4 

(13 3.6 3 84 )  

Where : Y = 7 5 . 18% 

x1= Sum of Jan. thru Apr. mean rainfal l 
( 3.79  inches ) ( 9 . 6 em. ) 

x2= May mean rai nfal l ( 2 . 9 5  inches ) ( 7 . 5  em) 

x3= October me an rainfal l (1.9 8 inches ) ( 5 . 0  em. ) 

x4= Previous year ' s  range condi t i ons 
( 7 5 . 4 8% ) 

S.E. = 3 . 32 

F 4 , Z6 = 4 5 . 2 0 3  

R2 = . 8 7 4 3  

The values in parentheses  ( ) below the coe ffici ents are 

th e F-values us ed in determining the s i gn i fi cance of each 

variable. As i s  readi ly s een , the mos t s ignifi cant variable  

in  the mode l i s  the  previous year ' s  range condi t i on. This  i s  

l arge ly due t o  the fact that i f  th e range condi t ion i s  good 

during any g iven year , the p l ants are heal thy enough and have 

the stamina to survive th e winter and s tart a good g rowth the 

fo l l owing year. On th e o th er hand , i f  th e range condi t ion 

is poo r ,  the p l ants l ack th at s t amina , and it i s  more diffi cul t  

fo r them to deve lop a good s t and the fo l l owing yea r ,  regardle s s  
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of the amount o f  rainfal l .  

This mode l can be  us ed  to  es t imate the e ffects weather 

modifi cat i on act ivi t i e s  might have on the condi t i on o f  the 

range by  as suming that a 10% increase in  ave rage rainfa l l  

would  o ccur during e ach of the months appearing i n  the mode l . 

The fol lowing t ab le out l ines thes e  e ffe cts . 

T ab l e  2 . - - E ffe cts  of 10% Increase in Rainfa l l  on 
Year ly Average Range Condi t i on 

I ncreas e in R .  C . (% ) 

Jan .  0 . 166  

Feb . 0 . 17 3  

Mar . 0 . 198 

Apr .  0 . 401 

May 0 . 316 

Oct . 0 . 2 21 

The gre at es t effects of rainfa l l  on range condi t i on appear 

to b e  Apri l, May , and October . The l arge e ffe cts are ob s e rved 

in thos e months princip ally becaus e the ave rage rainfal l  is  

sub s t antial ly higher . A 10% increas e in rainfal l in May , 

for examp l e , woul d  be  0 . 295 inches ( 0.75  em) , whi le a s imi l ar 

increas e in Feb ruary would be  only 0 . 0 7 0 inche s ( 0 . 18 em.) 

Al though rainfal l in the summer months did no t appear in 

th e mo de l , it s e ems log i cal th at rainfal l during the summer 

is a l s o  import an t  in sus t aining the range l and and in 

es t ab l i s hing a heal thy growth of cool we ather grasses . 

Probab ly be caus e o f  th e high temperatures  and th e concurrent 
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high evapotranspi rati on rates , rainfal l in June , July , and 

Augus t has a re l at ive ly short t e rm e ffe ct. That i s , the primary 

effe ct of r ainfa l l  in any o f  these  months is obs e rved in the 

range condi tions of th e fo l lowing months . The fo l l ow ing t ab l e 

shows the corre l at i on factors between rainfal l in May through 

Sep tember and range condi t i ons of th e f i rs t three succe eding 

months . 

Tab l e  3 . - - Corre l at i on o f  Rainfa l l  w i th Range 
Condi t i on s  in the Three Suc ceeding Months 

R�irt£all Motith 

May June July Augus t S eptemb e r  Average  

1st Mo . 
Fo llowing . 5 1 3  . 47 0  .456 . 5 04 . 5 0 4  . 4 89  

2nd Mo . 
Fol l owing . 5 0 1  . 45 5  . 363  . 4 8 1  . 4 50  . 4 5 0  

3rd Mo . 
Fo llowing . 20 3  . 40 9  . 1 66 . 4 8 7  . 3 8 9  . 3 3 1  

There i s  an averag e  o f  0 . 48 9  correlation o f  the summe r 

month rainfal l wi th th e range condi t ion o f  the fi rs t succeeding 

month dropp ing to  about a 0 . 4 5 0  for th e s e cond month , and a 

0 . 3 31 average for the th i rd month . 

The growth cy cle  o f  range p l ants is  another re ason why 

rainfal l in the summer months do es no t have a s i gnifi cant e f fe ct 

on th e condi t i ons o f  the range . Normal ly , range p lant� , l ike 

other crops , grow mos t during the sp ring and e arly summer .  

I f  the p l ants have e s t ab l i shed a good s t and during that t ime , 
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then average rainfall  dur ing the summer i s  suffi cient to  sus tain 

them through the year . However ,  i f  the p l ants have a poor  

s t and at  the end o f  thei r  p rime growing s eason , then there is  

ve ry l i t t l e  th at summer r ainfal l c an do  to improve that 

condi t i on . 

E con·omic Effe cts 

The range condi t i on respons e model des crib e d  in the 

previ ous s e ction , toge ther  wi th information about forage yie l ds , 

range l and acreage s ,  and daily  consump t i on by range l ives tock ,  

prov i de s  the info rmat ion nece s s ary t o  es timat e the e conomi c 

effe cts  o f  rainfa l l  dur ing various months o f  the year . 

Us i ng the proce dure previ ous ly des cribed in the methodo logy 

s e c t i on ,  the wei ghted maximum product ion o f  forage at the 

range  act ivi ty cente r  was found to  be 1 , 8 41 lbs ( 8 3 5  kg . )  

p e r  acre , and the we ighted  aver age product ion was 1 , 39 7  lbs . 

( 6 34 kg . ) .  The difference b etween the s e  two fi gures , 4 4 4  lbs . 

( 2 0 1  kg . ) ,  i s  th e t ot al increas e in forage p ro duct ion whi ch 

woul d  be  real i zed  i f  th e range condi t i on incre ased from its  

average of 7 5% t o  i t s  maximum o f  1 0 0 %. Under the assump t i on 

that changes in range condi t i on have a l inear re lat i ons hip 

with change s  in fo rage product i on th e ave rage  increase  in 

forage production i s  computed to  be 17 . 76 lbs . (8  kg . )  p e r  

one per cent increase in range condi t i on. 

Wi th thi s  b as e  value re lat ing range condi ti ons to actual 

fo rage p ro duction ,  the phys i cal impact of incre ased r ainfal l 
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on forage production can be determined by simp ly mul tip lying 

the es timated  e f fe cts of  rainfall  on range condition , given 

in Tab le 2 ,  by 1 7 . 7 6  ( 8 . 1  kg . ) . An es timate of  the total 

effect o f  rainfall  on forage  growth in the region is found 

by multip lying the s e  yie lds per acre by the numbe r  of range l and 

acres in the s tudy are a. Tab le 4 shows the s e  total e ffect s . 

Tab l e  4 . - - Total Effe ct s  o f  a 1 0 %  Incre as e 
in Rainfal l on Range Forag e  
Pro duction (millions o f  p ounds ) 

Forage - lbs . 
(kg . ) 

Jan . 1 5 . 3  
(6 . 9 )  

Feb . 16 . 0  
( 7 .  3) 

Mar . 1 8 . 3 
( 8 .  3) 

Apr .  37 . 0  
( 1 6 . 8 ) 

May 2 9 . 2 
( 13.2 )  

Oct . 2 0 . 4  
( 9 . 3) 

The next s t ep in de termining the e conomic value o f  this 

total fo rage production is the comput ation of the numb er o f  

anima l unit months o f  gra zing the forage wil l support . Two 

range management sys tems ar e cons ide red in the analysis . 

Sys tem I ,  a sys tem p ropos ed by mos t  range cons e rvationis ts , 

is b as e d  on the assumption th at only 50 % o f  the avail ab le 

forage wil l b e  cons umed by lives to ck .  The other 5 0 % is l e ft 
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on the g round as a range imp rovement measure . Sys tem I I ,  on the 

other  hand , is sugge s t e d  by s ome l ives tock s�ec i al i s t s , and 

i s  b a s e d  on the assumpt i on that l ive s t o ck could consume 6 0 %  

o f  th e avai lab le fo rage wi thout damaging· the rang e l and . I n  

thi s  sys t em , the condit i on o f  the range would  maintain i t s  

current s t atus . Haus le , i n  his s tudy , es t imat ed that one 

animal uni t  requires about 2 0  lb s .  ( 9 . 1 kg. ) o f  forage  p e r  

day . By th i s  cri terion , 4 0  lbs . ( 1 8 . 1 kg. ) o f  forage i s  

requi red fo r e ach an imal uni t  day o f  graz ing under Sys t em I ,  

and 33 lbs . ( 1 5  kg . )  under Sys t em I I . The numb er o f  animal 

uni t  day s of grazing avai lab le from the incre as ed product i on 

under e ach sys tem was then found by divi ding each value in 

Tab l e 4 by 40 and 33 , respective ly .  Animal uni t  months o f  

g r a z ing we re computed b y  divi ding the animal uni t  days avai l ab l e  

under each sys tem by 30 . 

The direct economi c effects  of the as sumed 1 0 % increase  

in rainfal l in e ach month appear ing in  the regre s s i on mode l 

were then determined. From the budgets of  the Texas Agricul tural 

Extension Service , it  was found that in 1 9 7 4 ,  the average cos t 

of an animal uni t  mon th o f  graz ing was $8 . Mu ltiply ing this 

value by the numbe r  o f  an ima l un i t  months of graz ing p rovided 

by e ach management sys tem pro duced an e s t imate of the di rect 

econom i c  e ffe ct re sul t ing from a 1 0 %  incre as e in rainfall . 

Thes e  e ffe cts are found in Tab l e  5 .  
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T�b l e  5 . - - Direct Economic E ffe cts by Month and 
Range Management Sys tem Due to  a 1 0 %  
I ncre as e in Rainfal l (Thous ands o f  
Do l l ars ) 

Sys tem I Sys t em I I  

Jan . $1 0 2 . 1  h23 .  7 

Feb . 1 0 6 . 1 12 9 . 3  

Mar . 1 21 . 9  1 4 7 . 7 

Apr .  2 4 6 . 8  2 9 9 . 1 

May 1 9 4 . 6 235 . 9  

Oct . 135. 8 1 6 4 . 6  

The values lis ted in Tab le  5 are on ly the "direct " e ffects  

resulting from the incre ased rainfa l l .  Other "indire ct " e ffects 

als o occur as a result of the incre ased income by livestock 

pro ducers . Since this increase in income is received by 

hous eho lds of the producer , se condary and tertiary e ffects  

would be re alized when th e produce r spends his extra income 

on consumer goods or on exp anding his output , the reby caus ing 

other s e ctors o f  th e economy to in creas e their output s .  

Many such effe cts  woul d  o ccur throughout the economy . 

Me at packers , fo r ins tance , would receive an additional income 

from processing the live s to ck ,  and car de alers woul d increas e  

their income wh en the lives tock producers purchas e d  more 

automobiles  with their increased pro fits. An estimate of the 

to t al e ffe cts on the e conomy arising from an increas e in 

rainfal l ,  therefo re , would p rovide a more accurate me asurement 
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of  the b ene fi ts  of  th at rainfal l .  

The s e  total  e ffects can be e s t imat ed through the us e o f  input

output analys is , and are des cribed in more de tai l in Chap t e r  2 

of th is report. 

Summary 

The purp o s e  of th is  proj e ct was to es timate the e ffects o f  

we ather modi ficat ion act ivities  o n  the production o f  fo rage 

on the native r angelands of the Big Spring- Snyder are a ,  and 

to est imate the e conomi c e ffe cts  o f  changes  in forage p ro duct ion 

on the l ives t ock indus try .  Es t imat es of the s e  effects  were 

deve l oped  primar i ly th rough the use o f  mul t iple  linear regres s i on . 

Some of  the major results  o f  the s tudy were: 

1 .  Rain fal l during the spring months is very 

import ant t o  det ermining the condi t i on o f  

the range during the res t  o f  the year . A 

1 0 %  increase  in rainfal l in May , for examp l e , 

would incre ase fo rage y i e l d  by 2 9 . 2 mi l l ion 

pounds (13. 3  mill ion kg . )  over the reg ion , 

result ing in a value o f  as much as $235 , 9 0 0  

i n  income to the area lives t o ck producers . 

2 .  The range condi t i on o f  the p revi ous ye ar has 

a s i gnificant imp act on the current range 

condi t i on .  A carry - over of he al thy range 

p l ants through the winter months is very 

import ant in e s t ab l is hing a good s t and of  

p l ants in  the fo l low ing spring . 
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3. A 1 0 %  increase in rainfall in April would 

have the larges t  effect  on t o t al income to  

area  live s to ck p roduce rs . Thi s 0. 1 6  inches 

( 0. 4 1  em . )  increase could re sult in an income 

increas e o f  as much as $ 2 9 9,1 0 0. 
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CHAPTER 2 

INTERINDUSTRY EFFECTS OF WEATHER MOD I F I CATI ON 

Chapter  1 of this report , and the previous repor t , "The 

Economic Effects  of Weather Modif icat ion Act ivit e s  - Part I ,  

Crop Product ion" have outl ined the e ffec t s  of assumed 10 

percent increas e s  in rainfal l  on the hous eho l d  income o f  the 

crop and l ivestock p roducers in the Big Spr ing - Snyder area . 

The e conomic effec t s  of  that increas e in income , however , 

extend b eyond the crop and l ives tock producer ' s  po cket s  into 

a l l  the othe r  s ectors of the economy . There are four 

ec onomic effects  which normal ly re sult from increas ed crop 

and l ives tock p roduc t ion . 

F i rs t  i s  the d irect effect which is that increase in 

p roduct ion r esulting "direc t ly" from a certain outs ide 

s t imul ant s uch as an increase  in s al e s  to  marke t s  out s ide 

the r e g ion . In  this case , the direct effect is  the value 

of the addit ional product ion of crops and lives tock . 

Second i s  the indirect effect which occurs whenever a 

s ec t or of the e conomy s e l l s  a good or s ervice to a final  

consumer such as  exports , government , or cap i tal  format ion . 

These  s ec t ors  of the economy are known as final demand s ec tors , 

and any purchases  made by them are determined by factors 

lying outs i de the r eg ional economic system . That is , 

the type  and amount of g ood or s e rvice they purchas e i s  not 
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controlled in any way by the regional economy . The indirect 

effect i s  realized when , for example , a $ 1. 0 0  purchas e  is  

made by the federal g overnment from the irrigated crop sector . 

In  the B i g  Spr ing - Snyder area , the irrigated c rop s ector 

would then spend that $ 1.0 0 on purchas ing goods and s ervice s  

required i n  i t s  product ion process .  It would spend 1 1.4 ¢ 

on chemi cals , 4.6¢  on lumber and hardware , 7.2 ¢ on o ther 

agricultural s ervices , and 2 6.3 ¢ on labor . The chemicals 

sector would , in turn , spend 2.4 ¢ of its  11.4 ¢ income on 

crude petroleum , 1.7 ¢ on other chemicals , and 1.7 ¢ on labor . 

The crude petroleum would then spend 0.2 ¢  on  o ther mining 

product s ,  as well as , smaller amounts on o ther produc t s . 

The total increa s e  in output of all the s ec tors  o f  the 

economy , as ide from the ini t i al $1.00  increas e by irrigated 

crops , is  the indirect  e ffect of that increas e .  

Thi s  chain of  purcha s ing - s elling act ivity can be further 

illustrated in F i gure 7. Thi s  figure s hows a hypothe t i cal 

economy cons i s t ing o f  three produc ing , or proce s s ing , s ectors  

(A , B ,  & C) , a final payment s  s ector , (D) and a f inal demand 

s ector (E) . A f inal payment s ector i s  a s ector which does 

no t recirculate  any of  its  income to  o ther<s ector s  o f  the 

regional economy . The imports sector , for example , is included 

in this  cat egory and is  made up of producers of goods or  

s ervices  lying outs ide the reg ion . Any money g o ing to  them 

in exchange for goods or s e rvice s , remains out s i de the 

reg ion and,do es  no t fur ther affec t  the reg ion ' s  economic 
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Figure 7 The Flow of Money Through the Sectors of a Regional Economy 
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act ivi ty . Other s ectors  norma�ly included in the f inal 

payment s s ector are government ,  depr eciation , and , at  

t imes , households . 

F i gure 7 ,  demonstrates  the flows o f  money , and the r eve r s e  

flow o f  goods and s ervices , which o ccurs when the f inal demand 

for the product o f  sector  A increases  by $ 1 . 00 . . The cycle 

o f  money flow continues unt il the amount spent by any s ec tor  

becomes neglig ible . Summing the total amount spent by  all 

three produc ing s ectors provide s an e s t imate o f  the f inal 

demand mult ipli er; i . e . , the to tal increas e in output in 

the reg ion result ing from the $1 . 0 0 ini t ial increase in 

f inal demand for the product of  s ector A .  S ince that $ 1 . 0 0 

ini t i al increase  i s  the direct effec t , the indirect e ffect 

is the d ifference b etween the $ 1 . 0 0 and the total effec t . 

The third economic effect  i s  the induced effect ar i s ing 

from incr eased consumer spend ing . In  �he example g iven above , 

i f  the p roducers o f  irr igated crops spent the ir addi t ional 
\ 

2 6 . 3 ¢ hous ehold income on consumer i t ems such as grocer i e s , 

clothing , g as oline , and recreat ion w ithin the region , an 

addit ional amount of economic act ivity would be generated by 

the producers of tho s e  i tems . Thi s  economic act ivity exi s ts 

in add i t i on to  the total dir ect and ind irect effects ment i oned 

above , and is  computed as the d ifferenc e  between the total  

economic effects  when payment s  to  hous eholds are cons idered 

spent , thereby generat ing mor e  economic activity , and when 

payment s  to hous eholds are cons idered· a fi:.nal payment . 
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The fourth economic effe c t , and one which has par t icular 

applicab ility in det ermining the t otal  e conomic effec t s  o f  

add i t i onal rainfall , i s  the s temming - from effect .  I t  i s  that 

ind irect  and induced effect which occurs when a proc e s s ing 

s ec t or purchas e s  s ome addi t ional amount o f  product ion o f  

crops or  live s tock . I t  occurs becaus e ,  in addit ion to  

purchas ing the  crop or  lives tock , the proces sor  mus t  purchas e 

a proport ional s hare o f  i t s  o ther product ion r equirements 

from other sectors  o f  the economy . These  other purchas e s  

g enerat e  a certain amount o f  indirect  and induced effect on 

t he o the r s ectors  of the economy . Thes e effects , then , 

" s temmed - from" the in i t ial increase  in production o f  l ives tock 

or crop s . 

The e ffe c t s  described thus far are the normal effec t s  

ar i s i ng as  a re sult of  an increase i n  f inal demind . I n  

this proj ect , however , a slight divergence is  required to  

arr ive at  an accurate e s t imate o f  the  economic value of  

add i t ional rainfall . As  was s tated earlier , the indirect  

and induced  effects  occur when a s ector makes add i t ional 

purcha s e s  from o ther s ec tors o f  the economy t o  meet a 

change in f inal demand . In this cas e , however , the crop 

and lives tock sectors  received an addi t ional hous ehold income 

without having to increase the i r  purchas es . The normal 

indirect  �nd induced effe ct s , therefore , do not oc cur . 

Inst ead , the e ffect which is  mo st  likely t o  occur , o ther 
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than the increas e in product ion , is  a result  of  households 

spending the addit ional  income on consumer i t ems . Thi s  

expend i ture would increas e economic  act ivity in the region . 

Therefor e ,  economic effects resul ting from increased rainfal l 

would b e  the d irect e ffect , the household  consump t ion effec t , 

and the s temming - from e ffect . Thes e  wi l l  b e  dis cus sed  in 

detail  l ater . 

One o f  the mos t  comprehens ive me thods o f  measuring the 

effects  des c r ib ed above is input - output analys i s . This  

procedure was deve loped by  Was s ily W .  Leont ief  and was first  

pub l i shed by  Leont ief  in his  analy s i s  o f  the s tructure o f  

the Amer ican economy during the period  1 9 1 9  to  1 9 2 9 (Le ont i e f , 

1 9 5 1 ) . S ince that t ime much res earch has been done t o  

expand the us efulne s s  of  thi s procedure , and many s tudies , 

both for the Uni t ed States  as a whol e  and for sma l l er areas , 

have b een c onducted . Some o f  the s e  s tudi e s  inc lude an 

ana ly s i s  of the U . S .  economy for 1 9 4 7  (U . S .  Department of  

Labor , 1 9 53) , a study of  the economic s tructur e  of  Wes t . 

Virginia (Barr , 1 9 6 8 ) , and the inpu t - output s tudy o f  the 

State of Texas (Grubb , 1 9 73) . The results  of a s tudy to  

determine the  benefits  of  irrigat ion in Nebraska has a l s o  

p rovided s ome very us eful informa t ion  pertaining to  

s t emming - from effects  ( Roe s l e r , 1 9 6 8 ) . 

Purpos e  and Object ive s  

The purpos e  o f  this  s tudy i s  t o  determine tho s e  direc t , 
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hou s ehol d  consumpt ion , and s temming - from economic  effect s  

whi ch could be  expected  i f  attempt s  to  increase r ainfal l  

thr ough weather modification succeed . Thes e  effects  wi l l  be  

computed for a s sumed increas es  in produc t ion of cotton , 

whe at , grain s orghum , and l ivestock already defined in 

e arlie r  pha s e s  of this  s tudy . 

The spe c ific  ob j ect ives for this s tudy are as fo l lows : 

1 .  To devel op an input - output model  of  the 

economy of the Big  Spr ing - Snyder area . 

2 .  To e s t imate tho s e  house ho l d  consump t i on 

e ffec t s  result ing from addit ional output 

by the cotton , whea t , grain sorghum , and 

l ives tock indus tries . 

3 .  To es t imate tho s e  " s temming - from" effect s  

which occur when crop and l ives tock related 

s ectors  proces s  an assumed increas e in output 

of one of the four agr icultural commodities  

ment ioned in  obj ect ive 2 above . 

To measure the economic effects  described above as they 

are r e l ated to weather modi f i ca tion in the Big Spri ng - Snyder 

are a , an input - output model p ecul iar to  the s tudy area was 

deve l oped . A mathematical  descr ip tion of this model  i s  

i n  Appendix C w i th the results  o f  the model  in Append ix B 

o f  this  report. Several assumpt ions were nece s s ary for 

this  mode l : ( 1 )  t echnica l coe fficient s , i . e . , the mix of 

input r equi r�ment s  for any one s ector of the economy , 
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r emain cons tant over t ime; ( 2 )  relat ive prices  of input s 

remain constant over t ime; (3) the amount of any one input 

required in a product ion proc e s s  i s  linearly related to 

the total output of the s ec tor;  and (4)  the types  of 

bus ine s s e s  compos ing any s ector are rela t iv ely homog eneous ; 

i . e . , the mix of input requirements shown for a s e ctor i s  

repre sentat ive of t hat sector . 

The primary usefulnes s  of the input - output model i s  

to  develop an unders tanding o f  the compl ex s tructure of the 

economy and to present s ome i dea as to  the degree of effec t s  

whi ch could b e  expected to o ccur . The s ectors of the economy 

of the Big  Spring - Snyder  area were delineated as  s hown in 

Table 6 .  A further description of the make up of each 

s e ctor is  shown in  Appendix A .  The model is composed  of 32 

process ing s e ctor s , 5 fina l payments sectors , and 6 f inal 

demand s ectors . 

Economic I nput 

Tabl e  7 s hows the output of each s ector of the economy 

for the Big Spring - Snyder area in 1 9 6 7 . The s ectors have 

been grouped  by maj o r  cat·egories  of act ivity . By far the 

l arges t industry in the area i s  mining . Mining , primar i ly 

of petroleum , made up $438 mi l l ion , or  36% of the total  

process ing sector output of the area . Pe trol eum mining , 

al though exi s t ing in  all the count i e s  in the area , i s  

centered i n  Scurry County whi ch produced 34% of the c rude 

petrol eum and 30% of the natural gas. 
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Sector 

1 
2 
3 
4 
5 
6 

7 
8 
9 

1 0  
1 1  
1 2  
13 

1 4  
1 5  
1 6  

1 7  
1 8  
1 9  
2 0  
2 1  
2 2  
23 
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  
30 
31 
32  

F inal  

Table  6. - -Ec onomic Sectors  o f  the Big  Spring 
Snyder S tudy Are a  

Number 

Payments  

Sector  Name 

I rr igated Crops 
Dryland Crops 
L ives t ock 
Al l Other Agr i culture 
Crude Petroleum and Natural  Gas 
Natural Gas L iguids , Oil  & Gas 

F i e ld Services  
Construct ion 
Meats & Da iries  
Mil l ing & Feeds 
Foods & Beverages 
Tex t i l e  Produc t s  
Wood Produc t s , Printing & Pub l ishing 
Chemicals , Petroleum Produc t s , P l as t ic , 

Leather , G l a s s  Product s  
Clay , Stone , Cement Product s  
Other Manufactur ing 
Local & Long Dis t ance Trucking , Storage 

and Arrangement 
Other Transportat ion 
Communications 
Gas Services  
Electrical  Services  
Water & Sani tary Services 
Who lesale  Farm Product s  
Whole sale  Petroleum Product s  
Other Wholesale  
Lumber  Yards , Hardware , etc. 
Auto dealer s , Repair , Service Stat ion 
Other Ret a i l  
F inanc e , I nsuranc e ,  Rea l  Es t ate  
Amus ement & Recreat ion 
Medical Services 
Educational Services  
Al l Other Services  
Hous eho lds 
Federal Government 
State Gove rnment 
Local Government 
Imports  

F inal Demand Hous eho lds 
Federal Government 
State Government 
Local  Government 
Exports and I nventory Change 
Cap ital  Format ion 
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Tab l e  7 . - - 0utput by Sector and Maj or Group , 
Big Spr ing - Snyder Area , 1 9 6 7 , 
( $l , O O O ' s ) . 

Agr icu l ture 

1 Irr igated Crops 
2 Dry l and Crop s 
3 Lives t ock 
4 Al l Other Agr iculture 

Mining 

5 Crude Petroleum and Natural 

2 1 , 91 7 . 99 0  
63 , 88 2 . 38 8  
2 4 , 2 9 2 . 1 83 
1 9 , 2 1 8 . 8 54 

Gas 359 , 1 7 8 . 8 8 7  
6 Natural  Gas Liquids , O i l  & 

Gas Field  Services  7 8 , 7 7 9 . 6 0 5  

Construct ion 

7 Construct ion 

Manufac tur ing 

8 Meats & Dairies  
9 Mi l l ing & Feeds 

10 Foods & Beverages 
1 1  Texti l e  Products  
12  Wood Products , Pr inting 

& Pub l i shing 
13 Chemical s , Petroleum 

Products , P l as t ic , 
Leather ,  G l a s s  
Produc t s  

14  C l ay ,  Stone , Cement 
Products  

1 5  Other Manufactur ing 

Ut i l it i e s  

1 8  Communicat ions 
1 9  Gas Services  
2 0  El ectrical Services 
21  Water & Sanitary Services  

Trade & Transportat ion 

1 6  Local  & Long Dis tance 
Trucking , S torage , and 
Arrangement 

17 Other Transportat ion 

2 9 , 3 03 . 0 0 0  

8 , 1 0 5 . 64 1  
1 , 7 5 5 . 6 7 8  
7 , 1 8 2 . 11 8  
9 , 7 9 0 . 8 9 9  

4 , 7 8 5 . 2 9 0  

1 73 , 48 7 . 6 7 4  

9 , 368 . 3 7 1  
1 8 , 1 9 5 . 1 0 5  

1 0 , 34 0 . 2 6 6  
1 5 , 9 1 9 . 73 5  
1 6 , 0 9 7 . 46 0  

2 , 536 . 0 0 1  

8 , 9 9 0 . 7 8 7  
1 5 , 8 44 . 2 7 9  

- 4 2 -

1 2 9 , 31 1 . 4 1 5  

437 , 9 5 8 . 49 2  

2 9 ,303 . 0 0 0  

232 , 67 0 . 7 7 6  

4 4 , 8 93 . 4 6 2  

2 54 , 7 9 2 . 8 4 1  



Tab l e  7 . - - 0utput by Sector and Maj or Group , 
Big  Spr ing - Snyder Area , 1 9 6 7 , 
( $1 , 0 0 0 ' s ) . (cont inued) 

2 2  Who les ale  Farm Products  
2 3  Who lesale  P e tro leum 

Products 
2 4  Othe r  Whol e s a l e  
2 5  Lumber Yards , Hardware , 

e t c . 
2 6  Auto Dealers , Repair , & 

Service  Stations 
2 7  Other Ret a i l  

Services  

28  F inanc e , Insuranc e , 
Rea l  E state 

29  Amus ement & Recreation 
30 Medical  Services  
31  Educat ional Services  
32  Al l Other Services  

TOTAL 

5 , 01 8 . 0 50 

4 , 09 6 . 0 6 2  
1 6 , 9 30 . 6 8 1  

2 8 , 63 8 , 5 0 1  

7 0 , 6 5 1 . 7 6 1  
1 04 , 6 2 2 . 7 20 

1 9 , 94 1 . 8 2 8  
6 5 2 . 3 4 5  

1 3 , 7 56 . 93 4  
2 1 , 1 8 2 . 88 7  
1 6 , 8 0 6 . 9 0 8  
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Agr i culture p roduced $ 1 2 9  milli on , or  11% , of the total 

p roc e s s ing s ector output in 1 9 6 7 . Cotton , wheat , and grain 

s orghum made up 9 7% of the total dryland and irrigated 

crop produc t i on of $8 5. 8 million , while lives tock account ed 

for $ 2 4. 3  milli on . 

Import s  of g oods and s ervices  required for the var ious 

product ion p roces s e s  by the economic  s ectors of an area are 

a maj or drain on economi c  gains from change s  in f inal demand . 

In 1 9 6 7 , the proc e s s ing s ectors of the B ig Spring - Snyder 

area imported a total of $ 5 4 3  million wor th of goods and 

s ervi ce s , or over 4 5% of the total purchas e s  by tho s e  s ectors  

(See Table 8 ) . Be ing cons i s tent with its  level of output , 

the mining indus try imported 36% of all the imports into 

the reg ion . The chem icals and other retail sectors also 

imported a large s hare of thei r  inputs  with about 1 1% of 

total imports  go ing to e ach s ec tor . The development of 

industries  which supply the mining , chemicals , and o ther 

retail s ectors of the B i g  Spring - Snyder reg ional e conomy 

would greatly enhance that regional e conomy . 

Results of Analys i s  

Thi s  sect ion presents the input - output model developed 

for the Big Spr ing - Snyder area , a br i ef descr ipt ion of how 

to read the var ious tables of the model , and an analys i s  

o f  the to tal economic effects  resulting from an assumed 1 0% 

measur e in rainfall in the reg ion . 
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Table 8 . - - Imports  and Perc ent of Total Imports  
by Sector , Big Spr ing - Snyder Area ,  
1 9 6 7  

Sector 

1 I rr igated Crops 
2 Dryland Crops 
3 L ives t ock 
4 Other Agriculture 
5 Crude Petroleum 
6 Other Mining 
7 Construct ion 
8 Mea t s  & Dairie s 
9 Milling & Feeds 

1 0  Food & Beverages  
1 1  Text iles 
1 2  Woo d  Product s  
13 Chemicals 
14 Cement Product s  
1 5  Other Manufactur ing 
1 6  Local and Long Distance 

Trucking , S torage , and 
Arrangement 

1 7  Other Transportation 
18 Communicat ions 
19 Gas Service  
20  Electr ical Services  
21  Water & Sanitary Services  
22  Wholes ale Farm Products 
23 Whole s ale Petroleum Products  
2 4  Other Wholes ale 
2 5  Lumber Yards , Hardware ,  e tc . 
26  Auto  Dealers , Repair , & 

Service Stat ions 
27 Other Retail 
28 Financ e , Insurance , Real 

Estate 
2 9  Amusement & Recreat ion 
30 Medi cal Services 
31 Educational Services 
32 All Other Service s 

TOTAL 

- 4 5 -

( $10 0 0 ) 
Imports  

7 , 98 5 . 7 78 
2 2 , 67 2 . 1 4 7  

9 ,8 4 3 . 533 
7 ,8 4 7 . 23 2  

1 5 5 , 0 2 2 . 67 2  
39 , 2 19 . 37 1  
1 6 , 8 1 6 . 8 1 2  

1 , 98 2 . 38 5  
6 1 0 . 8 4 4  

4 ,38 7 . 5 9 5  
6 , 6 0 0 . 7 0 2  
2 , 9 5 9 . 2 9 0  

6 1 , 8 0 9 . 239 
4 , 635 . 378 

1 2 , 5 6 1 .885  

4 ,374 . 2 7 9  
7 , 8 4 4 . 7 4 1  
4 ,8 5 2 . 986  
2 , 9 7 4 . 2 7 7  
6 , 38 5 . 6 56  
1 , 198 . 7 6 0  
2 , 443 . 31 1  
1 ,8 7 6 . 67 7  
8 , 37 6 . 788 

1 4 , 7 6 9 , 584  

35 , 6 2 2 . 1 4 9  
58 , 8 7 0 . 37 4  

1 0 , 9 7 4 . 5 9 2  
354 . 2 43 

7 , 366 . 1 1 0  
1 1 , 632 . 2 1 2  

9 , 1 7 2 . 2 7 1  

5 4 3 , 143 . 873 

% 

1 . 4 7 
4 . 1 7 
1 . 8 1  
1 . 44 

28 . 55 
' 7 . 2 2  
3 . 1 0  
0 . 36 
0 . 1 1 
0 . 8 1  
1 . 2 2 
0 . 5 4 

1 1 . 38 
0 . 8 5  
2 . 31 

0 . 8 1  
1 .  4 4  
0 . 8 9  
0 . 5 5 
1 . 18 
0 . 2 2 
0 . 45 
0 . 35  
1 . 54 
2 . 7 2 

6 . 56 
1 0 . 8 4  

1 . 8 5  
0 . 0 7 
1 . 36 
2 . 14 
1 .  69  

1 0 0 . 0 0 



Transact ions Tabl e  

The transact ions table found i n  Appendix B ,  Tabl e  I ,  s hows 

the flow of goods and s ervi ce s , among the var ious s ec tors 

of the economy. Each row of the tab l e  repres ents the dis 

tr ibutions of s a l e s  by the row s ector to  a l l  the other 

sectors of the e conomy. Thes e  s a l e s  are g iven in dol lar 

va lues for the year in which the s tudy is be ing made. 

Converse ly , e ach column of the tab l e  r epresents the d i s tr ibution 

of purchases  by the column s ector . For  examp l e , the trans 

actions tab l e  shows that in 1 9 6 7 , the chemicals  s e ctor ( 1 3 )  

s o l d  $2 . 5  mi l l ion worth o f  g oods t o  the irrigated crop 

s ector ( 1 ) , $1 . 07 mill ion to  the crude petroleum s ector ( 5 ) , 

and $1 1 4 . 7  mill i on to  exports.  It  al s o  shows that the o ther 

reta i l  s ector purchased $1 . 2 6 mill ion in  s e rvices  from the 

e l ectric s ervice s ector , $1 . 3 6 mill ion from finance , insurance , 

and real e s tate , and $58 . 9  m i l lion from s ources out s ide the 

reg ion ( imports ) .  

Direct Requirements Table  

Thi s  tab l e ,  found in Appendix B ,  Tabl e  2 ,  shows the 

p ercentag e breakdown of a l l  purchases  made by each s ector. 

It ind icates the d irect dependence of each column s ector on 

e ach row sector for every dol lar of inputs purchas ed. The 

value s in this tab l e  represent the direct effects  on every 

s ector of the e conomy when total purcha s e s  by the column 

s ector change. For examp l e , for every $1 . 0 0 of total 

purcha s e s  by the l ives tock s ector ( 3 ) , i t  purchas e s  6 . 5 ¢ from 
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dryland crop s , 5 . 2 ¢ from who lesale  farm p roducts  ( 2 2 ) , and 

40. 5 ¢  from imports . 

I nt e rdependence Coeffic ients Tables  

The s e  table s , Appendix B ,  Tables  3 and 4 ,  are the h.eart 

of all analys e s  that are made us ing the input �output approach . 

They describ e  t he interrelat ionship exis t ing among the var ious 

s ec tors of the economy s o  that the total e ffec t of an assumed 

change in final demand can be quant ified . The values in the s e  

table s repres ent the increase i n  output that i s  r e quired of 

the r ow s e ctor to enable the column s ector to sell an 

addi t ional $1. 0 0  of g oods or services  to final demand . For 

example , Appendix B ,  Table 3 ,  s hows that in order for dryland 

crop s  ( 2 )  to s ell an addit ional $1 . 0 0 to final demand , the 

o ther agr i culture sector ( 4 )  mus t  increase it s output by 7 . 5 ¢ 

the chemicals s ector ( 1 3 )  by 1 7. 1 ¢ ,  and the lumber and hardware 

s e c tor ( 2 5 )  by 6 . 0 ¢ .  The c olumn total of 1 . 5 2 3 40  is the 

tot al increase  in output by all  sectors  of the economy . 

Table 4 differs from Table 3 in that i t  is  a "clos ed" 

mode l in wh ich the effect of increased spending by hous eho lds 

was inc luded in the total effect . Any differenc e s  in values 

b e tween Tab l e s  3 and 4 are attr ibutab l e  to  the induced 

effect de s cribed  ear l ier . 

Economic Effects  o f  Weath�r Modification 

The e conomic  e ffects of  weather modificat ion are exp l ained 
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primarily in two forms. The first is the effect of an assumed 

increase in rain fall on the total output of the region , and 

the second is the effect on total income of the region . Appendix 

B ,  Table 4 was used to estimate these e ffects . 

The initial effect of increased rainfall, which is 

described in the previously cited report on crop response 

and in Chapter 1 of this report on range response , is both 

an output effect and an income effect , as the total value of  

the increased production is paid to households . The non - direct 

effects of that rainfall differ , however , as to the impacts 

on regional output and income . In Appendix B ,  Table 4 ,  

column 3 3  are shown the increased outputs by each sector 

required when households spend an additional $1. 0 0  on consumer 

items . The major portion of the column total is the output 

of households themselves , where the output of households 

is actually a reflection of the income paid to households . 

This value of  1. 1 9 9 1 1 , then , is the total income effect of 

an additional $1. 0 0  spent by households , with 0. 1 9 9 1 1  being 

the household consumption effect and 1. 0 0 0 0 0  being the 

direct effect . 

The difference between the column total and the total 

income effect is the increase in output by the processin� 

sectors attributable to the household consumption effect . 

As was explained· earlier , the total economic effect o f  

an assumed increase in rain fall is made up o f  the direct 
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Tab l e  9 . - - Inc ome Effects  of  a 1 0 %  Incr ease in March 
Ra infal l  in the Big Spring - Snyde� Are a .  

( $ 1 0 0 0 ' s ) 

Househo ld 
Consump t ion 

Act ivitr Direct Effect Effect  
-

Total 

Cotton $ 5 1 2 . 2 2 $ 1 0 1 . 9 9 $ 6 1 4 . 2 1 

Grain Sorghum 1 5 4 . 3 5 3 0 . 7 3 1 8 5 . 0 8 

Wheat 6 . 2 9 1 .  2 5  7 . 5 4 

Lives tock 1 4 7 . 7 4 2 9 . 4 2 1 7 7 . 16 

TOTAL EFFECTS $ 8 2 0 . 6 0 $ 1 6 3 . 3 9 $ 9 8 3 . 9 9 



Tab le  1 0 . - - 0utput Effe cts o f  a 1 0 %  Increase i n  March 
Rainfal l in the B i g  Spring- Snyde r Are a .  

( $1 0 00 ' s ) 

Hous eho l d  
Di re ct Consump tion S temming 

Activi t!_ Effe ct Effe ct From Effect Total  
-

Cot ton $5 1 2 . 2 2 $284 . 30 $16 4 . 7 5  $ 9 6 1 . 2 7  

Grain Sorghum 1 54 . 35 8 5 . 6 7 4 9 . 6 4  2 8 9 . 6 6 

Wheat 6 . 2 9 3 . 4 9  2 . 0 2 1 1 . 8 0 
I Live s to ck 14 7 . 74 8 2 . 0 0 1 6 9 . 09 398 . 83 V1 

0 . 

' 

TOTAL EFFECTS $8 2 0 . 6 0  $45 5 . 4 6 $38 5 . 5 0  $1 ' 6 6 1 .  5 6  

* Based on 1 9 7 4  p ri ces 



e ffect , the hous eho l d  c onsump t ion effect , and the s temming - from 

e ffect . A method has not yet been deve l oped for e s t imat ing 

the s t emming - from income effect . Therefore ,  the total  income 

effect descr ibed in thi s  r eport wi l l  not include that e ffec t . 

Tab l e  9 outl ines tho s e  income effec t s  which have been e s t imated , 

and Tab l e  1 0  d e s cr ibes  the output effects  t o  include the 

s t emming - from effec t . The effects  of an increase in r ange 

c ondit ion as reflected by the l ives tock s ector are bas ed on 

the Sys tem I I  Range Management Sys tem descr ibed in Chap ter 1 .  

Thi s  system ,  again , i s  the one in whi ch l ivestock gra z e  6 0% 

of avai l ab l e  forag e .  

Al l the e ffects  shown in Tab le  9 and 1 0  could b e  e s t imated 

with  as sumed increases  in rainfall  in  January , February , 

Marc h ,  Apr i l , May , or October , and under both Sys t em I and 

Sys t em I I  range management schemes . However , March was 

cho s en becaus e it is a month in which effects of ra infal l  on 

p roduc t i on of  al l three crops and l ives tock have been e s t imated . 

Al s o , Sys t em I I  was cho sen becaus e i t  would be  more profit ab le 

for the l ives tock producer in the s hort run . 

To t a l  output effect of  a 1 0% increase  in March rainfa l l  

i s  e s t imated t o  b e  about twice  the d i rect effect with the 

s temming - from effect amount ing to 47% of the d ir ec t  effec t . 

I n  the l ive s t o ck sector , however , the s t emming - from effect 

is approx imately 1 1 5% of the d irect effec t , owing to  the 

fact that a l arge share of l ives tock product i on is purchas ed 
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by pro ce s s ors wi thin the s tudy area . The indirect and 

induced effec ts  o f  the purchas e  made by the processors  o f  

l ives tock , too , have a large impact o n  the l ocal economy . 

Appendix B ,  Table  4 ,  Co lumn 3 shows that the meats  and 

dairies  s ector , the l argest  purchaser  of l ives tock in the 

s tudy area , has a t otal output effect of 2 . 53 whenever final 

demand for proces sed meats increas es . Thi s  output effect 

i s  larger than tho s e  for all  the o ther s ectors in the 

Big Spring - Snyder area . 

Summary 

Thi s  phase  of the s tudy of the economic effects o f  

weather modifi ca t ion act ivi t i e s  i n  the B ig Spr ing - Snyder area 

produced est imates of the int errelationships  exi s t ing among 

the s ectors  of  that reg ional economy . As in any reg ional 

economy , an increas e in sales  to final demand by any one 

s ec tor  is reflected in a l l  the other s ectors as a certain 

mul t ipl i e r  effect . In  the Big Spring - Snyder area , this 

effect ranges from a low of  1 . 4 7  in the o ther manufactur ing 

sector to a high of  2 . 53 in the meat s and dairies  s ector . 

Thi s  means that as the meats and dai r i e s  indus try s e l l s  an 

addit ional $ 1 . 0 0 in good s  to expor t s , for examp l e , that 

total output in the reg i on would increase  by $ 2 . 53 .  The 

maj or  reason for the difference in the effects of the two 

indus tries mentioned i s  the l evel o f  purchas e s  made by 

each from indus tries  outs ide the reg ion . The o ther manu 

factur ing sector  imports approx imately 6 9% of  i t s  purchas e s  
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and the meats  and dair i e s  s ector  imports 24% of i t s  purchas e s . 

The indirec t  and induced effects of  increased  rainfa l l  

i n  the r e g i on were a l s o  e s t imated . G iven the 1 0% increase 

in ra infal l in the month of  March as descr ibed earl i e� , the 

househo l d  c onsump t i on and s temm ing from e ffect s  ·were e s t imated . 

Some of  the maj or find ings of  this  study were : 

1 .  The househo ld consumpt ion effect r esult ing 

from increased spend ing by the producers of  

cotton , wheat , grain  s orghum , and l ivestock 

fol l owing a 1 0% increase in March rainfa l l , 

i s  an increase in reg iona l product ion of  $ 4 5 5  

thousand . Thi s  amounted t o  about 5 5% of  the 

d irect  output effect . 

2 .  The $ 8 2 0 , 0 0 0  increase  in product i on in the 

four commod ity areas l i s ted above create 

" s t emming - from" output in the reg ion of  the 

$38 5 , 0 0 0 . 

3 .  The total  output benef i ts accruing to  the 

Big Spr ing - Snyder area as a result of a 1 0% 

incr eas e in March ra infall  are about $ 1 . 7  

m i l l ion . 

4 .  To tal  income in the Big  Spr ing - Snyder area 

would increase by $ 9 8 4  thous and when March 

rainfa l l  increas es  1 0% . 
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APPENDI X  A 





Sector De s c r ip t ions with Correlat ive L i s t ing o f  S I C  Codes 

Reg i onal Mod e l  
S ector  Numb er 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

1 1  

1 2  

13 

1 4  

1 5  

1 6  

Sector 

I rr igated Crops 

Dryland Crops 

L ives t oc k  

Al l Other Agr icul ture 

Crude Petroleum and 
Natural  Gas  

Natural Gas  L iqu ids , 
O i l  & Gas F i e ld Services  

Construct ion 

Meats & Dairies  

M i l l ing & Feeds 

Foods & Beverages 

Tex t i l e  Products 

Wood Produc t s , Pr inting 
& Pub l i shing 

Chemicals , Petroleum Pro 
duc t s , Plas t i c , Leather , 
G l as s  Product s  

C l ay ,  Stone , C ement 
Produc t s  

Other Manufactur ing 

Local & Long D i s t ance 
Trucking , Storag e , and 
Arrangement 

*Not E l s�where Clas s ified 
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S I C  

0 1 1 2 , 0 1 13 ,  0313 � 
0 1 2 2 � 0 1 2 3 ,  0 1 1 9  

0 2 1 2 , 0 2 13 ,  0413 , 
0 2 1 9 , 0 1 4 1  

0 235 � 0 135 � 0 136 

nee , *  a l l  0 1 , 0 7 , 
0 8  � 0 9  

1311 

132 1 � 138 1 , 138 2 � 
138 9  

1 5 , 1 6 , 1 7  

2 0 1 � 2 0 2  

2 04 

2 0 3 ,  2 0 5 , 2 0 6 , 
2 0 7 � 2 0 8 � 2 0 9 

2 2 ' 23 

2 4 , 2 5 , 2 6 , 2 7  

2 8 , 2 9 , 30 , 31 , 
32 2 ,  323 

32 , exc . 32 2 & 323 

1 9 ' 33 ' 34 ' 35 ' 36 
37 , 38 , 39 

4 2  



Sector  Des c r ipt ions with Corre lative L i s t ing o f  S I C  Codes 
(cont inued) 

Reg ional Mode l 
Sector Number 

1 7  

1 8  

1 9  

2 0  

2 1  

2 2  

23 

2 4  

2 5  

2 6  

2 7  

2 8  

2 9  

30 

31 

32  

Sector 

Other Transportation 

Communicati ons 

Gas Services  

E lectrical  Services 

Water & Sanitary Servi ce s  

Who l e s al e  Farm Products 

Who l e s al e  Petroleum 
Products  

Othe r Who l e s a l e  

Lumber Yards , Hardware ,  
e t c . 

Auto  Dealers , Repai r , & 
Service  Stations 

Other Retail  

F inance , I nsurance ,  Real 
Es tate 

Amusement & Recreation 

Medical  Services  

Educat ional  Services  

All Other Services  
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S I C  

4 0 , 41 , 4 4 ' 4 5 ' 
46 , 4 7  

4 8  

4 9 2 , 4 933 , 9 1 4 , 
934 
4 9 1 , 4 931 , 9 1 5 , 
0 3 5  

4 9 .1 , 4 9 5 , 4 9 6 , 
9 2 0 , 930 

5 0 5 , 4731 

5 0 9 2  

5 0 1 , 5 0 4 ,  5 0 8 , 
5 0 2 , 5 03 ,  5 0 6 , 
5 0 7 , 5 0 9 , nee* 

5 2 ,  5 9 6 2 , 5 9 6 9  

5 5 1 , 5 53 ,  5 5 4 , 
7 53 ,  7 54 2  

9 2 4 , 

9 2 5 ,  

9 1 0 , 

5 3 ,  5 6 , 5 4 , 5 5 9 , 
57 , 5 8 , 5 9  exc . 5 9 6 2  
& 5 9 6 9 , 7 733 

6 0 ' 6 1 '  6 2 ' 63 ' 6 4 ' 
6 5 , 6 6 , 6 7  

7 8 1 6 , 7 8 1 7 , 7 8 1 8 , 7 83 ,  
7 9  

8 0  

8 2 1 , 8 2 2  

7 0 ,  7 2 , 73 , 8 9 2 1 , 
7 8 13 , 7 8 1 4 , 7 8 1 5 , 7 8 2 , 
739 , 7 5 1 , 7 5 2 , 7 6 , 
8 1 , 8 2 , 8 6 , 8 4 , 8 8 1 1 , 
8 9  
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Table  B - 1 

I NTER I NDUSTR Y  TRANSAC T I ONS A I G SPR I �G-SNYDER ARfA 
( 1 0 0 0 . DOLLARS ) 

------- - - -----·-· ... ------------ ---- - --------- - - - ---- --- - - - ---- ----- ---- --------- ------------- - ---- --------- ----- -.. "' - · - - - - - .. · - - - ------ · · - · · - -

1 2 3 4 5 6 7 A 

- - - - - - - - - - - - - - - - -- - - -- - -- - -- - - - - - - -· ------------------------------------------------------------- --------------------------- ..... __ .. - - -

1 I �P. I G ATfD C ROPS 398 . 52 1 576 . 763 1 1 1 8 . 330 1 30 . 98 3  . 1) 00 . oo o  . n o o  . O <;A. 
2 DHYLi1;m CROPS 1 o 43 3  922 . 4 16 1 57 5 . 6 1 5  772 . 524 . o o o . o o o  . 0 75 . O fl l)  
3 L I VES TOCK . o o o  . o o o  276 1 . 406 4 1 . 31 1  . o o o . o o o  • ., o o  � ?. :: , . 65q 

4 OTHER AGR I CUL . 1 572 . 497 4 0 1 7 . 8 06 595 . 306 2 565 . 1 8 2  . oo o  . oo o  1 4Z • 4 1 7  1. 7 (, 1 . 79t:; 

5 CRUD� PETROLEUM . o oo . o oo . o oo . oo o  445 . 1) 08 6 6 0 7 . 951' . n o o  . o o o  
6 OTHER �1 I N ! NG . o o o . o o o . o o o  ' 3 . 253 3 0 585 . '524 37.2 3 . 436 366 . 54 3 . 8?. 1 

7 CONSTRUCT I ON 47 . 2 14 1 35 . 898 36 . 4 16 88 . 275 66 . 0 55 97 . 49 1')  :5 1 . 794 2 o l P.II 

8 MEATS + DA I R IES . o oo . oo o . o o o  o 884 . o o o  1 o 60 0 . n44 1 4 . 05� 

9 M I LL I NG + FEEDS . o oo . o o o  1 9 5 . 448 541 . 262 . n o n  . 342 . 0 0 1  1 0 . 3P �  
1 0  FOOD + BEVERAGES . o o o . o o o  1 72 . 1 1 5  3 3 . 896 . n o n  2 o 8 1 1  . 0 12 1 5 . 50&; 
1 1 TEXT I LES . o o o . o o o  . o o o  1 0 o 3 0 1  1 o 0 28 1 "i o 9 1 3  28 . 665 . 1 5:> 
1 2  WOOD PRODUCTS 1 o 63 0  4 . 695 46 . 098 32 . 7 0 0  4 5 . 544 24 . 276 78 . 865 ? 4 . 1 0Q 

13 CHEM I C ALS 2499 . 664 8659 . 372 504 . 285 9 1 7 . 4 50 1 0 67 . 1 96 2 3 35 . 1 9 1  636 . ';92 2:" • 5?. f) 
14 CEMENT PRODUCTS . n o o 1 98 . 029 . o o o . 077 1 1 9 . 1 1 5  82 . 354 2089 . 5 9 1  o l Rt:; 
15 OTHER MANUF AC TUR 49 . 7 1 7  1 98 . 84 0 37 . 925 47 . 849 90 . 0 79 372 . 2 0 4  42 0 . 1 99 � . 26� 

1 6 LOCAL + LD TRUCK 69 . 384 1 7 7 . 568 1 95 . 309 1 90 . 828 1 90 . 1 77 2 5 1 o 6 1 9  247 . 0 1 7  1 1 6 o  3:!\P 

17 OTHER TRANSPORT 8 3 . 4 39 2 3 3 . 364 87 . 1 68 97 . 1 0 3  920 . 25 8  2 5 5 . 977 1 5 3 . 288 • 74 7 

18 COMMUN I C A T I ONS 32 . 0 0 5  94 . 73 1 25 . 686 51 . 49 1) :!!3 1 . <J86 1
·
2 (, . 935 7 t . 6SA \ 5 . 9 1 1'1  

1 9  GAS SER V I C E  243 . ('1 3 1  . o o o  3 . 876 2 7 . 3 79 1 08 . 0 57 84 o 24 \  5 .  Ot•o; 'h 3 1 0  
2 0  ELECTR I C  SER V I C E  1 8 7 . 479 1 2 7 . 1 6 6  4 2 . 30 0 1 77 . 278 959 . 533 43<J o 864 2 ') . 2. 0 8  t q . 4 7'1 

1 2 1  WA TER SER V I CE . n oo . o oo . o o o  5 . 355 1 2 . 559 '37 . 839 u .  "69 5 . 870 

� 22 WHSALE FARM PROD 82 . 892 3 28 . 052 1 270 . 332 8�8 . 648 . o o o  . o o o  . n o o  <; :> . 877 

2 3  WHSALE PETROLEUM 2 0 5 . 1 82 823 . 0 2 0  49 . 3 8 1  1 4 6 . 782 1 0 3 . 074 8 1 o l 33 3 5 . 398 , . 44 ? 
24 OTHER WHOLESALE 1 06 . 26 3 363 . 1 32 58 . 29 1  50 . 675 1 1 5 . 1 2 7  3 0 7 . 297 1 0 . '175 c: . 70" 

25 LUMBER + HAROWAR 1 0 0 3 . 392 34A8 . 3 16 852 . 70 8 8 66 o 1 2 n 1 1 . 29 1  24 o 7M 342 . 55q . 457 

2 6  AuTO + SVC STATN 5 38 . 940 1 996 . 970 227 . 0 0 2  2 6 1 . 476 326 . "6 (' 426 . 3 1 1 1 07 . 02 7  9 . 06C: 

27 OTHER RF.TA I L  . '1 0 0  . oo o  . o o o  26 . 72 3 46 . q36 A9 o 674 39 . 1 2 1  l o 6H• 

2 8  F . t . R . E .  2 1 3 . %8 492 . 944 264 < 453 1 44 . 37 :? 692 . 0 1 3  3 '1 7 . 0 1 1'1  :'1 0 8 . "177 � . SM 
29 A�USE + RECREATE . � o o . o o o . 03 0  · 1 1 7 52 . 989 i' o 68:'1 . F.2 7  . 0 3'> 
30 -MED I CAL SER V I CE . o o o  . o o o  . o o o  . o o n  6 . <;67 20 . 63 7  . 1 42 1 . 35° 
3 1 EOUC SER V I C ES 227 . 5 1 3  654 . 9 1 6  1 8 1 . 1 70 2 "10 . 9 1 2  96 54 . (:.5 3 6"15 . 974 69 . 447 S . 6� "'  

32 OTHER SER V I CES 43 . 1 45 1 9 . 0 4 5  13 . 1 5 3 98 . 7 3 3  6 07 . 070 383 o 42ll 1 7B . 457 1 5 . 0 2 1  

3 3  HOUSEHOLDS 5754 . 769 1 6 0 85 . 949 37 80 . 428 2 3 4 1 . 996 1 1 35 2 1 . "196 , 9044 . 51 2.  51:'162 o c;l&+9 ':J7 0 o 77A 

34 FEDRL GOVERNMENT 2 0 0 . 770 5 5 0 . 593 1 0 6 . 1 0 1 1 .,5 . 3 2 6  2 8955 . 33 3 2865 . 1 2&:; 1 1 3 1 . (.55 9'! . 91H! 

35 STAT� GOVERNMENT ·� . n o t  1 1 . 7 0 3 2 . 68 0 1 3 . 4 0 0  1 3824 . 1'l 27 7 t 7 . 1 9f> 4 1 . 4 1 3  .. .  1 2 " 

36 LOCAL GOVERNMENT 364 . 31::' 2 1 0 48 . 9:57 2 5 0 . 622 4 2 0 . 96 3  1 295 . 667 1 13 9 . 24 1 4 5 . 65F, .. .  2 2 "  
3 7  I MPORTS 7985 . 7 78 22672 . 1 47 Q843 . 53 3  7"347 . 2 32 1 5 5 0 2 2 . 6 72 '1 92 \ 9 . 37 1  1 6A 1 6 o " 1 2  1 9f· 2 . 3P C:  

fOTAL VALUE ADDEu 632 3 . Q82 1 7697 . 1 8 1  4 1 3 9 . 8 3 1  ?. 9 7 1 . 68 5  1 575q6 . 6 1 0  �2 8 1 6 . 074 7n 8 l . F- 7 "!! 7"7 . (1 7f 

fOTAL PURCHASES 2 1 ° 1 7 . 0ii 7  6 3 P. '}2 . 387 24292 . 1 8 5 1 ':'2 1 8 . 8 5 4  359 1 7 A . P 6 7  7d779 o 6 0 �  2 93 0 2 . <'l9�. c q r c , e- � ·' 



Table  B - 1  (con ' t ) 

I NTER I NDUSTRY TRANSAC T ! Ot<S B I G  SPR t r�G-StJYDER �PFA 
( 1 0 0 0 . DOLLARS ) 

- - - ---.-- .... · - - - - -� - - ---------------------------- ----------- -------------------------- ----------------------- -- - - - - - - - ·------ --- -.. - - - ... ----
9 1 0  1 1  1 2 1 3 14 1 'i  1 6  

- ·-- ... _______ -....... _ - .... - -----------·-·-----------------------------------------...:--------- --------------------------- ----- -- - -- ----------- ,... ----
1 I R R I GATED CROPS 527 . 1 36 3 1 5 . 049 1 9 0 . 264 . o o o  . 4 99 . o o o  . n o o  . o o o  

2 DRYLAND CROPS 30 3 . 0 28 1 �5 . 3 1 9  5 1 . 927 . o o o  o l'l 1 6  . o o n  . o o o o O fJ O  
3 L I VESTOCK . o o o  . o o o  1 8 . 34 3  . o o o  . n o n  . o o o  . o o o  . o n n  
4 OTHER AGR I CUL . . o o o 1 68 . 06 1 . o o o  1 1 1 . 095 4 . 42 3  . o o o  . o o o  . O I'J O  

5 CRUDE PETROLEUM . o o o . oo o . o o o  . oo o  3636 1 . 685 . o o o  . �02 . o o n  
6 OTHER M i N I NG . 1 54 1 . 991 . 242 1 o 0 63 6 0 0 3 . 099 966 . 487 3 l o li8 1  • O il f) 
7 CONS TRLIC T I ON . 4 52 2 . 554 1 . 0 1 1  8 . 828 781 . 4 0 2  1 0 . 051& J 3 . 268 9 o 1 A<1 

8 ME ATS + DA I R I ES 3 . �88 2 0 . 856 . 0 0 4  . o o o  5 . 74£- . o o o . Jl l) . o o o  
9 M I LL I NG + FF.EDS 7 . 724 .35 . 246 . oo o  . o o o . IJ O O  . oo o  . o o o  o 0fl ('l  

1 0  FOOD + BEVERAGES 5 . 1 29 43 . 48 1 . oo o  . o o o  3 . �" 4 3  o 3 1 � . 4 69 . o r o  
1 1  TE. X T I LES 6 o 0 31 . 650 243 : 507 1 0 . 2f;O 1 6 . 46f> . o o n  7 . :'15 0  1 . 6 :! 6  
1 2  WuJD PRODUCTS 2 . 6 16 4 3 . 4 32 14 . 159 127 . 2 9 1  235 . CI36 2 8 . 487 26 o l\ 1 9 6 . 0 � 0  
1 3  CHEM I CALS s .  n' 7 1 70 o 1 24 24 . 25 0  04 . 72 "J  2 6 0 34 . 1&86 56 . 196 257 . 71 0  '5 0 8 o 0 � P  
1 4  CEMENT PRODUCTS . 747 1 . 1 0 5  . 1 1 5  3 o 24 � 5 1 . 'i0 5  c06 o 1 4C: 28 . CI37 o C C'l l'l  
1 5  OTHER fi.ANUFACTUR • ;:> [• 2  2 1 . 7 1 7 1 8 . 155 9 . 62 ?  333 o A26 6 o 47 1  240 . 287 45 . 90 �  
1 6  LOC AL + LO TRUCK 1 4 . 268 54 . 963 4 6 . 877 4 8 . 27:3 550 . 1:195 1 2 3 . 276 78 . :'145 163 . 0 1 "!  
1 7  OTHER TqAt�SPORT 1 5 . 7 0 2 1 9 . 95 1  9 . 749 34 . 828 4609 o CI 1 0  � 7 . 490 96 . <;10 0 37 . 9!'>(1 
18 C O�MUN J CA T I ONS 2 . 7�9 2 9 . 124 1 9 . 1 39 ?. 0 . 94 1  263 . 1 35 ? � . 5()"7 5 1 . 289 32 1 . 90i<-
1 9  GAS SER V I CE 2 o A89 5 . 775 

-
7 . 526 4 o 267 2 0 2 5 . 4 3 J  11 :'1 . 1 4 1)  3 1 . 375 1)2 o 9<HI 

I 2 0  ELEC TR I C  SE R V I C E  9 . 606 4 1 . 242 4 9 . 862 3 7 . 939 2 1 88 . 4 94 1 '1 � . 77'5 1 (16 . '5 1 5  1 37 . 24 2  
0\ 2 1  WA TER SER V I CE . 722 5 . 264 3 . 254 9 . 7 0 6  1 44 . 22 4  l& o 70 :'l  4 . 678 S o 24� 
0 22 W I ISALE FARM PROD 5 . 4 94 6 . 74 1  1 . 627 . 4 6 0  . O O G  . 0 0 1)  . o o o  . 0 0 !1  

2 3  WHSALE PETROLEU� . R60 2 . 385 . 975 1 . 929 69 . �95 6 o 1 9f. 7 o 37A 52 . 37 n  
24 O THER w�OLESALE l o 5!l2 1 0 . 64 9  1 2 . 779 1 3 . 49 1 5 30 . 0 1 7  4 1 . 961 1 1 4 . � 34 4 2 . 90 3 

25 LUMBER + HARDWAR . 0 7 7  . 598 . 288 1 · 6 1 2 3 . '317 . 24" 4 . �35 :'l . cl7� 
26 AUTO + S V C  STATN o 6b7 1 0 . 74 1  5 . n3 0  6 o G 3:5 99 . 1 .33 1 '5 . 70 �  2 0 . 4 8 1  1 2 1 o 8 � "i  
2 7  OTHER RE T A I L  . 1&28 4 . 4 1 3 5 . 838 3 o 50<1 53 . 1 6 1  5 . 221& 1 7 . 28 1  . o o n  
28 F . I . R . E .  1 . 1 75 P. . 4 0 1  38 . 0 6 3  1 5 . 685 44 3 . <;0 7  73 . 4?.? 36 . 733 260 . 7c; t  
2 9  A�USE + RECREATE . 0 1 3  . 3 12 . 36 1  o 1 4 1  4 . 1 25 o 4A Q  . ?82 1 o 5Ac: 

3 0  MED I C AL SER V I C E  . o oo 1 . 02 1 . 02 3  . 061'1 1 o ? 0 2  o 166 . 460 . oo n  
3 1  EOUC SER V I C ES z . 4 45 2 8 . 887 2 1  . ne5 1 '5 . 2 6� 4 7 5 . �9� "i 5 o 83C: 4 0 o A44 1 1 9 o 4 4 n  
32 OTHER SER V I CES 6 o 9b6 2 3 . 630 32 . 91 7  ' H . 7 6 �  659 . "759 44 . 65� 5 3 . :'80 91 . 1 1 "'  
3 3  HOIJSEI-:OLDS 1 7 9 . 299 1 1 1 7 . 5 0 1 1 960 . 6U 1 0 :'12 . 29� ? 5 3 0 6  • .q43 1 9 3'i . 1 7 1  3�5 0 . 624 2�2 � . 2 A �  
34 FEORL GOVERNMENT 3 3 . n93 377 . 561 34 9 . 7 1 4 1 6 0 o 1 2 (l  � M 3 . n6 3  3 4 3 o 23� 754 . 653 2f 9 o 8 � '1  
3 5  S T A T£ GOVERNMENT l o 098 1 9 . 4 99 1 5 . %7 5 o 6 "\A 2 6 8 . �64 �-:, . 3� " 2 2 . �43 1 0 4 . 1 66 
36 LOCAL GOVER�MENT 2 . 2 1 7  1 6 . 2 78 1 Q . 336 1 5 . 62 5  34 :'1 . 4 91'> :'1 ?. . 2 7 1  3 3 . �'56 2 4 o 84 A  
37 bJPOkTS (, l O . P4 4  4 3 97 . 595 f16u 0 , "'02 29�9 . t: 9 '"'  ") 1 1'> 0 9 . ;>3° 4635 . 37 "\ 1 2 <;61 o A85 4 374 . 27() 

TOTAL VALLIE Af:l',F.'U 2 1 6 . 1 0 7 1 5 3 0 . � 39 �365 . 63 r 1 2 1 :'\ . 920 :?.9722 . � 1') 7  2 347 . ') ">"' 1& 360 . �7� 2624 o 1 2U 

TOT.AL PUf< V l ; �: f S l 75 :; . f> 7 8  7 1 F 2 . 1 1 6 97Yo . oo :  ., 7 � 5 . 2f. •'l 1 7 3 4 8 7 . 7 0 �  9�� A o 3 7 _:)  : A ! 9c; . !  <: A 8q9 n . 7"' "  



Tab le  B - 1  ( con.' t )  

Jil T U U r�OUST�Y TnANSAC T I OiJS EI I G SPR I NG-SNYDER ARF.A 
( 1 0 0 0 . DC'•LLARS ) 

- · � - � - - - - - - - � · - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - -

1 7 1 8  1 9 2 0 2 1 22 2 :5  2 4  
- · "" - �· - -- - - - - - - - - •..J - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - -- - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - -- - -- - - - - - - - - - - - - - - - - w.• _ _ _ _ _ _ _ _ _  

1 I h R I G A i f D C ROPS . n. o o  . o o o  . o o o  . o oo . o o o  . 06 3  . o o o  . 0 0 0  

2 DHYLAND . C ROPS . o o o . o o o  . o o o  . b o n  . n o o  t . 2 3 1 . . f\ 0 0  . o o n  

� L I VI:STOCK . o o o . o o o  . o o o . o o o  . n o o  . o o o  . o o o  . o c o  
4 OT I IER A(;R I C lJL . . o o o . o o o  . o o o  . o o o  . o o o  � 5 . 990 . n o o  . o � n  
5 CRUD£ PE TROLEUM 66 . 1 84 . o o o  q4 1 7 . 568 . o o o  . o o o  . oo o  . n o o  . ll r:• o  
6 OTHER f-' I tH NG 9 . 34 2  . o o o  . o oo . o o o  . 1 81\ . oo n  1 . 1 34 3 . 5°f.. 

7 C ONSTRlJt: T I ON 6 1 . 7 54 1 . 07 1 6 . 1 48 8 . 99� 38 . 1 7:'1 2 9 . 2 0 7  o "i 74 8 . 95Q 

8 ME A TS + DA I R IES . o o o  . o o o  . o o o  . o o o  . n o o  . oo n  . n o o  . oo o  

9 M I LL I NG + FEEOS . o o o  . o o o  . o o o  . o o o  . o o o  . 1 9� . o o o . O f'l l1  

1 0  F OOD + REVER AGES 2 . 54 0 . o o o  . o oo . o o o  . o o o . G O "  . o o o  . O fl O  

1 1  H .. '<T I L C S  2 . 650 . 24 1 1 . 0 1 1  3 . 2 64 1 . '1 1 6  2 5 . 87� . 1 24 2 o 4 0 f,  

1 2  W(;QD PR ODUCTS 1 6 . 957 35 . 6 39 1 . 884 '3 3 . 3 0 <:!  2 . 1 0 9  '5 o 98l' 9 . 946 � 2 . 1 5 4  
1 3  C I : FYtl C •\LS 590 . 9 1 9 59 . 076 50 . 0 2 0  1 55 . 3 1 ')  63 . 0 93 6 3 . 34"7 67 . 1174 1 9 7 . 5f> ?  

1 4  C l �E�T PRODUCTS 79 . 0 0 3 2 . 1 32 . o o o  7 . 343 1 04 . 1 7 3 . 1 2!' . n 6<:! • 2 o n  
1 5  O fH[R 1-' ANUF o\ C T UR 68 . 734 4 . 96 1  2 0 , 704 6 . 14 3 2 . 98 5  4 o 39 Q l . F-. 0 2  1 0 . 8 '1" 
1 6  L 0 C A L  + LD TRUCK 1 7 . 7 79 7 . 837 1 0 . 099 1 7 . 4 06 1 . '5 5 1  4 7 . 33° 2 e 44 1 45 . 37 '  
1 7  0 1 HE..i\ i P A r JSPOR T 242 . 0 !:1 1  1 3 . 46 3  1 0 . 996 ; i 1i: 1 o 2 1 . " 42 1 9 . 97 1  6� . !'178 32 e 7 1 A 
1 6  C :: ' ';.H.:N I I A T I OilS 70 . 04 2  24 . 339 2 5 . 8 14 t; i . 456 4 . 7 04 4 8 . 4M 4 2 . 90 0  1 E:- 6 . 9€- t  

1 9  c, ,� s  �.E f< ': I C F.:  .. �-9 f> 1  6 . 1 79 1 0 5 . 3 1 7 1 62 � . 0 2 4  3 1 . ?5 1  1 9 . 71'1 11  7 . " 2 1 t n . 47 �  
?. 0  L LE: C l F i i.. S f f1 V I C E roc-� 1 �s R4 . 8 60 1 1 . 1 1 8 . o o n  l l"l . LL O G  r:; .Q . 60f- 1 7 . ": 0 5 1 64 . 0 f' 1  

� 2 1  ill t, Tt:/{ SER V I CE 1 3 . �94 7 . 328 2 . 055 30 . 4 3q 1 5 1 . f'l 1 f: "i o 3 711 l o 32 0  2f, . 3 7 Q 

f-' 22 w h S A L E  F A RM PROD . o o o  . o o o  . n o o  . o o o  . o o o  6 11 . 32 �  . oo o  . 4 � "' 

t 23 �HSALE PETROLEUM 1 0 5 . 459 . 3 30 3 . (1 42 8 . 8 1 :3  2 . "i4 0  '1 . 67" 3 . :'!8 0  1 '=' .  ou  1 
24 O T HER '11 '-<.,)Lf SALE 4 9 . 292 3 . 2 4 1 1 2 . 567 2 4 . 396 1 3 . 67 2  1 0 . 29r . 50 1 1 4 . 9f' l'.  
2 �  LUMBER + HAROWAR 5 . CI4 1  . 1 0 3 . 1 0 8 3 . 935 . n o c  . 1 0 4 . n oo 1 . 46� 
26 AUTO + Sli C STATtl 7 . 699 . 87 1 32 . 96 (1  1 CI 0 . 32 0  4 . 74 7  t 6 . 79 1  2 0 . 4 50 8 7 . 35 ?.  
2 7  OTHER P E T A I L  14 . 1 37 3 . 667 . o o o  . o o n  . r. o r  6 . 90 11  7 . ---7(1 8 0 . 8� 4  

2 8 F . I . R . f . 1 99 . 4 0 1 4 n . 734 4 5 . 04 7  '59 . 6 33 9 . 0:: 0 4  1 1 � . 6'5 '  2 5 . c74 1 P 7 . 1 P. c:  
29 A�USE + RlCREATE . 1 29 1 .  90.7 2 e 45CI . 1 1 "7 . o o o  . 1 7:0 . f"' 73 . 7 r. c; 

30 MED I CAL SEP. V I C E  . n 1 9  . 1 70 . o o o  . o o o  . n o o  . oo n  . r- o o  . 6 J "-

3 1  EDlJC Sf�< V I C ES 7b . "''>7 1 86 . 1 36 384 . 6 0 6  3 1 6 . 066 . "� O 'J 2 � . 674 2 0 . �97 7 2 . 86° 

32 OT•iER SER V I CES 1 1 9 . 9 33 �8 . 268 44 . 476 55 . 46'5 4 5 . ;>5(' 5 () . 9 1 11  6 1 . '- 0 15  1 1 6 . 1 4 "  

3 3  HOUSEHOLDS 477 6 . 798 <:'.9 0 7  . 4 1 9  1 6 1 6 . 693 lt 37 0 . 399 7 3 0 . 736 1 5 t f, . IJ 0 1  1 4 1 7 . �89 6 0 7 8 . 60f. 

J4 FEDRL GOVER NMENT 1 1 52 . 1= 1 9  1 7 4 9 . 384 624 . 69c 2 24 6 . 98?. 1 B . 79f' 3�7 . 777 'lt9:3 . P27 1 0 :?<; . 7 P  
3 5  ST A T E G 0 11 [ R N�DlT 3 3 . � S 5  7 ! . 888 1 6 1 . 0 4 1  qf\ . 366 • " O C'  1 � . 0 !' "'  s . osc n  C:: t . :5? Q  
3 b  LOC AL (;. 0 11f.:>"tlMErH 74 . 4  ; ,6 1 9 6 . 0 11 0  3 54 . 1 36 367 . 92 1  · " !J ('  '14 .  � O: !.l 3 �  . .. 611 s:. c: . e � "  

:J 7  1 '-IPORTS 71\44 . 74 1  -+ 8 "i ? . 986 2974 . ? 77 63/15 . 656 1 1  q � .  "760 2 4 4 3 . � 1 !  1 Q 76 . f.,77 i1 :" 7 n . 7P Q  

·or AL VALUE AimED 6 0 3 7 . ::'\ <\(,  -+ 9 1 4 . 7 3 1  2 756 . 562 7 0 � 3 . 6611 74 o . c; 2 n  1 �� 1 . 1 £1 C'l  1 Q 5 !1 . "74 0 7�!: 1 . 62 '  

"OTAL PUR C H t.  St:S l. ':·f! 4 i• . � 7 5  1 : .! 4 ,; . 269 1 59 1 9 . 739 l b O C 7 e 46 1  2 5 36 . " 0 '  s r , c . n c; �  :. r ql-- . 1' 64 l � ''l :"· ';  o 6 P (.. 



Table B - 1  (con ' t )  

INTER INDUSTRY TRANSAC T I O�S B I G  SPR I �G-5NYDER �RFA 
( 1 0 0 0 . DOLLARS > 

- - - - ., . - .... ... - - . .. . . .... · - - -- ------------------------- - - - - - - - - - - - - - - - - - - - - - - - - - - -- - ----- -------------·---- - - - - - - - - - - -- -- - - - - - - - - -- -- - - - - - -- - - - - -

25 .:!6 2 7  28 2 9  3 0  3 1  :52 
_ _ _ _ _ _ _ _ _ _  ... � - - - - --------------------- -- - - - ---- - - ------ - ------ - - - - - - - · · - - ------- ------------------- - - - - - --- - - - - - - - - - - - - - -------4· - - - - - --

1 IRR I 6ATfD cqops . o o o  . oo o  ::5 1 5 . 969 . o o o  . o o o  . o o o  . o o o  . o o n  

2 DRYLMiD C R OPS . o o o  . oo o . 364 . o o o  . , o o  . OOf\ . n o o  . o fl n  

3 L I VESTOCK . o oo . o o o 3 2 . 3 5 1  . o o o  . n o o  . o o n  . n o o  . o o o  

4 OTHER A G R I CliL . . o o o  . o o o ::52 . 327 . o o o  . oo o 8 o 1 6f' . o o o  . o o o  

5 CRUDE PETROLEUM . n o o  . oo o  . oo o  . o oo . o o o  . o o n  . o o o  . o o o  
6 OTHER t� I N I NG . 1 48 2 . 52 8  1 6 . 1 0 3  2 . 66 3  . 11 0 0  . oo o  . n o o  . 3?.:'1 
7 C ONSTRUC T I ON 1 8 . 475 26 . 238 2 A . 766 76 . 688 1 . 74 1  4 o 6 1 :'!  ::5 1 . �8 3  30 . 24 A  
8 MEATS + D A I R I ES . o o o . oo o  97 5 . 852 . o o o  . o o o  1 1 . 496 328 . 264 4 . 967 
9 M I LI. I I�G + FI!EDS . o o o . o oo 5 . 794 . o o o  . 0 1 4  o 56:? . 1 36 . 1 qo 

1 0  FOOD + REVLRAGES . 73 0  1 . 1 42 334 . 1 42 o 6 1 5  . 04 7  ;:> 3 . 36'> 1 50 . 0 1 8  q . q 1 3 
1 1  TE: X T I LES . 724 2 . 797 27 5 . 332 o 892 . <;26 1 6 o CJ4 l  3 . 987 9 1 . 9 1 1 
1 2  WOOD PRODUC TS 7 o . 657 1 77 . 3 1 6  58 1 . 722 3 9 . 483 2 . 729 1 3 . 59 1  55 . B6 2  74 . 51' � 
1 3  CtlEPA I O L S  4 04 . 389 2 ! H . 0 9 1  25 1 . 43 6  30 . 24 �  3 . 7 1 6 1 99 . 45?. 82 . 499 1 97 . 8<l ?.  
1 4  Ct:"E'fT PRCL'IJC TS . o u o . 4 56 . 994 l l o OM . �99 5 . 51 !!1  5 . 0.9 1  4 . 50:. .. 
1 5  OT Hf.f· I· II.NUF AC TUR 1 4 . 562 1 77 . 879 66 . 536 2 o 0 6 1  1 . c;53 �5 . 46? 33 . :'198 '3P o 7F'.f!. 
1 6  LOC A L  + LD TRUCK 98 . 3 1 0 57 . 395 1 95 . 3 1 2 4 o 1 3 1'  . 360 ?. 0 . 27 �  65 . 593 2q . 6(. � 
1 7  O T >-li:: � T P.  �r·iSPORT 6 1 . 297 58 . 98 1 1 0 4 . 74 1  1 4 . 7 1 '5  2 . '56 0  1 9 . 0 9 1  2 2 . qo o  7 2 . 3 1 0  
1 9  C v·�Mu•: ! C A  T i')NS :3 4 1 . 94 3  8 1 2 . 6 1 1  874 . 237 1 78 . 681 5 o ll3f> I'! O . Q9 �  89 . c:;96 1 7q . e n ,, 
19 Gt.S S E ? 'J I C E  68 . *'93 57 . 0 4 3  1 45 . 98 1 3 5 . 662 1 . �56 2 1 . 9�0 5 9 . 644 ? 1 . 90 .. 

I 20 ELECTR I C  S E R V I C E  288 . 966 636 . 93 0 1 26 1 . 960 2 4 3 . 34 1 1 0 . 552 1 �5 . e a 4 � 04 . r.l)6 1 37 . 1 C:: I'. 
0\ 2 1  WATER SE'R V I CE 4 0 . 378 80 . 068 1 3 1 . 399 2 0 . 4 1 0  1 . 550 25 . 32 7 44 . �2 5  2 5 . 7 1 ? 
N 22 WhSALE FARt-1 PROD . o o o . o o o  . oo o  . o o �  . n o o  . o o n  . n o o  . o n  

2 3  WHSALE PETROLEUM 1 75 . 728 2 2 . 3 5 1  2 5 . 8 5 1  2 o 35 3  . ?8 3  1 o 07q . �0 2  H � o 67" 
2 4  OTHER ��OLESALE 1 0 2 . €>26 1 1 3 . 798 3 0 9 . 72 (1  2 4 o 4 5t:l 3 . �75 1 n a . 724 46 . 3 1 6  5 0 . 3f> Q  
25 LUMBER + HAqDWAR 38 . 0 () 4  2 . 52 8 . 65'5 . o o r  . IJ 32 . 1 1 4  . n o o  , 2 ,.., 
26 AUTO + SVC STATN 2 0 5 . 3 1 2  3726 . 5�5 1 60 . 1 79 1 8 . 634 2 . Q3 1 4 . 8 0 4  2 . � 5 9  5 (1 . 80? 
2 7  OTHER RETA I L  64 . 1 32 58 . 728 2 06 . 693 9 3 . 0 311 2 . 639 4 0 . 30 " 4 . 056 1 1 5 . 409 
28 F . I . F. . E .  31� 2 .  33 3 752 . 297 1 364 . 968 44 8 . 5 3 r  l) . ll 54 1 1 1 . 576 3 4 . (-.89 1 3 � . 2 U � 
29 AMUSE • R E CREATE 1 o 1 1 7 1 . 085 93 . 58 3  2 o 2 D  1 . • :'1 2 1  o 2 1  .. 1 . 1 5 0  t . a:�n 
3 0  MEQ I C A L  SERV I C E  . o o o . o o o  2 6 . 259 2 5 . 1 2 0  . 385 1 ('1 0 . � 1 1 . ll O O  . 07 "  
3 1  Eu!.'C SER V I CES 1 63 . 0 1 6 1 72 . 652 580 . 759 2 '56 . 1 3 0 4 . "4 �  :'1 � . 4 p0 . n o o  77 0 90P 

3 2  OTHER S f R V I CES 1 30 . A54 4 q 0  ._790 1 1 2 0 . 63 0  2 '3 7 . 821', 6 .  � 3r 1 21� . 77� 66 . 0 1 :? 263 . 60 .. 
�3 HOUSEHOLDS 9 5 0 4 . 11 68 24748 . 649 2 997 1 . 273 7 0 1 2 . 8 5 0  2 0 4 . 1 :37 4 P. 1 ?. � �U 3  7°64 . "i'56 �2 ')2 . 2 1 "  
34 FE.!:'RL G OV E·RNMENT 1 276 . 0 37 2 2 76 . 0 88 '5580 . 734 11 e . 1 30 27 . 11 0F 3.()'5 . 3 1 ""  l 4 5 . P. Q 7  67 !1 . 60<) 
35 STATE GO VERNMENT 1 1 5 . ">72 1 27 . 36 1 1 8 2 . 1)54 1 4 0 . 6 "3 11 1 . "'5° :> � . 86 �  . r o o  !''? . 44 , 
36 LOCAL GOVERNMn!T 34 0 . � 5 1 158 . 2 38 497 . 683 1 136 . 5 70 '+ . " 3 5  ? "i  . ?. 7 1 4 . 764 f; l'\ 0  7 7 1  

3 7  J �.;t>QPTS 1 1� 769 . '584 3 �622 . 1 49 � � 87 0 . 374 1 C· 0 7 4 . !':1 9 :>  354 . :>4 3  73F.6 . t 1 n 1 1 f, 3 2 . 2 1 2  0 1 72 . 27 1  

TOTAL VALUE ADDFD 1 1 2 3 6 . 'i2 8  2 7 3 1 0 . 3 35 5 6 2 3 1 . 74 3  8 0 5 � . 24 '\  2 37 . ti30 52";7 . 20(1 8 1 1 5 . 1 2 7  M '.l 4 . 1 :'1 '  

TOTAL PUP C f ' 1' 5ES 2 ;�63c. . 5 (' 5 7 0 65 1 . 7 7 0 1 0 4622 . 7 2 4  ] G0 4 l . 8 2 3  652 . "'. 4 1J  1 � 7�f"' .  9�C: � 1 1 fl 2 . "' � 1!  l 68 r � . 9 r"· P  



Tab le  B - 1 (con ' t ) 

I tlTE R I NDUSTR Y  TRANS�CT I ONS B I G  SPR I NG-SNYDER AR�A 
( 1 00 0 . DOLLARS ) 

---- - - � - - -· · · ··• - • • · • · � - - - - - - --- ----- ----- - - - - ------ --------------- - -------- - - ----- - -- - - - ---�------------------------ - - - - - - - - - · · · M - - - - --- M •" •• 

HOUSEHOLDS FEDERL GOVT STATE GOVT LOCAL t;OVT EXPORTS C A P I T!\L FI)R "" •  
-·-- - ---·----- .•. .,..., _ - -- ... __ _ ---- -------------- --- ---- -- --------- --- - ---------------- - - ---- - ------ --------------- - ------- - - -- - ---- - - - - - -- - - - -

1 I R R I G A T F D  C�OPS 876 . 089 3496 . 565 . 0 89 . 1 93 1 31?7 1 . 42 0 . o o o  

2. DHYLAND C rt CPS HO . 7 0 8  3235 . 455 . 1 4 8  . 295 5646 1 . �37 . o o o 

3 L I V E 5 T O C K  233 . 675 3 1 9 . 382 . ooo . o o o  1 7659 . 057 . o oo 
4 O T I IER /\ G R  I C UL • 985 . 0 46 . ooo 1 9 . 991 . o o o 7� 0 8 . 75 1 . o oo 
5 CHUDE PF.lROtEU,., . ooo . o oo . o o o  . o oo 30628 0 . 195 . o oo 
6 O T HE:R fi: I NI NG 4 0 5 . 971 1 o 574 8 0 . 232 . 1 59 36"i70 . <;I55 . o o o 
7 C vtlSTRUC T I O� 552 . 40 7 1 7 9 . 742 25 . 262 1 � . 9 1 6 :548 . ?89 ?64 77 . 767 

8 MEA T S  + OA I R IES 42 5 1 . 1 68 1 4 0 . 2 0 4  1 1 . 4 0 4  A . 0 34 2�27 . 063 . o o o  

9 M I LL I NG + FEEDS 36 . 94 5  57 . 62 4  1 . 0 46 . (1 1 3 �62 . 747 . o oo 
1 0  FOOD + BEVERAGES ?666 . 595 3 1 . 6 1 1 4 8 . 4 1 1  . 976 3634 . 34 0 . o o o  

1 1  T E J. T i l:.E S  1 3�7 . 386 8 0 . 9 0 3  <:: 7 . 4 0 8  3 4 . 8 4 3  7c;2e . '37s . n o o  
1 2  WC)00 PRODUCTS 399 . 7 1 1  1 1 5 . 263 63 . 249 4 1 . 339 2 1 64 . 1 5 3 1 04 . 996 
1 3  C11CI•'II CALS 922 3 . 4 4 0  2 356 . 922 5 38 . 52 1  1 51) . 8 92 1 1 471 7 . 406 2 . !'!4 7  
1 4  C E �ENT PRODUCTS 2 36 . 072 35 . 655 1 1 C! . 94 8  4 1 . £! 6 1 5�32 . 550 . o o o 

1 5  OTHER � A NUFAtTUP f-33 . 6 4 3  4 688 . 44 3 70 . 368 2f> . 1 74 A:'156 . Ci0 9  2 0 43 . 064 
16 LOCAL + LD TRUC� 30 31 . 2 1 2 244 . 369 55 . 632 1 '1 . 994 2 3 0 5 . 72 3  1 98 . 848 

1 7  O THER TPAiiSPORT 2737 . 358 27 1 . 20 8 . 699 . 3 59 5 1 89 . '573 1 2 :'! . 065 

1A C O"lM! iNI C A 'f i ONS 2C!77 . 38� 1 30 . 1 3 6  69 . 586 3F. . l 89 2:'! 1 2 . (1 06 3 07 . e 7 3  
1 9  G ;. S  SER V I CE 1 326 . 3 1 0  1 76 . 227 1 4 . 850 '3 . 268 94 1 0 . �52 . 1'! 0 0  

' 2 0  ELEC TRt C SE� V I CE 5'163 . 956 2 09 . 599 1 3 3 . 1 57 2 '3 . 089 1045 . 1 75 o i' O O  

� 2 1  WATER SER V I C E  C!79 . A42 1 77 . 554 1 5 . 537 4 . 4 1 5 5 0 1 . 1 92 . o o o  
lN 22 WHSALE F ARM PROD 87 . 550 . oo o  . o o o  . n o o  2 �82 . 604 . o oo 

' 2 3  WHSALE PETROLEU� 999 . 664 452 . 655 3 0 . 692 ?.? . 0 0 5  60B . 745 . o o o  
24 OTHER WHOLESALE 61')05 . 5 1 5 5 . 55 1 5 . 4 80 1 '1 . 1 90 4 C! H I . n 8 :'l  2 7 06 . '34 '3 

25 L UMBER + HARDWAR 1 596 . 658 . o o o . o o o . (1 0 0  1 CI116 1 . �70 1 0 2?. . 4 78 

26 AUTO + S V C  STATN 1 6631 . 7 12 7 1 a 985 n 3 . 1 1 3 6' . 2 87 44 ,73 . 46� 8 4 2 . 456 
27 OTHER RE TA I L  5 0 887 . 849 . o o o  . 563 3'1 . '5 7 3  52646 . 1 07 6C! o 7 7 1  

2 8  F . I . R . E .  r.ot 3 . 734 1 Q o 98 7 1 2 1 . 2 53 24 ? . ! C! :'I !:"""59 . ?.4 �  o 6 '36 

29 AMUSE + REC REATE 4 1 0 . 230 . o oo . o o o . r: o n  64 . Q52 a C' O (l  
3 0  MED I C AL SERV I C E  1 0 '38 1 . 045 6 . 4 0 5 4 . 0 (·6 . o o n  3 1 8 0 . '32 0  o O I" O  

3 1  EDUC SER V I CES 5 0 1 4 . 06 3 1 359 . 1 8 8 . o o o  .•  (1 0 0  · " 0 0  . c o o 

32 OTHEK SfR V I C ES 577 3 . 1 80 q 3 1 o 2 0 9  66 . 2 35 1 0 !'1 . 970 4c;34 . 1'l 35 2 1 . 78� 
33 H'JUS£HOLDS ! 1A39 a 297 3 1 52 7 . 273 8 9 1 4 . 2 0 4  263"1 . 4 26 . 1"1 0 8  . o o o 
34 FLORL GOVER�MENT 4 7:'!8 1 .  483 1 4 37 . 098 34 7 . 286 1 6 ::> . n o6 . 1' 0 0 . o o o  

3 5  ST AT£ GOVER NMENT :> �74 . 656 4 26 9 . 7 1 9  . o oo . n o o  . n oo . I)  f) (I 
36 LuCAL G O V E R N�ENT ? 0 .3 7 . 4 1 6  891'1 . 2 7 1  . oo o  • ·• o n  . 1'1 0 (1  . oo o  
3 7  I �POR TS 1 6467 1 . 0 3 .3  98457 . 7 1 3 1 2 1 3 8 . A5 1  4 7 1 1'. . :3 4 4 • " O f)  6 2 0 4 a 2'"l4 

TOTAL VALUE �ODfu 6 -" A 32 a 85 1  3 8 1 32 • .360 92t:. l . 4 90 279'1 • 1� 3 '  . 1"1 0 �  . e n !'!  

TOTAL PURC H A ':.E. S  3 74 1 .:J9 . C192 1 55385 . 4 fl 2  2 3 1 & 7 . 2 £- 0  6 4 0 fl . r:' () 3  742° 1 6 . "" 1 °  �l ll l � f'> o <? t O  



Table  B - 1 (con ' t ) 

I NTER I NDUSTRY TRANSAC T I O: Js B I G  SPR I �G-SNYOER AREA 
( 1 0 0 0 . DOLLARS ! 

-- - - - - -- - -- - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - --- -- - - - - - - -- - - - - - - - - - - - - - -- -- - - - -- - - - - - - -- - - - ·· · ·· - - - - - - - - -- - - -

F I NAL I"'EMAND TOTAL SALES 
- - --------- - - - -- --------------------------·------------------------&·----------------------------------------------------- -----------

1 I RR I GAtED CROPS 1 A344 . 356 2 1 9 1 7 . 990 
2 DHYLAND CHOPS 6 00f18 . 442 63882 o 388 
3 L I VF.STOCI( 1 �2 1 2 . 1 1 4  24292 . 18 3  
4 OTHER f\ G R l'ClJL o 821 3 . 788 1 92 1 8 o 854 
5 CRUDE PETROLEUM 306280 . 1 95 359 1 78 o 887 
6 OTHI:R ;t.1 I l\I I NG 37058 . 497 78779 . 60 5  
7 Cc•�I5TRUC T I ON 2 759 7 . 383 29303 . 00 0  
8 MEATS + DA I R I ES 6737 . 87 3  81 05 . 64 1  
9 M I L L I NG + FrEDS 1:!58. 375 1 7 5 5 . 678 

1 0  FooD + Rf.VER AGES 6381 . 933 7 1 82 . 1 1 8  
1 1  Tt:X T I LE S  qc.H a . 9 18 9790 . 899 
12 WOOD PRODUCTS 2 8 68 . 7 1 1  4 78 5 o 290 
13 CHEM I CALS 1 21;990 . 027 1 73487 . 674 
14 CE'�ENT PRODUC TS '5966 . 086 9368 . 37 1  
1 5  O THER �ANUFACTUR l "A 1 8 . 20 1  1 8 1 95 o 1 05 
1 6  LOCAL + LO TRUCK 5�51 . 778 8990 . 787 
1 7  O T· � �  TRANSPORT 8:"122 . 262 1 5844 . 279 
18 C J���N I C A T I ON5 5 � 3 3 . 1 74 10340 . 266 
19 C.&oS 5ER V I CE 1 0 t;l31 . 1 0 7 1 59 1 9 . 735 

I 2 0  E L EC T R I C  SE R V IC E  71'17!l . 976 1 6 097 . 460 
� 2 1 w A TER SER V I CE 1678 . 54 0 2536 . 0 0 1  
.j::o. 2 2  llltiSALE FARM PROD 2�70 . 1 54 5 0 1 8 . 050 

' 23 WHSALE PETROLEUM 2 1 1 3 . 76 1  4 096 . 062 
24 OTHER WHOLESALE 14256 . 162 16930 . 68 1  
25 LUMBER + HAROWAR 2 1°81 . 0 06 28638 . 50 1  
2 6  AUTO + SVC STATN o l Q45 . 0 1 5  7065 1 . 76 1  
27 OTHER RETA I L  1 0 3639 . 862 1 04622 . 720 
28 F . I . R o E o  1 2 757 . 046 1994 1 . 82 8  
29 AMUSE + RECREATE 475 . 1 82 652 . 345 
3 0  MED I C AL SERV I CE 1 3'57 1 . 836 1 3756 . 934 
31 EOUC SEqV I C ES 6373 . 25 1 2 1 182 o 887 
32 0Tf1ER SER V I CES 1 1 4 35 . 4 1 2  1680 6 . 90 8  
3 3  1-iOIJSEHOLDS 5'>0 14 . 2 07 374 1 39 . 996 
34 FEDRL GOVERNMENT 49327 . 872 1 0 8 1 96 . 999 
35 STATE GOVERNMENT 6644 . 375 2282 0 . 824 
36 LOCAL GOVERNMENT 2Q35 . 687 9465 . 807 
37 I MPORTS 286:!188 . 2 30 8295 3 1 . 992 

TOTAL VALUE ADDED 1 1 '5!'122 . 1 4 1 5 1 4623 . o2 1  

TO T A L  PUP. C ii � S [ S  1::5it4 1 55 . 672 2545426 . 2'5 0  



Tab le  B - 2 

D I RECT REQU I REM�NTS B I G  SPRI NG-SN V DtR AP£A 

- -- --- - ----- - - ----------------------------- - --------------------- ------------------------ ---------------- ----- -- - - - ---- --- ---------
1 2 3 4 5 b 7 8 

--- - - - ---- -------- -------------------------- --------------------- - - --- -- ------ ------------------------------------ --------- ---- - - ··- -

1 I RR I GATED CROPS . 0 1 81 8  . 0 0903 . 0 4604 . 0 0682 . 0 0 1'1 0 0  . o o o o o  . 0 1'1 0 0 0  . o o o n t  
2 DHYLAND CROPS . 0 0 0 07 . 0 1 444 . 06486 . 04 0 2 0  . o o o o o  . o o o o o . O rt(I O O  . O O O O !l 

3 L I VE�TOCK . o o o o o  . o o o o o  . 1 1 367 . 0 0 2 1 5  . o o n o o  . o o o o o  . o o o o n  • 398fl>i 
4 OTHER AGR ICUL .  . 0 7 1 74 . 06289 . 02451 . 1 3347 . o o o o o  . o o o o o  . 0 0486 . � 1 ? 3 C.  
5 C RLJDE PETROLEUM . o o o oo . o o o o o . o o o o o . o o o o o  . 0 0 1 24 . 08388 . oo o o o  . o o o e o  
6 OTHER M I N I NG . o o o o o  . o o o oo . o o o o o  . 0 0 0 1 7  . 0 8 "i 1 5  . 04726 . 0 1 25 1 . o o o 1 o 

7 C ON!:.TRUC T I ON . 0 0 2 1 5  . 0 0 2 1 3  . 0 0 1 50 . 0 0459 o 0 0 0 1 A  . 00 124 . 0 0 1 09 . 0 0027 
8 ME ATS + DA I R IES . o o o oo . o oo oo . oo o o o  . o oo o s  . oo o o o  . 0 0 0 0 2  . o o o o o  o 0 0 1 7 �  
9 M I LL I NG + FEEDS . o o o o o  . o o o o o  . 0 0805 . 02 8 1 6  . o o o o o  . o o o o o  . o o n o o  o 0 0 1 2 A  

1 0  FuOD + BEVERAGES . o o o o o  . o o o o o  . 0 0709 . 0 0 1 76 . o o o o o  . 00 0 0 4  . o o o o o  o 0 0 1 9 1 
1 1  TEXT I LES . o o o o o . o o o o o  . o o o o o  . 0 0 0 54 . o o o o o  . 0 0 02 0  . 0 0 098 . 0 0 0 0 ?  
1 2  WOCU PRODUCTS . 0 0 0 07 . 0 0 0 0 7  . 0 0 19 0  . 0 0 170 . 0 0 0 1 3  . 0 0 0 3 1  o 0 0 269 o 0 0297 
1 3  ChE M I C ALS . 1 1 4 0 5  . 1 3555 . 02 0 76 . 04774 . 0 0297 . 02964 . 02 1 72 . 0 0290 
1 4  CEMENT PRODUC TS . o o o o o  . 0 0 3 1 0  . o o o o o  . o o o o o  . 0 0 0 33 . 0 0 1 05 . 07 1 3 1  . o o o n �  

1 5  O THER M A NUFAC TUR . 0 0227 . 0 0 3 1 1  . 0 0 156 . 0 024<:! . 0 0025 . 0 047:? . 0 1 434 o 00 0 40 
1 6  LOCAL + LD TRUCK . 0 0 :'1 1 7  . 0 0278 . 0 0804 . 0 0993 . 0 0 0 53 . 0 03 1 9 . 0 0 84 3  o 0 1 43"i 
1 7  OT HER TRANSPORT . 0 038 1 . 0 0 365 . 00 359 . 0 0505 . 0 0 256 . 0 0 325 . 0 0523 . o o oo o  
1 8  COMMUN I C A T I ONS . o o 1 5o . 0 0 1 48 . 0 0 1 06 . 00268 . 0 0 092 . 0 0 16 1  . 0 0245 . 0 0 196 
19 GAS SER V I C E  . 0 1 1 0 9 . o o o o o  . 0 0 0 1 6  . 0 0 1 42 . O O I'l 3 0  . 00 1 0 7  . 0 1)1' 1 7  . 0 0 0!;� 
c O  ELECTR I C  SERV I CE . 0 0 855 . 0 0 1 99 . 0 0 1 74 . 0 0 92?. . 0 0?.67 . o os5,:� . 0 0 1 0 0  . ('1 0 2 2 Q  

I 2 1  WATER SE R V I C E . o o o o o  . o o o o o  . o o o o o  . 0 0 0 2 11  . 0 0 0 0 3  . 1'1 0 048 . 0 0 " 39 . 0 0 07? 
0\ 22 WHSALE FARM PROD . 0 0 378 . 0 0 5 1 4  . 05229 . 0 4364 . o o o o o  . o o o o o  . o n o oo o 0 06";2 
Vl 2 3  WHSALE PETROLEUM . Q 0936 . 0 1 288 . 0 0 2 0 3  . 0 0764 . 0 0 0 29 . 0 0 1 0 3  . 0 0 1 2 1  o 0 0 042 

24 OTHER WHOLESALE . 0 0485 . 0 0 56 8  . 0 02 4 0  . 0 0264 . O O fl 32 . 0 0 3�0 . 0 0 0 37 . 0 0 07 0  
2 5  LU�BER + HAROWAR o 0 4 578 . 0 !:>461 . 0 35 1 0  . 04507 . 1) 0 0 0 �  . 0 0 0 3 1  . ::t 1 1 6Q o O O O O I'-

26 AUTO + S V C  STATN . 0 2459 . 0 3 1 26 . 0 0934 . 0 1 3 6 1  . 0 0 " 9 1  . 0 0 54 1  . c o �65 . o o u �  
27 OTHER PETA I L o O O ('I O O  . o o o o o  . o o o o o  . 0 0 1 3<:! . O O fl 1 �  . 0 0 1 1 '� . 0 0 1 34 . 0 0 0 2 1  
28 F . I . R . E ;.  . o ll976 . 0 0772 . 0 1 089 . 0 0751 . 0 0 1 9 3  . ('1 0390 . 0 1 "' 53 . o o o � t  
29 AMUSE + RECREATE . o o o o o . o o o o o  . o o o o o . 0 0 0 0 1  . o o n 1 s  . o o o 1 n  . OO t1 0 2  . o o o n o  
3 0  MED I C AL SERVI CE . o o o o o  . o o o o o  . o o o o o  . o o o o o  . 1) 0 "1 0 2  . 0 0 0 26 . oo o o o  o 0 0 0 1 7  
3 1  EOUC SERV I CES . 0 1 0 38 . 0 1 02 5  . 0 0746 . 0 1 2 0 1  . 0 268e . 0 0807 . 00237 . 00 0 7 0  
32 OTHER SER V I CES . o 0 1 9 7  . 0 0 030 . 0 0 0 34 . 0 0 5 1 4  . O O l 6CI . 1') 04 P. "?  . 00609 o 0 0 1 AO:: 
33 HOUSEHOLDS · 26256 . 2 5 1 8 1  . 1 '5562 . 1 2 1 86 . 3 1 �0 6  . 24 1 71l o 2 0 0 0 A  . 0 827"' 
34 FEDRL GOVERNMENT . o 0 9 1 6  . 0 0 862 . 0 04 37 . 0 1 0 1 6  o 0 Afl62 . (1 3637 . 0 3862 . 0 1 2 2 1  
35 STATE GOVERNMENT . o 0 0 1 9  . 0 0 0 1 8  • 0 0 0 1 1  . 0 0070 . 0 3f1 4 Cl  . 0 091 0 . 0 0 1 4 1  . 00 0 3 9  
3 6  LOCAL . GOVERNMENT · 0 1 662 . 0 1642 . 0 1 0 32 . 02 1 9 0  . 0 0 �6 1  . '1 0240 . ':1 0 1 56 o O OO"'? 
37 I MPORTS . 36435 . 35490 . 4 n 52 1  . 4 0 8 3 1 . 4 3 1 6 !"1  . 497£\ll . 57�89 . ?4457 

TOTAL D I R  REQ 1 . o o c o o  l o ll O O O O  t . ('l o n o o  t . o o o o o  t . o o n o o  t . I') O O O n  1 . o ort o o  , . 1 . 0 0 0 (1 '1  



Tab le  B - 2 (con ' t ) 

D I RE C T  REQUI REMENTS H I G  SPR I NG-SNYDER AREA 

·-------... · - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .. · - - - - ----------- -------------------------- - - - - · · - - - --- - ·· - - - - -- ·· -

9 1 0  1 1  1 2 1 3  1 4 1 5  1 6 
---------- - - - -· -------------- - - -------------------------------------- - -- ----------------------- ---------------------------- - - - - - - � - -

1 I R R I GA TED CROPS . 3 0 0 25 . 0�387 . 0 1943 . oo o o o  . oo o o o  . oo o o o  . o o o o o  . O O O fi ('l  

2 DRYLANO C R OPS o 1 7260 . 02580 . 00 530 . o oooo . o o o o o  . o o o o o  . o o o o o  . o o o o n  
3 L I VESTOCK . oo o oo . o o o o o  . 0 0 1 87 . o oooo . o o o o o  o tl O O O O  . o o n o o  . O O O C: ':I  
4 OTHER AGR l CUL . . o oo o o  . 02340 . o o o o o  . 02 322 . 0 0 1) 0 3  . o oooo . o o o o o  . o o o o o  
5 CRUDE PETROLEUM . o o o o o  . oo o o o  . oo o o o  . o oooo . 20959 . oo o o o  . 0 0 0 0 2  . o o o o n  

6 OTHER M I N I NG . o o n o9 . 0 0 0 2 8  . 00002 . 00 022 . 03461 . 1 0316 . 0 0 174 . o o o o n  

7 CONSTRUCT !  ON . o oo26 . 0 0 036 . 0 0 0 1 0  . 0 0 184 . 00450 . 00 1 07 . 0 0 073 . 0 0 1 0 '  
6 MEATS • DA I R IES . Q 0221 . 0 0290 . oo o o o  . o o o o o  . OM 0 3  . oo o o o  . 0 0 0 0 1  . o o o o o  

9 M I LLING + FEEDS . o 0440 . 00 4 9 1  . ooooo . o oo o o  . o o o o o  . oo o o o  . o o o o o  . o o o o o  
1 0  FOOD + BEVERAGES . o o ?.92 . 0 0605 . o o o o o  . o o o o o  . 0 0 0 02 . 00 0 03 . 00 0 0 3  . 0 0 0 0 '1  
1 1  TE. X T I  U: S . o o 344 o 0 0 0 09 . 02487 . 0 0 2 1 5  . o o o oq . oo o o o  . 00 0 4 0  o 0 0 0 J' 1  
1 2  WOOD PRODUC TS . o fJ t 49 . 0 0605 . 0 0 145 . 02660 . 0 0 1 36 . 00 30 4 . 00 1 47 o 0 0 0£: A 

1 3  CHEM I C ALS . o 0 328 . 02 369 . 0 0248 . 0 1980 . 15007 . 0 0600 . 0 14 1 6  . 056'; 1  
1 4  CEII.ENT PROOliC TS . 0 004:5 . 0 0 0 1 5  . 0 00 0 1  . 0 00 68 . 0 0 0 3 0  . 061170 o 0 0 1 59 . O O O I'I fl  

1 5  OTHER t-4 �NUFAC TUR . o o o 1 2  . 0 0302 . 0 0 1 85 . 0 0 2 0 1  . 0 0 1 92 . oo o6q . 0 1 32 1 . o o 5 t t 
16 LOCAL + LD TRUCK . 0 08 1 3 . 0 0765 . 0 0479 . 0 1 0 09 . o o : n 8  . 0 1 316 . 0 04 3 1  o 0 1 8 l "'  
1 7  O THER TR ANSPORT . o o � 94 . 0 0278 . 00 1 0 0  . 0 0728 . 0 2657 . 00934 . 0 0533 . 0 0 42 ?.  

1 8  COMMUN I C AT I ONS o O 'l 1 58 . 0 0406 . 0 0 195 . 0 0 43A . 0 0 1 52 . 00304 . 0 0282 • 0351!1 
19 GAS SER V I C E  • O ' H65 . o oo8o . 0 0 0 77 . 00 089 . 0 1 1 67 . 1) 1 2 0 �  . 0 0 1 72 . 0 070 1 

20 ELECT� I C  S�R V I C E  . o fJ547 . 0 0574 . 0 0509 . 0 079:3 . 0 1 2 6 1  . 0 1 161 . o oc;85 . 1') 152� 
2 1 WATER SER V I CE . o 0 0 4 1  . 0 0 0 73 . 0 0 0 33 . 0 0 2 0 3  . 0 0 0 8 3  e OOO!';t! o 0 0 0 26 o 0 0 0 5 P  I 
22 WHSALE F ARM PROD o 0 0 3 1 3  . 0 0 0 94 . 0 0 0 17 . 0 0 0 1 0  . 0 0 1'1 0 0  . 00 0 0 1\  . o o o o o  o 00 0 (1 (1  0\ 

0\ 23 WHSALE PETROLEUM . 0 0(!49 . 0 0 0 33 . 0 0 0 1 0  . 00 0 4 0  . 0 0 0 4 0  . 0 0 0 87 . 00 0 4 1  . oo5P2 
24 OTHER WHOLESALE . 0 0 090 . 00 148 . 0 0 1 3 1  . 0 0282 . 0 0306 . 0 0448 . 0 0631 . 0 0477 

25 LUMBER + HAROWAR . O !l 0 04 . o o ooe . 0 0 0 0 3  . 0 00 34 . 00 0 0 2  . 0 0 0 0 3  . 0 0027 o 0 0 034 
26 AUTO + SVC STATN . o noJe . 0 0 1 5 0  . 0 0 058 . 0 0 1 26 . 0 0 0 57 . 0 0 1 6P. o 0 0 1 1 3 o 0 1 35c; 
27 OTHER RETA I L  . o oo2� . 0 0 06 1  . 0 0060 . 00 073 . 0 0 0 3 1  . 0 0 0 56 . OO!:l 95 . o o o o n  

28 F . I . R . E .  . 0 0 067 . 0 0 1 17 . 0 0389 . 00328 . 0 0256 . 0 0784 . 0 0202 . 02900 

29 AMUSE + RECREATE o O IJ O O l  . 0 0 0 0 4  . 0 0 0 04 . 0 0 0 0 3  . 0 0 0 02 . 0 0 0 0 5  . 0 0 0 0 2  e 'l 0 0 1 A  

3 0  MED I C AL SERVI CE . o o oo o  . 0 0 0 14 . o oo o o  . 00 0 0 1  . o o n o 1  . 00 0 0 2  o 00 0 0 3  . o o o o o  

31 EOUC SER V I CES o 0 0 1 39 . 0 0402 . 0 0283 . 0 0 3 1 9  . 0 0 274 . 00 596 . 00 224 . o 1 32Q 

32 OTHER SER V I CES . o 'J 397 . 0 0329 . 00 336 . 0 0664 . o o �8 n  . 0 0477 . 0 0293 . o 1 o n  

3 3  HOUSEHOLDS o l 'l 2 1 J  . 1 5559 . 20229 . 2 1 572 o 14<;87 . 2 0656 . 1 9514 o 247"i ! 

34 FEDRL GOVERNMENT . 0 1 01 9  . 0 5257 . 03572 . 0 3346 . 0 2 1 92 . 0 3664 . 04 1 4 8  . 0300 1 

35 STATE GOVERNMENT . 00 063 . 0 0271 . 0 0 1 63 . o o u q  . 0 0 1 55 . 0 03eP . 0 0 1 22 . o u so 

36 LOCAL GOVERNMENT . o o t 26 . 0 0227 . 0 0 1 97 . 0 0331 . 0 0 19� . 0 0 344 . 0 0 1 83 . 0 027fi 

3 7  I MPORTS . 347Q2 . 6 1 09 1  . 674 1 7  . 6 1 84 1 . 35627 . 49470 o 60040 o 486c; "'  

TOTAL O I R  R E Q  1 . 0 '1 0 0 0  1 . c o o oo 1 . 0 0 0 0 0  1 . 0 0 0 0 0  1 . 0 0 1) 0 0  1 . 1) 0 0 0 1'  1 . 0 0 '.'1 0 0  1 . o oo n �  



Tab le B - 2 (con ' t ) 

D I RECT R E QU I R EMENTS � I G  SP� I NG-SNYDER AREA 

- - - - -· - - ·' ·"' - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - -- - - - - - - - -- - -- - - -- - - - - - - -- - - - - - - -- - - - - - - - -·"' • " -

1 7  1 8  1 9  2 0  2 1  2 2  2 3  24 

- - -- - - - - - � - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - -- - - --- - - - - - -- - - - - - - -- - - - ---- -- - - - �- - - -· - ·· 

1 I RR I GA T E D  CROPS . o o o o o  . o o o o o  . o o o o o  . o o o o o  . o o o o o  . oo o o t  . o o o o o  . n n o o o  
2 Df<YLANO CROPS . o o o o o . o o o o o  . o o o o o  . o o o o o  . o o o o o  . 00 0 2 5  . o o oo o  • O fJ C :_l !) 

3 L I IJE.STOCK . o o o o o  . o o o o o  . o o o o o . o o o o o  . o o o o o  . o o o o n  . Q O I' O O  . n o o n o  

4 O THER AGR I C UL .  . o o o o o . o o o o o  . o o o o o  . o o o o o  . o o o o o  . 0 0 5 1 1!  . o o n o o  . n o o n CI  

5 CRUDE PETROLEUM o 0 0 4 l 8 . o o o o o  . 59 1 57 . o o o o o  . o o o o o  . o o o o o  . o o o o o  . o o o o o  

6 OTHER M I N I NG . 0 0 0 59 . o o o o o  . o o o o o  . o o o o o  . 0 0 0 07 . o o o o o  . o o o2e . 0 0 0 2 1  

7 CONSTRUC T I ON . o n 390 . 0 0 0 1 0  . 0 0 0 39 . 00 0 56 . 0 1'5 0 5  . 0 05"2 . 0 0 0 1 4 . 0 0 0 5 "  

8 ME.ATS + DA I R I ES . o o o o o  . o o o o o  . o o o o o  . o o o o o  . o o o o o  . o o o o o  . o o o o o  . o o o o n  

9 M I LL I NG + FEEDS . o o o oo . o o o o o  . o o o o o  . o o o o o  . o o o o o  . 1'1 0 0 0 4  . o o o o o  . o o o n o 

1 0  FOOD + B EVERAGES . o o n l 6  . o o o o o . oo o o o  . o o o o o  . o o o o o  . o o o o o  . o o o o o  . o o o o n  

1 1  T t X T I LES . 0 0 0 1 7 . 0 0 0 02 . 0 0 0 06 . 0 0 0 2 0  . 0 0 0 52 . 0 0 5 1 6  . o o f1 0 3  . 0 0 0 1 4 

1 2  WOOD PRODUC T S  . o n t o 7 . 0 0345 . 0 0 0 1 2  . 0 0 2 0 7  . 0 0 11 8 3  . 0 0 1 1 9 . 0 0 2 43 . 0 0 1 9 -1 

1 3  CiiEM I C ALS . 0 373 0  . 0 0 5 7 1  . 0 0 31 4  . 0 0965 . 0 24 88 . 0 1 26 2  . o 1 f..38 • 0 1 1 6 "' 
1 4  C EMENT PRODUCTS . 0 0� 99 . 0 0 0 2 1 . o o o o o  . 00 0 46 . 04 1 0 8  . 0 0 0 0 2  . O O fl 0 2  . o o o n �  

1 5  OTHER M A NUFACTUR . 0 04 34 . 0 0 0 4 8  . 0 0 1 30 . 0 0 0 38 . o o 1 1 e  . o oo8� • 0 0 f1 39 . 0 0 064 

16 L OC A L  + LD TRUCK . 0 0 1 1 2  . 0 0 0 76 . 0 0 063 . 0 0 1 0 8  . 0 0 0 6 1  . 0 094� o 0 0 f1 60 . 0 1126� 
1 7  OTHER TRANSPORT . 0 1 528 . 0 0 1 30 . 00 069 . 0 0 2 0 3  . 0 0 0 4 1  . 0 0 39P . o t 674 . 0 0 1 9'\ 

1 8  C O M�UN I C A T I ONS . 0 0 448 . 0 0 235 . 0 0 1 62 . 0 0 32 0  . 0 0 1 85 . 0 0966 . 0 1 04 7  o 0 1 l fl 4  
1 9  GAS SER V I C E . 0 0 2 2 1 . 0 0 06 0  . 0 0 662 . 1 0 082 . 0 1 232 . 0 0394 o O O J 71 . 0 0 1 1 "-

2 0  ELECTR I C  SERV I C E  o 0 0670 . 0 0 8 2 1  . 0 0 0 7 0  . o o o o o  . 0 4353 . 0 1 1 7 0  . 0 0427 . o n9f.>" 

I 2 1  WATER SER V I CE . o oo 8 s  . 0 0 0 71 . 0 0 0 1 3  . 0 0 1 A9 . 0 5CI55 . 0 0 1 0 7  . 0 0 032 . o o 1 5� 

0\ 22 WHSALE FARM PROD . o o o o o  . o o o o o  . o o o o o  . o o o o o  . o o n o o  . 0 1 2 0 2  . o o n o o  . o o o o :-
--...J 23 WHSALE PETROLEUM . 0 0666 . 0 0 0 0 3  . 0 0 0 1 9  . 0 0 0 5 5 . 0 0 1 0 0  . 0 0 073 . 0 0 0 83 . 0 0 1 1 2  

2 4  OTHER WHOLESALE . 0 0 3 1 1 . 0 0 0 31 . 0 0 0 7«;1 . 0 0 1 52 . 0 0�39 . 0 02 0 '; . 0 0 0 1 2  . o o o � �  

2 5  LUMBER + HAROWAR . 0 0 0 37 . 0 0 0 0 1  . 0 0 0 0 1  . 0 0 0 2 4  . o o o o o  . 0 00 0 2  . o o o o o  . o o o o o  

26 A U T O  + S V C  STATN . 0 0 049 . 0 0 0 08 . 0 0 2 0 7  • 0 1 1 82 . 0 0 1 87 . 0 0 33C\ . 0 0499 . 0 0 5 1 6  

2 7  OTHER RET A I L  . 0 0 0 89 . 0 0 0 35 . o o o o o  . o o o o o  . o o o o o  . 0 0 1 3 e:'  . o o 1 eo . 0 0 477 

28 F . I . R . E .  . 0 1 2 59 . 0 0 394 . 0 0 289 . 0 0 3 7 0  . 0 0 375 . 0228'5 . 0 0634 . o u n" 

29 A�USE + R E CREATE o 0 0 0 0 1 . 0 0 0 1 8  . 0 0 0 1 5  . 0 0 0 0 1  . o o o o o  . 0 0 0 0 '1 . o o n o 2  • 0 0 0 11 1� 
3 0  MED I C AL SER V I C E  . o o o o o  . 0 0 0 02 . o o o o o  . o o o o o  . o o o o o  . o o o o o  . o o o o o  o 0 0 0 0 4 

3 1  EDUC SER V I CES . 0 04 8 4  . 0 1 80 0  . 024 1 6  . 0 1963 . o o o o o  . 0 0472 . 0 07 1 8  . 0 0 4 30 

32 OTHER S E K V I CES . o o757 . 0 0854 . 0 0 279 . 0 0 3 4 5  . 0 1 784 . 0 1 0 1 Ci  . 0 1 494 . o o6At, 

33 HOUSEHOLDS . 3 0 1 48 . 28 1 1 7  . 1 0 1 55 . 27 1 5 (1  . 2 9 � 1 5  . 30 2 1 ! . 34 H 6  . 3590 ' 

34 FEDRL GOVERNMENT . 0 7276 . 1 691 8 . 0 "3924 . 1 3959 . 0 0 7 4 1  . 0 732 ° . 09 6 1 5  . 06 0 5 11  

3 5  STATE GOVERNMENT • 0 11 2 1 1  . 0 0 695 . 0 1 0 1 2 . 0 06 1 1  . o o o o o  , f1 026n . 0 0 1 38 . 0 0 30 :'1  

36 LOCAL GOVERNMENT . o o 4 7 0  . 0 1 799 . 0 22 2 5  . 02286 . o o o o o  . 0 068'; . 0 0 8 1 5  o 0 0 5 1) 7  

37 I MPORTS . 4 Q 5 1 2  o 4 6q33 . 1 86 8 .3  . 39669 . 4 727 r. . 486ql) . 4'5� 1 7  o 4047"1' 

TOTAL O I R  REG 1 . oo o o o  1 . 0 0 0 0 0  1 . 0 0 0 0 0  1 . o o o o o  t . o o n o o  1 . 0 0 0 0 1'  t . o o n o o  1 . o o o o n  



Table  B - 2 (con ' t ) 

D I RECT REQU I R E�ENTS � I G  SPR I NG-SNYDER AREA 

- · · - - - - - - - � �' - - ·� - � - � - - - - - - -- - - - - - - - - - - - - · - - - - - - - - - - - - - - - - - - - -- - - � - - - - - - - - - - - - - - - - - - - - - - - - - - -- � - - - - - - - - - - - - - - - - - - - - - - - - · - - ··· - - � · - - - - -- - - - - -

25 26 27 28 29 3 0  3 1  32 
- - - - - - - - � · · . w � � - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - � - - - -- - - - - - - - - - - - - - - - - - - - - - �· · •  

1 I R0 l G A TFO CROPS . o o o o o  . o o o o o  . 0 0 302 . o o o o o  . o o o o o  . o o o o o . o o r o o  . o r:� o n n  
2 Ot(T'LAND CHOPS . o o o o o  . o o o o o  . o o o o o  . oo o o o  . o o o o o  o O O O �! O  . o o o o o  o O O O G "!  

3 L I VESTOCK . 01) 0 0 0  . o o o oo . 0 0 0 3 1  . oo o o o  . oo o o o  . o o o o o  . o o n o o  . (J il 0 0 '1  

4 O THER AGR I CUL . . o o o o o  . o o o o o  . 0 0 0 3 1  . o o o o o  . o o o o o  . 0 0 0 59 • 0 0!1 () 1)  . Q I'! O � "  

5 C HUOE PETROLEUM . o o o o o  . o o o o o  . o o o o o  . o o o o o  . o o n o o  . o o o o o  . o o o o o  . oo o r o  
6 OTHER M I N I NG . 0 0 0 0 1 . 0 0 00 4  . 00 0 1 5  . 00 0 1 3  . o o o o o  . oo o o o  . o o o o o  o 00 0 0 2  

7 co• ;s·� r:UC T I OI\4 . 0 0065 . 0 0 0 37 . 0 0 027 . 0 0385 . 0 0267 . 0 00 3 4  . 0 0 1 5 1 . o o 1 r n  
8 ME A l S  + DA I R I ES . o o o o o  . o o o o o  . 0 0933 . o o o o o  . o o o o o  . 0 0 0 1\4 . 0 1 55 0  o O O O :"l i"t  

9 M I LLI NG + FEEDS . o o o o o  . o o o o o  . 00 0 0 6  . o o o o o  . 0 0 0 0 2  . 0 00 0 4  . 0 0 !' 0 1  o 0 0 0 f' 1  
1 0  FOOD + 8EVERAGES . oo o o 3  . 0 0 0 0 2  . 0 0 3 1 9  . 0 0 0 0 3  . 0 00 0 7  . 0 0 1 7 0  . 0 0 7 1 2  • 0 0 0 '5 '> 
1 1  TE X T I LES . 0 0 0 0 3  . 0 0 0 0 4  . 0 0 263 . 00 0 04 . 0 0 0 8 1  . 0 0 1 2 � o O O CI 1 9  . o r.54""' 
1 2  �v�D PRODUC TS . 0 0247 . 0 0251 . 0 0556 . 0 0 1 9P. . 0 04 1 �  . 0 0 0 99 . 0 0264 o O C 44 "� 
1 3  C11EM I CALS . 0 1 4 1 2 . 00 4 0 6  . 0 0240 . 0 0 1 52 . 0 0570 . 0 1 4'50 o 0 0 �89 . (l t 177 
1 4  CEUENT PRODUCTS . o o o o o  . 0 0 0 0 1  . 0 0 0 0 1  . 0 0 0 '56 . 0 0 0 46 . 0 0 0 4 0  . 0 0 0 2 4  o 0 0 02 7 
1 5  O THER MAI4UFACTUR . 0 0 0 5 1  . 0 0252 . 0 0 0 6 4  . 0 0 0 1 0  . 00 2 43 . 00 1 8«; . 0 0 1 58 . !) 0 2 � 1  

1 6  L C C AL + L D  TRUCK . 0 0�1�3 . 0 0 0 8 1  . 0 0 1 87 . 0 0 0 2 1  . o o n 5s . 0 0 1 4 7  . 0 0 :5 1 0  o 0 0 1 7F-
1 7  OTHER TRANSPORT . 0 0 2 1 4  . 0 0 0 8 3  . 0 0 1 0 0  . 0 0074 . 0 0 392 . 0 0 1 39 . 0 0 1 0 8 . 1)(! 4 3 ('1  

1 8  C01-IMUrJ I C AT I ONS o 0 1 1 94 . 0 1 1 50 . 0 0836 . 0 0 896 . O OA33 . o 0 58o . 0 04 2 3  o 0 1 07 !'1 
19 GAS S[R'J I C E  . 0 0240 . 0 0 0 8 1  . 0 0 1 4 0  . 0 0 1 79 . 0 0 2 0 8  . 00 1 6 n  . 0 0282 . n n p n  

2 0  E LECTR I C  SERV I C E  . 0 1 0 0 9  . 0 0902 . 0 1 206 . 0 1 2 2 0  o 0 1 6 1 fl  . 0 0 9 1 4  . 0 1 4 35 o 0 0 8 1 F-

I 21 � A TER SERV I CE . 0 0 1 4 1  . 0 0 1 1 3  . 0 0 1 26 . 0 0 1 0 2 . 0 023fl . 0 0 1 84 . 0 0 2 1 0  o 0 0 1 &; "1  

"' 22 �HSAL£ FAR� PROD . o o o o o  . o o o o o  . o o o o o  . o o o o o  . O O IJ O O  . t:' O O O n  . o o o o o  · 0 0 0 !' !'  
00 23 WHSALE PETROLEUM . o o 6 1 4  . 0 0 0 32 . 0 0 02 5  . 0 0 0 1 ?.  . 0 0043 . 1' 0 0 0 1'1  . 0 0 0 04 . 1) 0 090 

2 4  O THER \IIHOLE:SALE o 0 0358 . 0 0 1 6 1  . 0 0296 . 0 0 1 2 �  . 0 0'502 . 0079(1 . 0 0 2 1 9  o :l 0 :5 0 t1  
2 5  L U�BER + HAROWAR o 0 0 1 33 . 0 0 0 04 . 0 0 0 0 1  . o o o o n  . 0 0 11 0 5  . n o o o t  . a n o o o  • n t) 0 0 2  
2 6  AuTO + SVC STATN . o o 7 1 7  . 0 5275 . 0 0 1 5 3  . c oog:r . 0 0440 . 0 0 ') 3"' • o o n u  • o o :�w�  
27 OTHER RET A I L  . 0 0 224 . 0 0 08 3  . 0 0 198 . 0 0 4 1 6  . 0 0 4 0 5  . 0 029� . 0 0 " 2 3  . 0 061'17 

28 F . I . R . E .  • 0 1 1 95 . 0 1 065 . 0 1 305 . 0224q . O OCJ89 . 0 0 8 1 1 . 0 0 1 64 o 0 0 70"' 

29 AMISE + RECREATE . o o o o4 . 0 0 0 0 2  . 0 0 0 89 . 0 0 0 1 1  . 0 0 ? 0 3  . 0 0 0 02 . o o o o s  . 0 0 0 1 1 
30 M£D I CAL SERVI CE . o o o o o  . o o o o o  . 0 00 2 5  . 0 0 1 26 . 0 0 0 5 9  . 0 0 7 :!1 :"  . o o o oo . o o o o n  
3 1  EOUC SERV I CES . o o 569 . 0 0 244 . 0 0 555 . 0 1 2 !'14 . 0 0 696 . 0 0 2 � ('1  . o o o o o  . 0 0 4 64 

32 OTHER SER V I CES . 0 0457 . 0 0695 . 0 1 0 7 1  . 0 1 4 4 3  . 0 0 07('1 . O Q Cl (l "'  . 0 0 � 1 6  . � 1. S6n 

33 HOUSEHOLDS . 3 :'1 1 86 . 3'5029 . 28647 . 35 1 67 . � 1 293 . 349q� . 37'59q . � 0 9 "i "'  

3 �  FEORL GOVERNMENT . 0 4 4 56 . 0 3222 . 0 5 334 . 0 36 0 1  . 04 1 4 0  . 0 2874 . 0 0688 . 1)4 0 !:1 °  

3 5  STATE GOVERNMENT . 0 0 4 0 4  . 0 0 1 80 . 0 0 1 74 . 0 070 0:: . 0 (127(1 . 'l 0 1 7� . 0 0 !' 0 0  o tl 0 3'5U 

36 LOC AL GOVERNMENT • 0 1 1 90 . 0 0224 . 0 0 4 76 . 0 0936 . 0 0 695 . 0 0 1 84 . 0 0 1'22 . n !'l 4 ,.. ,.. 

37 I r�PORTS . 5 1 "72 . 5 0 4 19 . 56269 . 5 0 5 2 0  . 54 "� 0 3  . S354S . S41H 3 . ')4 5 "" �· 

TOTAL D I R  PE"Q 1 .  o o n c o  1 . 0 0 0 0 0  1 . 0 0 0 0 0  1 . 0 0 0 0 0  1 .  o o n o r· 1 . n c o o n  t . r o n o o  1 . (' 0 0 " !"  



Tab l e  B - 2 (con ' t ) 

D I RECT RE Q U I REMENTS S I G  SPR I NG-SNYDER AREA 

-- · " - - - - - - - - - - -- - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -� - - - - - - � · - - -- - - � .. - - - - - .... .... 
HOUSEHOLDS FEDERL GOVT STATE GOVT LOCAL GOVT EXPORTS c .�.P I T AL FOP. � .  

- - - - - ·  ------ - - - ------------------------------------------- - - - - - - - - - - - - ------ -------------------- ------- -------- ------ -- - - - - - - ·,. _ _ _  ..... __ 

1 I R R I GATED C ROPS . 0 0234 . 02250 . o o o o o  . o o o o 2  . 0 1 13 8 1  . n o o o o  

2 DRYLAND CROPS . 0 0099 . 02 082 . 0 0 0 0 1  . no o o4 . 07600 . o o o o o  

3 L I VESTOCK . 0 0062 . 0 0 2 0 6  . o o o o o  . o o o o o  . 02:377 • O O O il O  

4 O T YER A5R I CUL . . 0 0263 . o o o o o  o 0 0 0 86 . n o o o o  . 0 0970 . o o o o o  

5 C RUDE PETROLEUM . o o o o o  . o o o o o . o o o o o  . o o o oo . 4 1 227 . o o o o o  

6 OTtiE R  ti. I N ING . 0 0 1 09 . 00 0 0 1  o 0 0 346 . 0 0 0 02 . 04923 . o o o o o  

7 C vi-lSTf\UC T I ON . 0 0 1 48 . :J 0 1 16 o 0 0 1 09 . 0 0 166 . 00047 o 659A6 

8 ME A T S  + DA I R I ES . 0 1 1 36 . o o o�o o 0 0 049 . O O f1 96 . 0 0 3 1 3  . o o o o o  

9 M I LL I NG + F EEDS . 0 0 0 1 0  . 00 0 37 . o o o o 5  . o o o o o  . 0 0 1 1 6 . o o o o o  

1 0  F00D + eEVE�AGES . o o 7 1 3  . 00 020 · 0 02 0 9  . 00 0 12 . 0 0 489 . o o o o o  

1 1  T E X T I LES . 0 0360 . 0 0 0 52 . oo ua . 0 0 4 1 5 . 0 1 0 1 3  . o o o o o  

1 2  �tOO PRODUCTS . 0 0 1 0 7 . 0 0 074 · 0 0273 . 0 0492 . 0 0291 . 0 0 262 

13 C ! iEMIC ALS • 02465 . 0 1 5 1 7  . 02322 . n 1796 . . 1 54 4 1  . 0 0 0 0 7  

1 4  CE'-'ENT PRODUCTS . 0 0 063 . 0 0 0 2 3  · 0 0 5 1 7  . 0 0498 . 0 0745 . o o o o o  

1 5  OTI£R MftNUF ACTUR . 0 0 1 69 . 0 3 0 1 7  · 0 0 3 0 3  . 0 0 3 1 2  . 0 1 1 25 . 0 50 92 

16 LOC AL + LD TRUCK . 0 0 8 1 0  . 0 0 1 57 · 0 0240 . 0 0 1 90 . 0 0 3 1 0  . 0 0 496 

1 7  OTHER TP AI�SPORT . 0 0732 . 0 0 1 75 . 0 0 0 0 3  . 0 0 0 0 4  . 0 0 691;1 . 0 0307 

16 COY��� I C AT I ONS . 0 0796 . 00084 o 0 0 3 0 0  . 0 0431 . o o �u . 0 0 767 

1 a <3 t. .S  ::, :::R i l  C E  . O fl 354 . 0 0 1 1 3  . 0 0 064 . n o o 3 ':1  . 0 1 '-67 . o o o o o  

� D  ELEC T � I C  ��R � I C E  . 0 1 487 . 0 0 1 35 o 0 0574 . 0 0275 . 0 0262 . o o o o o  

I l l  � � T E R  SER V I CE . 0 0 262 . 0 0 1 1 4  · 0 0067 . o o o 53 . 0 0 067 . t:I O O O O  

C]\ ?2 WHSALE FAR� PROD . 0 0 0 2 .3  . o o o o o  . o o o o o  . o o o o o  . 0 0307 . o o o o o  

1.0 2 3  WHSALE PETROLEUM . 0 0267 . 0 0291 . 00 1 32 . 0 0 262 . 0 0082 . o o o o o  

24 OTHER �'HOLESALE • 0 1 766 . 0 0 0 0 4  · 0 0 024 . f1 0 1 8 1  . 0 0662 . 0674 5  

2 5  LUMBER + HARDWAR . 0 0427 . o o o o o  . o o o o o  . o o o o o  . 0 2606 . 02548 

26 A uTO + SVC STATN . 04445 . 0 0046 o 0 0272 . 0 0742 . 0 5959 . 0 2 1 00 

27 OTHER f\ E T A I L  . 1 36 0 1  . o o o o o  . o o o o2 . 0 0423 . 0 7086 . 0 0 1 74 

28 F . I . R . E .  . 0 1 768 . 0 0 0 1 3  . 0 0523 . 021'83 . 0 0775 . 0 0 0 02 

29 AMUSE + RECREATE . o o u o . o o o o o  . o o o o o  . 1'.'1 0 0 0 0  . £1 0 0 0 9  . o o o o o  

3 0  �ED I C AL SER V I C E  o 02 775 . 1') 0 0 0 4  o 0 0 0 1 8  . o o o o o  . 0 0428 . o o o o o  

3 1  EuUC SER V I CES . 0 1 340 . 0 0875 . o o o o o  . o o o o o  . 0 0 '1 0 0  . oo o o o  

3 2  OTHER SER� I CES . 0 1 54 3  . 0 0 599 o 0 0 2 86 . 0 1 297 . 0 0 6 1 0  . 0 0 054 

.3 3  HOUSEHOLDS . 0 3699 . 20290 · 38444 . ::'1 1 3 50 . •  o o n o o  . o o o o o  

34 FlCRL GOVERNMENT · 1 2664 . 'J 0925 . 0 1 498 . 0 1 929 . o oo o o  . o o o o o  

3 5  ST ATE GOVERNMENT . 0 0635 . 02748 . o o o o o  . 1'1 0 0 0 0  . o o o o o  . o oo n o  

.36 LOCAL GOVERNMENT o 0 0 545 . n os7a . o o o o o  . n o o o o . (1 0 0 0 0  . o o o o n  

'! 7  1 1-APORTS . 44 0 1 3  . 63.364 o 5 32 1 4  . ';6 1 47 . o o o o o  . 1 541;� 

TOTAL !:'IR PEGI t . o o o o o  1 . 00 0 0 0  l o O O O O O  1 . " 0 0 0 0  1 . o o n o o  1 . 0 0 0 00 



Tab le  B -3 

I �l TERDEP[NOENCE C OEFF I C I ENTS B I G  SPR PJ<;-SNYOER AREA 

OP'i:"l MODEL 

- -- -- - .. ... · - - - �  - - · " - - - - - - - --- - - - - -- -- - - - - - - - - - .. · - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - ··· - - - -- - - - - - - - - ···· - �  ... .. 

1 2 3 4 5 6 7 a 
- - - - - - - - - - - - - - - - - - - - - - - - - ----------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - -- - - -- - - - - - - -- - - - - - - - - - - - - - - - - - - - - - -- - - -

1 I RR I 0AtFD CROPS 1 . 0 1 99 1 . 0 1 0 56 . 0 5748 . 0 1 887 . o o n o :> . 0 0 0 0 2  . 0 0 " 1 2 • 0 2 7 "  -� 
2 Df<YL.•.ND C R OPS . o o 3 9a 1 . 0 1 13 1 1  . 0 78 0 8  . 0 533'5 . 0 0 0 0 3  . 0 00 0 2  . 0 0 1'1 28 . 0 4 3 '' 1� 
3 L I VE STOCK . o n 0 32 . (' 0 0 29 1 . 1 2847 . 0 0 30 1 . n o n 2 o  . 0 0 0 1 0  . Q Q f l 0 5 . 4 5 0 () ;· 
4 O THER AGR I CUL .  . Q H491 . 0 7495 . 04 30 9  1 . 160 1 4 . O O r\ 1 4  . O O O O C!  . o o .-; 76 . 27 0 0 �  
5 CRUDE PETROLEUM . 040 1 5 . 0 3887 . 0 1 327 . 0 2 0 40 1 . 0 1 098 . 0 9857 . O OQ32 • 0 1 1 11 " 
6 OTHER M I N I NG . o o 9 o o  . 0 1 02 0 . 0 0 328 . 0 05 1 7 . 0 9('1 69 1 . 060 0 (1 . 0 2 �36 • 0 0 ?. 1' "· 

7 CONSTRUC T I ON . 0 0 351 . 0 0 357 . 0 0 299 . 0 0640 . 0 0 0 4 1  . 0 0 160 t . o o t 5 1 . 0 0 2v"7 
6 �[ATS � D A I R IES . o 0 0 2 5  . 0 0 024 . 0 0 0 25 . 0 0 0 4 3  . 0 0 0 4 4  . 0 0 0 2 2  . O O �' O JJ  1 .  0 0 1 '"·· 

9 M I LL ING + FEEDS . o o2 4 1  . 0 0 2 12 . 0 1 0 38 . 0 3286 . o o n o 1  . 0 0 0 0 1  . 0 0 0 16 . 0 126 i1  
1 0  �UOD + BEVERAGES . o oo 2 a  . 0 0 0 25 . 0 0 825 . 0 02 32 . o o n2 1 . 0 0 0 1 3 . o o r o6 . 0 0 5 7 1J  
1 1 TE X T I LES . 0 0 0 1 6 . 0 0 0 15 . 0 0 0 4 3  . 0 0 1 1 2 . o o n o s  . 0 0 0 27 . 0 1) 1 08 . o o o c; �  
1 2  WlOD PRODUC T S  • 0 0 0.':\ 6  . 0 00 92 . 0 0284 . 0 02 74 . 0 0 030 . 1'1 0 0 56 . 0 0 326 . 0 0 4 1' 7 

1 3  CHEM ICALS · 1 4543 . 1 7 1 39 . 054 04 . 08087 . 0 0 723 . 0 3836 . 0 2°20 . 04 4 ! 4  

1 4  CE'·�ENT P R •.JDIJCTS . Q 0 04 5  . 0 0 3132 . 0 0 060 . 0 0 0 84 . 0 0 0 53 . 0 0 14 � .  . 0 7650 . o o o c; 3  
1 5  OTHER MANUF ,CTUP. . o o -32 1 . 0 0 4 1 2 . 0 0273 . 0 0 376 . o n ll 79 . 00 5 3 1  . 0 1494 . 0 0 240:: 
1 6  LOCAL + LD TRUCK . 0 0 '5 1 6 . c o �as . 0 1 1 37 . 0 1 35 1 . o o t o n . 0 037A . 0 1 0 0 7  . 0222° 
17 OTHER TRANSPORT . oo�99 . 0 0960 . 0 0709 . 0 0 958 . (l 0 :'\2 1 . 0 0 496 . 0 0724 . 0 0 53:> 
1 8  C�,��t-'lJN I C A T I ONS . 0 0 379 . 0 0 397 . 0 0 387 . 0 0 593 . 0 0 1 37 . 0 0 2 3q . 0 0 � 72 . n osc:11 
1 9  G.:>S SERV I CE . o 1 493 . 0 0 34 0  . 0 0 2711 . o os o n  . o o 1 o o . 0 0 2 51) . r. 0 ?.0 3  . n. 0 3 .? 4  
2 0  EL �CTR I C  SER V I CE . 0 1 3 14 . 0 0695 . 0 060 2  . 0 1 464 o 0 0 :'\86 . 0 0 721'1 o 0 0 3 32 . 0 0 84 4 

I 2 1  w A TE R  SE R V I CE . Q 0 1'140 . 0 0 04 3 . 0 0 0 34 . C 0 0 7 5  . O O fll �  . 0 0 0 67 . 0 1J f'l5q . o o u  :> 
--....) 22 WHSALE FAR� PROD . o o77o . 0 0867 . 0 6230 . 0 5 1 86 . o o n o 2  . 0 0 0 0 1  . 0 0 0 26 . 04 27"' 
0 23 WrlSALE PETROLEUM · 0 1 0 78 . 0 1 440 . 0 0 469 . 0 1 0 37 . 0 0 0 4 3 . 00 1 2 2  . 0 0 1 57 . 0 0 467 

2 4  OTHER �1HOLESALE . o o6 1 2 . 0 07 0 9  . 0 04 26 . 0 0 4 3 6  . o o n 8 1 . 0 044C: . 0 0 1 2 0  . 0 0 3 !3 1  
2 5  Lu'�BER + H ARDWAR . 050 87 . 0 5961 . 0 4 856 . 0 56 34 . o o n o 8 . 0 0 0 3"' . 0 1 2 0 3  . 0 3 1 75 

26 A u T O  + SVC �TATN . 0 2884 • (1 3597 . 0 1 6 8 3  . 0 2 0 2 2  . 0 0 1 59 . 0 0 64 1 . 0 0462 . 0 1 264 
2 7  OTHER RF T : U L  . 0 0 0 4 8  . 0 0 0 5 0  . 0 0 0 4 4  . 0 02 0 6 . 0 0 0 2 �  . n 0 1 3'• . () 0 1 61' . o o o P. �  

2 8  F . I . R . E .  . 0 1 3 1 3  . lH 1 24 . 0 1 7 1 8  . 0 1 291J. . 0 0?.59 . o o5o t . 0 1 2 4 ::'1  . 0 1 1 2 �  

29 A�USE + �ECREATE . o rJ 0 0 2 . C J I1 0 2  . o n o o 2  . (1 0 0 0 3  . 0 0 0 1 6 . o o o p  . (1 1') !'1 0 4 . 0 0 0 " <'  

3 0  ME� I CAL SER V I C E  . o n o o2 . 0 0 0 0 2  . o n o o 3  . 0 0 0 0 2 . o o o o s . 0 0 0 20 . 0 1) 0 0 3  . 0 0 0 1 0  

3 1  EDUC SE R V I CES . Q 1 472 . 1) 1 426 . 0 1 228 . 0 1 72 � o 0 2A 1 5 . o u s t  . 0 04 1 2  . 0 09flf', 
32 OTHER SER V I CES . 0 '1 4 4 3  . (' 0 287 . 0 0 274 . 0 0 84 4  . 0 0 245 . n 0 597 • 0 0747 . 0 05? 1 . 

TOT A L  D I R / I ND REQ l o 4 Q�34 1 . 52 J 4 0  1 . 60693 1 . 62557 1 o t 5CI26 1 . �6 'i 3 �  1 . 2 � S: O �  2 . 0 50 " "'  



Tab l e  B - 3 (con ' t )  

J t J TEROEPENDEtJCE C O EFF I C I ENTS B I G  SPR I N13-SNYDFR AREA 
OPEN MODEL 

"' - - - .. · -·-- - - - - - ·· - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - · - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - · - - - - - - - - - - - - - - - - - - - - ·- - - - ,  ... •ao •..o - -

9 1 0 1 1  1 2 1 3  1 4  1 '5  1 6  
�· -- - - - - - - - - - - � - ------------------------------------------------------------------------------- - - - - - - - - - - ---- --- � - - - - - - - - - - -- �--- - - -

1 IHR I GATED C R OPS . 3 0969 . 0 4735 . 02 0 50 . 0 0 0 5 0  . 0 0 0 0 2  , !) 0 0 02 . 0 0 0 0 2  . O O C O :?  
2 DIHLANO C ROPS · 1 7791 . 02888 , 0 0 577 . 0 0 1 29 . 0 0 0 02 , Q (l i) O ?.  . o o n. o t  o 0 0 0 0 " 
3 L I VESTOCK . o o u a  . 0 0 1 45 . 0 0220 . oo o u  . o o o u , !) 0 0 07 . 0 0 1') 0 3  . 0 0 0 1 2  

4 OTHER AGR I C UL ,  . 0 3938 . 0 3420 . 0 0225 . 02772 . 0 0 0 1 9 , Q 0 0 1 "i . 0 0 1' 0 7  . 0 11 0 1 > 

5 CHUDE PETR OLEUM . 0 2 1 55 . 0 1 0 92 . 0 0272 . 0 0 746 . 26331 , r• 2 1 7� . 0 0572 • 0 .2 :: '=< '1  

6 OTHER M I N I NG o 0 0 5 09 . 0 0290 , 0 0 0 57 . 0 02 07 . 0667?. . 1 1 13 3 0  . 0 0323 . 0 0 4 4 7  

1 C o r�STRUC T I ON . o 0201 . 0 0 1 00 . 0 0 027 , 0 0230 . 0 0 ")69 • " 0 1 5� . 0 0 0 90 . 0 0 1 11 1  

8 MEATS + D A I R I E S  . 0 0239 . 0 0 3 0 5  , 0 0 0 07 . 0 0 0 0 9  . 0 0 0 2 3  , ') 0 0 1 6  . 0 0 00 6 . 0 0 02F. 

9 I-1 I L L I NG + FEEDS 1 . 0 0 556 . 0 0 594 . o o o o 8  . 0 0 079 . 0 01) 0 1 . 1) 0 0 0 1  . 0 0 (1 0 0  . 0 0 0 0 1  

1 0  FOOD + BEVERAGES . 0 03 1 1 1 . 0 0624 . 0 0 0 0 5  . 0 0 0 1 0 . 0 0 1'1 1 2  , n o 0 1 2  . 0 0 0 06 . 0 0 0 1 1  

1 1  TE X T I LES . 0 0 367 . 0 0 02 0  1 . 0 2554 . 0 0235 , (1 0 � 1 9 . o o o o c;a  . 0 0 045 . o n o ;:> n  

1 2  WOOD PRODUCTS . 0 02 0 8  . 0 0654 . 0 0 1 63 1 . 0 2758 . 0 0 1 9 1 . n 0 35R . 0 0 1 66 . C I) l 2 11 
1 3  CHE M I CALS . 0 7tl02 . 04265 . 0 0762 . 0 2758 1 . 1 8?.37 , n 1 394 . 0 1 798 0 1'\ 69'1U 
1 4  C E �ENT PRODUCTS . 0 0 1 37 . 0 0 0 14 5  . 00 0 1 0  . o o u n  . 0 0 1 23 1 . 0 6955 . 0 0 1 86 , 1) ('1 0 ?. "1  

1 5  OT HER MANUFACTUR , () 0 1 96 . 0 0 362 . 0 0 20 9 . 0 0242 . 0 0 '302 , 1) 0 1 5� 1 .  0 1 "1 5 3  . 0 0 5 6 �  

1 6  LOCAL + LD TRUCK . o l 092 . 0 0889 , 0 0 5 2 3  . 0 1 1 1 0 . 0 0442 . 0 1 494 . O OU 63 1 . o t e0f-

1 7  O T HE R  TRANSPORT . 0 1 380 . -·· -· .Q.0.4.18 , 0 0 1 48 . 0 0 871 . 0 33 0 2  . 0 1 1 20 • o o r, u  . 0 0 6 F, q  

1 8  C OV.MUN I C A T I ONS o 0 0 397 • 0 0 5 1 1  , 0 0247 . 0 0 539 . 0 0282 . 0 0450 . 0 0 �32 , n 376 � 

1 9  GAS SER V I CE , () 0 757 . 0 0288 , 0 0 1 8 0  . 0 0246 , 0 1 ")96 , 1) 1 49':i . 0 0 2 75 . o 1 o n "'  
2 0  ELEC T R I C  SERV I C E  . 0 1 1 1 9 . 0 0 785 . 0 0 590 . 0 0950 . 0 1 678 . 0 1 4 1 5  . o n65q o 0 1 70 n  

2 1  W A TER SERV I CE . 0 0 0 7 0  . 0 0 093 , 0 0 042 . 0 0233 . 0 0 1 2 2 . 0 0076 . 0 !1 (1 35 0 (' 1') 0 P O  
I 2 2  W1 1SALE F AR M  PROD . o o 1 1 2  . 0 0291 , 0 0 0 5 0  . 0 0 1 34 . o o n o 2 . 0 0 0 0 1  , Q (l ('t 0 1 , (l ll O n t  

-.....] 
23 WHSALE PETROLEUM . o r'l639 . 0 0 1 5 8  . 0 0 0 46 . 0 0 0 82 . 0 0 0 9 0  . 0 0 1 27 . o o o s t  . 0 06 0 7 ...... 
24 O THER WHOLESALE . o o 4 1 4  . 0 0 2 32 , 0 0 1 6 1  . 0 0327 . 0 0 4 2 3  . 1) 0553 , (1 0657 . o o 5 � 6  

25 LU�BER + HA�DWAP . 0 � 583 . 0 0 545 . 0 0 147 , 0 0 1 73 . 0 0 0 1 6 . 1'1 0 (1 1 1  . 0 0 1'129 o C I'I O :W,O 

26 AUTO + SVC STATN . 0 1 564 . 0 0 468 , 0 0 1 61 , 0 0224 . 0 0 1 77 , "'1 0 3 1 :?  . � 0 1 47 o 0 1 5 1" C  

2 1  OTHER R E T A I L . o o n 55 . 0 0 0 78 . 0 0 069 . 0 0 09?. . o o n 6 1 . o o n 8 Q . n n 1 oc; . o o o � �  

2 6  F , I . R , E .  . 0 0724 . 0 0 30 5  , 0 0474 . 0 04 54 • n 0 '�8r . 0 1 0 06 . o n � 6 t  o !' 3 1 ? c:;  

2 9  Ari.USE + REC REA TE . 0 0 0 02 . 0 0 0 0 5  . 0 0 0 04 . 0 0 0 0 4  . o n n o l'l  , , o , o q  . 0 0 " 0 2  . o r:� o ., n  

3 0  M[D I CAL SER V I CE . 0 0 0 0 1  . 0 0 0 1 5 . 0 0 0 0 1 . 0 0 0 02 . 0 0 1') 0 4  , 0 0 0 06 . 0 0 (' 0 3 . o o o r �  

3 1  EOUC SER V I CES . o o e9o . 0 0633 . 0 0 371 . 0 0462 . 0 1 2 0 1  . n o q t s  . 0 0 297 o 0 1 6??. 
32 OTHER SERV I CES . 0 0626 . 0 0 � 37 , ') 0 387 , 0 0772 . 0 0 � 0 4  , r. o 6S'S . 1' 0 :'!42 • , 12.1 "' 

TOTAL G I R/ I ND REQ 1 . 7j:j627 1 . 2 5753 1 . 1 0749 1 . 1 70 2 1  1 . 6 Y'l 0 r,  1 . 32821) l o ::' Af.l20 1 . 2 8 3 � �'-



Tab le B - 3  (con ' tl_ 

I !Hf"RDEPENOE'ICE COEFF I C I E' . TS BIG SPR I NG-SNYDER A!1EII 
OPEl� MODEL 

- - � ------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - -- - - - - - - -- - - - - - - - - -- - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - � - - - - - - - - - - - - - - .. - � · · -

1 7  1 8  1 9  2 0 2 1  22 2 :.'1  2 4  
- - --- -- - - - - - - - - - - - ---------- - ----- - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - -- - - - - - - -- - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - -

1 I R R I GATED C R OPS . 0 0 0 0 2  . 0 0 0 0 2  . 00 0 0 4  . 0 0 0 0 3  . 0 0 0 0 2  . 0 002'5 . 0 0 0 0 2  . 0 0 0 0 "  
2 DR YLANO C ROPS . 0 0 0 0 2  . 0 0 0 02 . 0 0 0 0 4  . 0 0 0 0 3  . 0 0 0 0 1 . oo o c; A  . 0 0 0 0 1.  o O O O O l  
3 L I VESTOCK . o o o o s  . 0 0 0 1 3  , 0 0 029 . 0 0 0 1 7 . 0 0 0 0 3 o O O O O A  , 1) (1 � 0 7 . 0 0 0 0 1'  

4 OTfiER AGR I CUL .  . 0 0 0 1 0  . 0 0 0 19 . 0 0 02 0  . 0 0 0 1 �  , 0 01'11 5 . 0 0 62� . 0 0 0 1 2  . o o o 1 n  

5 C R UDE PETROLEUM . 0 1 649 . 0 0261 . 60 31 0  . 06363 . o 1 q 1 o . 0 072(1 . 0 061.3 . 0 0 46Cl 

. 6  OTHER M I N I NG . 0 0447 . 0 0 0 54 . 05427 . 0 0625 . 0 0844 . 0 0 14 3  . o o t 63 . 0 0 1 2 1  

7 CONSTRUCT I ON . 0 0 4 30 . 0 0 0 23 , 00 0 72 . 0 0 080 . 0 1636 . 0 062(1 . 0 0 11 4 G  . 0 0 072 

8 ME ATS + DA I R I ES . o oo u . 0 0 029 . 0 0065 . 0 0 0 38 . o o n o 5  . 0 0 0 1 2  o 0 0 fl 1 5  . o o o n  

9 M I LL I N G  + FEEDS . o o o o o  . 0 0 0 0 1  . 0 0 0 0 1  . 00 0 0 1  . o o n o o  . 0 0 0 22 . o o o o o  . o o o o n  

1 0  FOOD + BEVERAGES . 0 0 0 22 . 0 0 0 14 . 00 0 3 1  . 0 0 0 1 A . 0 0 !'1 04 . 0 0 0 0 7  o O O I'I O A  . o o o or, 

1 1  TEXT I LES . 0 0 025 . 0 0 0 0 9  . 0 0 0 1 2 . 0 0 026 . 0 0 0 72 . 0 0545 . 0 0 0 1 4 . o no�::> 
! 2  WOOD PRODUC TS . 0 0 1 38 . 0 0 369 . 0 0 042 . 0 02 3 :.'1  . 0 0 1 42 . 0 0 1 5"5 o G 0274 . 0 02 1 '7 
1 3  CHEM I CALS . O il577 . 0 0 739 . 0 08�2 . 0 1 2 89 . 0 3,61 . 0 1 731 . O � f'l 76 . ('1 1 4f.. "' 

14 CE�ENT PRODUCTS . o o s e s  . 0 0 0 31 . 00 0 38 . 0 0 0 7 1  o 0 4A 0 3 . 0 0 06'1 • 0 0 1'11 9 . 0 0 0 1 0  

1 5  OTHER MANUFACTUR . 0 0472 . 0 0 059 . 0 0 1 88 . 0 0072 . 0 0 1 79 . 0 0 1 2 1  . 0 0 " 6 2  , Q 0 (1 7<'1 

16 LOCAL + LD TRUCK . 0 0 1 56 . 0 0 095 . 0 0 1 36 . 0 0 1 4 3  . 0 0 1 7E . 0 1 0 07 . o o n 83 o 0 029ll 
1 7  OTHER TRANSPORT 1 . 0 1 7 14 . 0 0 1 66 . 0 0281 . 00 27q . 0 0225 . 0 0487 . 0 1 775 . 0 02'54 

1 8  COMMUN I C A T I ONS . 0 05 1 7  1 . 0 0 27 0  . 0 0271 . 0 0 392 . 00 292 . 0 1 08 1  o 0 1 1 05 . 0 1 1 6 1  

1 9  GAS SER V I C E  . 0 0 38 1  • 0 01 69 1 . 0 0 753 . 1 0 1 95 . o 1 q 1 3  . 0 0 578 . 0 0264 o 0 0 2 !'i �  

2 0  ELECTR I C  SER V I CE . O O A l l . 0 0884 . 0 0 357 1 . 0 0 1 22 . 0 4787 . 0 1 3 1 2  . (1 0"52'5 . 0 1 0 �7 

2 1  �P TER SER V I CE . 0 0 1 04 . 0 0 0 85 , 0 0 0 32 . 0 0 2 1 4  1 . 06�55 . 0 0 1 30 . 0 0 1" 4 7  . 0 0 1 7F-
I C:2 WHSALE FARM PROD . 0 0 0 0 1 . 0 0 0 0 2  . 0 0 0 0 3  . 0 0 0 0 2  . 0 0 0 0 1  1 . 0 1 24'5 . 0 0 " 0 1  . o o o o u  

-....! 23 WHSALE PETROLEUM . 0 0685 . 0 0 0 0 7  . 00 047 . 0 0 065 . 0 0 1 24 o 0 0 091l 1 . 0 0 0 99 . 0 0 1 1 °  
N 

24 OTHER WHOLESALE . 0 0 349 . 0 0 0 46 . 0 0 1 39 . 0 0 1 82 . 0 0630 , (1 02:57 , Q f'l " 37 1 . 0 0 1 0 7  

2 5  LUVBER + HARDWAR . 0 0 0 4 5  . 0 0 0 0 3  , O O O O Q  . 0 0 028 . 0 0 02? . 0 0 04 3 . 0 0 1) 0 3  o 0 0 0 1 '  

26 AUTO + SVC STATN . 0 0087 . 0 0 0 2 8  , 0 0 3 2 1  . 0 1 290 . 0 0 3 1 2  . 0 0 4 1 6  . (' 0 � 4 7  . 0 057? 

2 7  OTHER RETA I L  . 0 0 1 1 0  . 0 0 045 . 0 0 022 . 0 0 0 1 r:! . O O I)2A , ('1 0 1 64 . o n t 9A o 0 0402 

2 8  F , t . R o E o  . 0 1 368 . 0 04 3 0  . 0 0469 . 0 0466 . 0 0!\43 . 0 2457 , ('1 !)71'5 . o 1 1 R 3 

29 AMUSE + RECREATE , O I'l 0 02 . 0 0 0 19 . 0 0 0 2 6  . 0 0 0 0 4  . o o n o 2 , O O C' O c:  . O (I �' () 3  . o o o n c;  

3 0  MEDI C AL SER V I CE . 0 0 0 0 2  . 0 0 0 0 2  . o o o o �  . 0 0 0 0 1  o 0 0 fl 0 1  . n o o n ':!  . O M 0 1  . o o o o c:  

3 1 EOUC SER V I CES . 0 0625 . 0 18 5 0  . 04 1 2e . 024 1 7  . 0 027 1 . 0 06 3 1 . o o � 09 o 0 0 527 

32 OTHER SER V I CES . 0 0 862 . 0 0897 , 0 0451& . 0 0�3° . 02 0 3 (1  o fl l 1 4 1  . 0 1 "5 7<1 o 0 07f.n 

TOTAL O I R / I ND REQ 1 . 1 6 1 94 1 . 06628 1 . 74536 l o 25 1 0'5 l o 30F,9t' 1 . 1 581!12 l a 1 1 �' 96 l o fl 9 4 A "  



Tab le  B -3 (con ' t ) 

I NTERDEPENDENCE COEFF I C IENTS B I G  SPR I NG-SNYDER AREA 
OPEN MODEL 

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

25 26 27 28 29 30 31 32 
- -- ---------------- - ------------------------------------ --------------------------------------------------- -------------- --------- -

1 I R R I GATED CROPS . 0 0 0 02 . 0 0 0 0 1  . 00360 . 00 0 03 . oooos . 00 0 1 7  . 0 0 077 . 00 0 1 9  
2 DRYLAND CROPS . 0 0 0 0 1 . o o o o 1  . 0 0 0 59 . 00 0 02 . 00003 . 00 0 1 4  . oonee o OOOOA 
3 L I VESTOCK . 0 0006 . 0 0003 . 00462 . 0 0 0 1 2  . ooooe . 0 0043 . 00700 . 00022 
4 OTHER AGR I C UL .  . 00 0 1 2  . 0 0 0 1 0  . 0 0346 . 0 0 0 1 7  . 00020 . 0 01 0 5  . 00452 . 00 031'1 
5 CRUDE PETROLEUM . 0 0 6 16 . 0 0247 . 00283 . 00260 . 00 4 1 7  . 00 571 . 0041 1 . 00483 
6 OTHER M I N I NG . o o 1 24 . 0 0050 . 00 062 . 00 064 . 00081 . 0 0 126 . 00 069 . 0 0 1 1 1  

7 CONSTRUC T I ON . oo 086 . 0 0053 . 00 048 . 00405 . 0 0288 . 00 055 . o O l 66 . 00202 
8 MEATS + DA I R I ES . o o o 1 3 . o o o·o6 . 00948 . 0 0026 . 0 0 0 1 7  . 00 0 94 . 01556 . 00 046 
9 M I LL I NG + FEEDS . oo o oo . o oooo . 00022 . 00 0 0 1  . 0 0003 . oooo8 . 00 02 5  o 00 0 0 3  

1 0  FOOD + BEVERAGES . o o o o 9  . o o o o s  . 00 333 . 00 0 1 6  . 00 0 1 5  . 0 0177 . 00 727 . 00 067 
1 1  TE X T I LES . o o oo8 . 0 0 0 1 0  . 0 0280 . 00 0 1 6  . 00092 . 0 0 135 . 00 024 . 00574 
12 WOOD PR ODUCTS . 0 0277 . 0 0289 . 00 599 . 00 2 3 1  . 0 0455 . 0 0 12 3  . o 0293 . 0 0484 
13 CHEMI C ALS . 0 1 781 . 0 0576 . 0 0483 . 0 0273 . 00795 o 0 1821t o 0 061U o 0 1 520 
14 CEMENT PRODUCTS . 0 0 0 18 . 0 0 0 1 4  . 00 0 1 5  . 0 0 1 0 0  . 00089 . 00061 . 00052 o 0 0 05A 
15 OTHER MANUFACTUR . 0 0068 . 0 0277 . 00 0 8 1  . 00 027 . 00264 o 0 0203 . 0 0 176 . 0 0254 
16 LOCAL + LD TRUCK . 0 0 370 . 0 0 1 0 1  . 0 0235 . 00 0 42 . 00081 . 00 175 . 00369 . 0 020° 
17 OTHER TRANSPORT . 0 0293 . 0 0 120 . 0 0 142 . 00 1 0 4  o 0 0444 o 0 0209 o 00 1SO o 0 0504 

1 8  COMMUNI CAT I ONS . 0 1 265 . 0 1 253 . 0 0899 . 00960 . 00 895 . 00645 . 0 0467 o 0 1 1 37 
1 9  GAS SERV I CE . 0 0 390 e 0 0204 . 0 0 296 . 00332 . 0 0408 . 00298 . 00455 . o o2!i A 
20 ELECTR I C  SERV I C E  . 0 1 1 1 0  . 0 1 0 12 . 0 1 297 . 0 1314 o 0 1712 . 0 1 008 . 0 1496 o 0091° 

I 2 1  WATER SER V I CE . 0 0 1 62 . 0 0 1 36 . 00 1 47 . 00 123 . 00267 . 0020A . 0 0232 . 0 0 176 
-...J 22 WHSALE FARM PROD . 0 0 0 0 1 . o o oo 1  . 00 048 . 0 0 0 0 2  o OO Q 0 2  . o ooo8 . 00 069 . . oooo:.-VI 

23 WHSALE PETROLEUM . o o623 . 0 0 0 38 . 0 0 0 39 . 0 0 0 1 7  . 00 052 . 00 0 1 6  . 00 018 o 00 1 0 CI  
24 OTHER WHOLESALE . o o 379 . 0 0 1 84 . 00 319 . 00 1 42 . 00">25 . 0 08 1 7  . 00238 . 00325 
25 LUMBER + HARDWAR 1 . 0 0 1 36 . 0 0 0 0 6  . 0 0 0 54 . 0 0 0 0 7  . 00 0 1 1  . 0 0 0 1 0  . 00 056 . oooo� 

26 AUTO + SVC STATN . o o791 1 . 0 5590 . 00215 . 0 0 129 . 0 05 1 2  . 0 0 069 . !:! 0065 . 003'51 
27 OTHER RETA I L  . 0 0239 . 0 0 1 0 1  1 . 0 0217 . 0 044 1 . 0 0424 . 0 0 3 1 2  . 00031 . 0 0700 

28 F . I . R . E .  . 0 1285 . 0 1 180 . 0 1 395 1 . 02347 o 0 1 073 . 0 0 886 . 00221 . 0 0879 
29 AMUSE + RECREATE . 0 0 0 05 . 0 00 02 . 0 0091 . 0 0 0 1 2  l o 0 0204 . 0 00 0 2  . 0 0006 . 0 0 0 1 :!1  
3 0  MED I CAL SER V I C E  . 0 0002 . 0 0 0 0 2  . 0 0 027 . 0 0130 . 00 0 6 1  1 . 0 0740 . 00 1.' 0 1  . 00 0 0 2  
3 1  EDUC SER V I CES . 00683 . 0 0 338 . 0 0662 . 0 1389 . 0 0804 . 00371 1 o 0 0 (193 . 00564 
32 OTHER SERV I CE S  . 0 0543 . 0 0792 • 0 1 1 5 3  . 0 1538 . 0 1Cl54 . . 0 0982 . oo�6' 1 o 0 1 6M 

TOTAL D I R / I ND REQ 1 . 1 1 299 1 o l2602 1 . 1 16 1 8  1 . 1 0482 1 o l l080 1 e 1 0 3 1 t) 1 o 09786 1 o 1 170FI 



Tabl e  B - 4  

I •nERDEPENDENCE COEFFI CIENTS 816 SPRING-SNYDER AREA 
CLOSED MODEL 

-------------------------------------------- ----�-------------------------------------- ------------------------------------------ --

1 2 3 4 5 6 7 8 

--------------------�-----------------------�---------------------------------------------------�---------�------------------------

1 I R R I GATED CROPS 1 . 02 1 26 o 0 1 204 . 0 5864 . 020 06 . 0 0 148 o 00 12A . 00 1 1 6  . 028!'>5 
2 DRYLAND CROPS . 0 0483 1 . 0 1855 . 07895 e 05366 . 0 0 0 9 1  o 0 0 078 . 00 091 o 04364 

3 L I VESTOCK . 0 0335 o 0 0 330 l o 1 3! 29 o 0 0490 o OO :S 1 2  . 0 0264 o 0 0213 o 4 530 �  

4 OTHER AGR I C UL . . 08852 . 0 7834 . 046�1 i o 16185 o 00338 . 0 0290 o 0 0823 . 27225 

5 CRUDE PETROLEUM . 04549 o 04433 . 0 1750 a 02389 ! o 0 1 568 . 1 0 3 16 . 0 1 295 c 0 1553 
6 OTHER M I N I NG o 0 1 063 . 0 1 185 . 0 0456 . 0 06 1 0 .. 09197 l o 06>i06 . 02494 o 00 393 

7 CONSTRUC T ION . 00418 . 0 0 426 . 0 0304 o 0 074 1  . 00 089 . 0 0 1 94 1 . 0 0 1 9 1  o 00 3 1 3  

8 MEATS + D A I R I ES . 0 0587 o 0 0 581 . 0 0469 , 0 0 427 . o ose:s . 00490 . 00392 l o 0 0620 

9 M I LL I NG + FEEDS . 0 0254 o 0 0225 . O lt 045 ., 0 3273 . 0 0 0 1 4  . 00 0 1 2  . 00 026 . 0 1 234 
10 FOOD + BEVERAGES o 00 377 . o o3n o 0 1 091 e 00 5 0 0  o 00 �53 o 00 3 0 0  . 0 0242 e 0 0837 
1 1  TEXT I LES . 0 0227 o 0 0223 o 0 020 8 e 0 0 30A e 0 02 03 o 0 0 1 7c:l . 00252 . 0 02 1 0  
12 WOOD PRODUCTS . o o i se o 0 0 1 9 ll  o 0 0 38 ! . 0038 1 . 0 0 1 24 . o o us . 0 0432 o 0058?. 
1 3  CHEMXCALS o 16099 o 18736 . 06685 . 09206 o 02225 . 05 177 . 04 0 1 3  o 0557S 
1 4  CEMENT PRODUCTS . 0 0 1 02 . 0 0421! a 0 0 1 0 4  . 0 01 24 e 00 076 . 00 183 . 07661 . 00 092 
15 OTHER MANUFACTUR . 0 04 1 5  . 0 0524 . 00 4 19 a 0 0406 e 0 0 1 75 o 00660 . 0 1 546 e 00 3 0 0  
16 LOCAL + LD TRUCK . 0 091 8 o 0 0920 . 0 1461 . 0 1647 . 00 547 . 0 071 1 . 0 1 246 o 0 249Cj 

17 OTHER TRANSPORT . 0 1 323 . 0 1 398 . 0 1 077 . 0 1 234 . 0 0742 o 0 0806 . 0 0968 . 0 083 1 

1 8  COMMUN I C A T I ONS . 0 0952 . 0 0867 . 0 0788 . 0 0991 . 0 0637 . 0 0706 . 0 0675 o 0 0931i 

19 GAS SER V I CE . 0 1 806 . 0 0656 . 0 05 1 0  o 00671 . 00 377 . 005 1 1  . 0 0402 o 0 058' 
20 ELECTR I C  SERV ICE . 02242 . 0 1 57 1  . 0 1 328 . 02050 . 0 1 ?6 1 o 0 1 504 . 0 00.32 e 0 14 6 \  

I 2 1  WATER SERV I CE . 0 0205 . 0 0206 . 0 0 1 63 . 0 0 1 54 . 0 0 1 7 0  . 00 1 53 . oo t 35 o 002�t:; 
. "'-.J 

22 WHSALE FARM PROD . 00 833 o 0 0892 . 06232 . 0524'l e 0 0':1 37 . 00 032 . 00 052 o 04 34 q � 
23 WHSALE PETROLEUM . 0 1 187 . 0 1 594 . 0 0583 o 0 1 1 78 . 0 0 1 58 . 0 0240 . 0 0237 . 00530 

24 OTHER WHOLESALE . 0 1 498 . 0 1 6 0 3  . 0 1 073 . 0 1 0 83 . 0 0878 . 0 1 175 . o o670 o 0 1 0 02 

25 LUMBER + HARDWAR . 05325 o 062U . 05023 . 0577� . 00 2 1 1  . 0 0 1 85 . o 1381 . 033 1 0  

26 AUTO + SVC STATN . 05091 . o s7 U . 0 3347 . 0 3563 . 02225 . 02394 . 0 1968 . 0280:5 

27 OTHER RET A I L  . 061 95 . 06 1 37 . 04903 . 0 4427 . osqo2 . 0 5253 . 04321 o 0 450Q 

28 F . I . R . E .  . 02364 . 02 171 . 02540 . 02065 . 0 1 237 . 0 1 357 o 0 1 c;\81 o 0 189!!1 

29 AMUSE + RECREATE . 00 0 51 . 0 0 0 5 1  . 0 0 04 1  . 0 0 0 36 . 0 0049 . 00 0 4 :5  . oo t\35 . 00 0 "1"' 

30 MED I C AL SERVICE . 0 1 27 1 . 0 1259 . 0 1 006 . 0 088'3 . 0 1 , 1 5  . 0 1 060 . ooe66 o 009?. 1  

3 1 EDUC SERV IC ES . 02 168 . 0 2 1 27 . 0 1 752 . 02232 . 0 3523 . 0 1784 . 00871 o 0 1 52:'1 

32 OTHER SER V ICES . 0 1 295 . 0 1 099 . 0 090 1  . 0 1 4 1 7  . 0 1 1'83 . 0 1 3 1 6 . 0 1 3 1-. · 0 1 1 2":' 

33 HOUSEHOLDS . 4500 5 . 44573 . 35581 . 3 1242 . 4305:!1 . :3754Ci . 30653 . 32577 

TOTAL DI R/ I ND REQ 2 o 1 5806 2 o 1 7594 2 . 1 2752 2 . 08306 1 . 78803 1 . 8 1266 1 . 68495 2 o li262c; 



Table  B - 4  ( con ' t ) 

I NTERDEPENDENCE C OEFF I C IENTS B I G  SPR I NG-SNYDER APEA 

CLOSED MODEL 

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

9 1 0  1 1 1 2 1 3  1 4  1 5 1 6 
- - - --------------------------------------------------- --------------------------------------------------------------------------- --

1 I H R I GATED C ROPS o 31 044 . 04837 . 02 097 . 0 0 153 . 0 0 1 25 . 0 0 1 1 6  . o o o8e . 0 0 1 :'1 2  
2 DRYLAND CROPS o 1 7885 . 02958 . 0 0602 o 0 0 1 8CJ . 00 0 76 . 0 0072 . 0 0054 . o o o � t  
J L I VESTOCK . 0 0347 . 0 0 322 . 0 04 2 1  . 0 02 17 . 0 0257 . 00241 o 0 0 1 78 . 0 0 2 7 �  
4 OTHER AGR I CUL o . 0420 4 . 0 3570 . 0 0 424 . 02975 . 0 0288 . 00 27':3 o 0 0 2 0 1 . 0 0 3 0 "'1  

5 CRUDE PETROLEUM . 02584 . 0 1 4 1 6  . 0 0593 . 0 1 1 1 6  . 26832 . 0 2584 o O OA91 o 02561'1 

6 O THER i"' I N I NG . 00622 . 0 0 354 . 0 0 1 4 8  o 00299 . 06849 . 1 1935 . 0 0449 . 0 05Q] 
7 CONSTRUC T I ON o 0 0234 . 0 0 1 07 . 0 0 059 . 0 0 2 96 . 00 680 . 00 198 o 0 0 1 5A . 0 02214 
8 MEATS + DA I R I ES . 0 0660 . 0 0635 . 0 0350 . 0 0 390 . 00 477 o 0 044A . 0 0330 . 0 050<l 

9 M I LL I NG + FEEDS 1 . 0 0 526 . 0 0 6 10 . 0 0 0 1 7  . 00 0 87 . 0 0 0 1 2  . oo o u  . oo o o 8  o O O O t:'l  
1 0  FOOD + �EVERAGES o 0 0593 1 . 0 08 1 7 . 00 2 1 7  . 0 0245 . 0 0 292 . 0 0274 o 00 2 0 3  . 0 0 3 1 1 
1 1  Tl:: X T I  LF: S . 0 0486 . 0 0 1 3 0  1 . 02695 . 0 0 362 . 0 0 1 75 . 0 0 1 66 . o o t 23 . 0 0 1 R7 
12 �OOD PRODUCTS o 0 0240 . 0 071 3 . 0 0 1 85 1 . 0 287"7 . 0 0?.35 . 0 0438 . 0 0 1 82 . 0 02'51 
13 CHEM I CALS . oqo97 . 0 5 1 95 . 0 1640 . 0 3837 1 o 19503 . 02596 . 0 2672 o 083'5"i 
1 4  Ct:�_,ENT PRODUCTS . 0 01 32 . 0 0 0 6 1  . 0 0 045 . 00 1 89 . 0 0 1 33 1 . 0 70 38 o 0 0267 o O O O A �  

1 5  OTHER MANUFACTUR o 0 0269 . 0 0426 . 0 0 298 . 0 0 322 . 0 04 0 6  . 0 0287 1 o 0 14 03 o 0 06�F> 
1 6  LOC AL + LD TRUCK . 0 14 05 . 0 1 162 . 0 0 799 . 0 1385 . 0 0773 . 0 1 798 . 0 0673 1 o 0 2 2 4 �� 

1 7  OTHER TRANSPORT . 0 1 7 1 0 . 0 0730 . 0 0 387 . 0 1 1 1 1  . 0 3684 o 0 1 387 . 0 0 8 0 5  o 009<l 1 
1 8  C OMMUN I C A T I ONS . o 'l851 . 0 0 798 . 0 0563 . 0 0846 . 00 756 o 0 084 1 . 0 06 4 1  o 042?.? 
1 9  GAS SERV I CE . 0 1 0 34 . 0 0492 . 0 0 395 . 0 047:'1 . 01 890 . 0 1 737 . 0 0487 . 0 1 2 8 0  

2 0  ELECTR I C  SER V I C E  . 0 1 774 . 0 1 3 1 3 . 0 1 1 1 2 . 0 1550 . 0 2450 . 02 1 38 . 0 1 176 o 02521"1 
I 21 WATER SER V I CE o 0 0 1 57 . 0 0 2 1 7 . 0 0 1 08 . 0 0 345 . 0 0276 . 00257 . 0 0 1 05 o 0 02A l  

-...:! 22 �rlSALE FARM PROD . 0 0732 . 0 0 3 1 9  . 0 0055 . 0 0 1 49 . 0 0 0 3 1  . 0 0029 . 00022 o 00 0 3� U1 
23 WHSALE PETROLEUM . 0 0696 . 0 02 0 8  . 0 0 125 . 00 1 42 . 0 0 1 59 . (1 0254 o 0 0 096 o 0 07"i� 

� 4  OTHER WHOLESALE o 0 1 1 1 7 . 0 0679 . 0 0656 . 00 932 . 0 1 1 1 2 . 0 1 168 o 0 1 l23 o 0 1 30 1  
2 5  LU�·1BER + I tAROWAR . o 2760 . 0 0661 . 0 0274 o 00284 . 0 0 1 86 . 0 0 171 o 0 0 1 2A o 00 1 �1 
26 AUTO + SVC STATN o 0 3229 . 0 1 643 . 0 1 5 1 4  . 0 1 653 o 0 1CJ77 . 0 1 995 . 0 1 372 o 034(ll:; 

2 7  O THER PETA I L  . 04868 . 0 3608 . 0 3848 o 0427COI . 05017 . 04851"1 o 0 3651 . 05307 

28 F . I . R . E .  . 0 1 570 . 0 0868 . 0 1 1 0 1 . o u u  . 0 1 362 . 0 1802 . 00 840 o 03996 

29 AMUSE + RECREATE . 0 004 0 . 0 0 029 . 0 0 0 3 1  . 0 0 0 35 . 00042 . 0 00 3<l o 0 0 0 30 . 00044 

3 0  MED I CAL SER V I CE . 0 1 0 0 0  . 0 0721 . 00 772 . 0 0859 . 0 1 032 . 0 0974 o 00731 o 0 1 0CJ2 
31 EDUC SER V I CES o 0 1 4 1 0  . 0 1 0 44 . 0 0 830 . 00935 o 0 1 A 3 1  . 0 1479 o 00692 o 02221 

3 2  OTHER SER V I CES . 0 1 288 . 0 0886 . 0 0860 . 0 1 379 . 0 1 32 3  o 0 1 33rt . 0 0 833 o 0 192:? 

33 HOUSEHOLDS . 354 0 1  . 2 5554 . 27331 . 30421 . 36532 . 34486 o 25889 o 385P':l 

TOTAL O I R / I ND REG 2 . 29965 1 . 63083 1 . 50552 1 o 61441 2 . 1 6774 1 . 834 1 °  1 o 46503 l o 8492f. 



Tab l e  B - 4 (con ' t )  

I N TERDEPENDENCE COEFF I C I ENTS B I G  SPR J NG-SNYDFR APEA 
CLOSED MODEL 

- - - - - - - - - - - - - - - -------------------------------- - - - - - - � - - - - - - - - -----------------�-------------�-�------�-------�--- - - - - - - - - - - - - - - - --

1 7  1 8  1 9  20 2 1 22 23 24 
---------- - - - - - - ---------------------------- ------- ----------------------------------- - - - - - - --�--�--�---�-��---�--- -------�c•--- - - �  

1 IRR I GATED C R OPS . 0 0 1 39 . 0 0 1 23 . 0 0 1 38 G 0 0 1 35 o 00 i 5 0  o 00lJ.6f'i o 0 0 ! 54 o OO ! �.i� 
2 DHYLAND C ROPS . oo o8s . 0 0 076 . 0 0 085 . 0 0 08 3 o 00 09i o O O U5 o 0 0094 G O O OQF, 
3 L I VESTOCK · · o 0 0283 . 0 0257 . 0 0299 . 0 0 283 o 0 0299 o 0 02aA o O O :S ll. 2  o 0 03 1 �  
4 O THER fl. GR I CUL . . 0 0 3 1 6 o 0 02A8 . 0 0 3 1 9  . 0 0 3 1 3  . 0 0344 o 0 0 9 i f)  o 0 03SO . o o :s�� 
5 CRUDE PETROLEUM . 0 2 1 0 3 o 0 0 7 1 6  . 6 0 824 . 0665 1 o 02� i 5  o 0 i222 o O U�'9 o 0 1 0 1 �  
6 OTHER 1-1 I N IUG o 0 0634 0 0 0 11:1 4  . 0 5558 e 00 763 o 0 0�90 o 00294 o 0 0 29� o 0 0267 
7 CONSTRUCT !  ON o 0 0 5 0 7  . o o o n  . 0 00 85 o 0 0 1 82 e 0 1'f0 2 . 00705 . 0 0 096 o 0 0 1 94 

8 MEATS + DA I RIES . 0 0 52 4  . 0 0479 c 0056::1 . 0 0530 o 0 0 552 o 0 0 529 . 0 0'579 o O OSQ;> 
9 M I LL I NG + FEEDS . 0 0 0 1 3  . 0 0 0 12 o OOO ! � o 0 0 0 1 :S  o 0 0 0 1 � o 00 0 30 o OO O l!. S  o 00 0 1 'i  

1 0  FOOD + BEVERAGES o 0 0 322 . 0 0292 o 0 0 338 o 0 0 32 1 o 00 3�2 o 0 0 32i' . 0 0 35� . 0 0 36:5 

1 1  TEXT I LES . 0 0 1 97 . O O H4 . 0 0 1 89 o 00 i86 o 00 326 o 0 072fl o 0 0 220 o 0 0 22?. 
12 WOOD PRODUCTS . 0 0 232 o 0 0 4 1 5  . 0 0 1 23 . 0 0325 o 0 02G9 . 0 0238 o 0 0 �43 o 0 034 "' 
1 3  CHEMICALS o 05962 . 02 0 2 0  . 02217 o 0 2692 .. 04896 . 0 320� . 0 359� • 0. 31 1 7  

1 4  CEMENT PROuUCTS . 0 0645 . 0 0 06 0  . 0 0 0 68 . 0 0 0 79 o 0 4856 . o o u . q  . 0 0 0 78 o CI O O P. Q  
1 5  OTHER MAJ�UF ACTUR . 0 1)'549 o 0 0 ! 09 . 0 0254 o 0 0 1 3C?J o 0 0278 . 0 0245 o 0 0 1 45 o 0 0 24 2  

1 6  LoCAL + L D  TRUCK o 0 0 525 . 0 0454 . 0 0574 . o o 5oe o 0 0625 . 0 1 34'!' o 0 0544 o 0 075 '5 
1 7  O THER TRAtlSPORT 1 . 0 2048 . 0 0453 . 00688 . 0 0630 o 001566 . 0 0 85� o 0 2 1 97 o 0 0 670 
18 CO�MUN I C A T I ONS . 0 0�34 1 . 0 0642 o 0 0769 . 0 0823 o 0 0 8 0 5  o 0 ! 58i o 0 1 !'i69 o 0 16A2 

1 9  5AS SERV I CE . 0 0654 . 0 0463 i . 0 1 06 !  . 1 049� o 02 1 95 . o oaan . o of:>07 o 0 0 57n 

20 ELECTR I C  SER V ICE o 0 1 64 1 . 0 1 565 . o u as ! o 0 0 894 . 0 5695 . 02 1 46 o 0 1 374 o 0 1 9CI?. 
I 2 1  WATER SERV I CE o 0 027S . 0 02 5 1  . 0 0 1 6 3  . 0 0371 1 o 0 6573 . 0 0 277 . 0 0 1 82 o O O SCI'? 

"-J 
22 WHSALE FARM PROD . 0 0 0 3  .. . 0 0 0 31 . 00 0 35 . 0 0 0 34 . 0 0 0 36 l o 0 1276 . 0 0 038 o 00 0 3CI 0\ 

I 23 WHSALE PETROLEUM . 0 0854 . 0 0 1 24 . 00 144 . 0 0 236 o 0 0270 . 0 0 258 1 . 0 0267 o 0 026t 

24 OTHER WHOLESALE o O U 24 . 0 07 0 7  . 0 0 90 8 o 00 986 o 0 1429 o 0 ! 02.., o 0 f1 A92 1 . (1 1 0 1 0  

2 5  LUMBER + HAROWAR . o n2 o s . 0 0 177 . 0 0 1 97 e 0 0 1 94 . 0 0233 o 0023q . o q�2o . 0 0227 

26 AUTO + SVC STATN . 0 1 996 . 0 1 740 . 02226 . 03 1 87 . 02420 . 02 35� . 02703 o 0276� 
27 OTHER RET A I L  . o5718 . 0 4928 . 05465 . 0 5377 . o5q96 . 05771'1 . 06378 o 068Jc; 

28 F . I . R . E .  . 0 2:333 . 0 1245 . 0 1 386 . 0 1 38 ?.  . 0 1 558 . 03400 o 0 1 F\95 · 022 1 °  
29 AMUSE + RECREATE . 0 0 0 4 7 . 0 0 0 4 1 . 0 0 0 45 . 0 00 4 5  . o o n5 o . 0 0 047 . 0 0 0 52 o OO O "' �  

3 0  MED I CAL SERV I CE . 0 1 157 . 0 1 0 1 5  . 0 1 125 . o u o 8  . 0 1 232 . 0 1 1 67 o 0 1 272 e 0 1 30 'i  

3 1  EUUC SER V I CES o 0 1304 . 02433 . 04769 . 0 30 89 o O OCI81 . 0 1 33('1 . 0 1 52 1 · 0 1 24'-

32 OTHER SER V I CES . 0 1 674 . 0 1 6 1 7 . 0 1 24 1  . 0 1 1 34 . 02867 . 0 1 8CIO . 0 ?429 . 0 1 6 4 :?  

33 HOUSEHOLDS . 4 0CI32 . 3596 1  . 39136 3 . 39248 o 43629 . 4 12 8 "  o 4504 1 o 462 1 "  

TOTAL O I R / I ND REG 1 o 75CI69 1 . 59 1 2 3  2 . 329 1 9  1 . 82638 1 . 94684 1 . 7623� t . 7675A l o  772AI' 



Table  B - 4  (con ' t ) 

I NTERDEPENDEI\JCE COEFF I C I ENTS B I G  SPR I NG-SNYDER AREII 
CLOSED MODEL 

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

25 26 27 28 29 30 3 1 32 

--------------- ------------------------------------------------------------------------�---------�---------------------------------
1 I R R I GATED CROPS . 00 149 . 0 0 1 59 . 00480 . 00 1 58 . 00 1 44 . 0 0 1 7 !  . 0 0235 . 0 0 157 

2 DRYLAND CROPS . 0 0 090 . 0 0 097 . 0 0 129 . 00 096 . 0 0 087 . o o i 1 o  . 0 0 1 83 . oo o � 1  

3 L I VESTOCK . 0 030 1  . 0 0320 . 0 0669 . 0 0 324 . 0 0288 . 00357 . 0 1 0 0 0 . 0 0286 

4 OTHER AGR I CUL . . 0 0 339 . 0 0 363 . o o 585 . 0 036 3  . 0 0330 . 0 0498 . 0 0797 o 0 033 1 

5 CRUDE PETROLEUM . 0 1 1 0 3  . o 08 1 1  . 0 0693 . 0 0827 . o oqo7 . 0 1 1 15 . 0 0983 o 0 0955 

6 O THER M I N I NG . 0 0277 . 0 0 2 1 3  . 0 0 1 74 . 0 0223 . 0 0225 . 0 0280 . 0 0238 o 0 0252 

7 CONSTRUC T I ON o 0 0 1 90 . 0 0087 . 0 0 079 . 00493 . 0 0386 . 0 0 093 . 0 0290 o 0 02AR 

8 MEATS + DA I R I ES . o o559 . 00592 . 0 1 390 . 0 0602 . 0 0533 . 00678 . 02 1 02 o 0 0530 

9 M I LL I NG + FEEDS . 0 00 1 4  . 0 0 0 1 5  . 0 0 026 . 0 0 0 1 5  . 0 0 0 1 4  o 0 0020 . 00038 o 00 0 1 4 

1 0  FOOD + BEVERAGES . 0 0 34 3  . 0 0 365 . 0 0606 . 0 0368 . 0 0327 . 0 055A . 0 1 1'81 o 0 042 5  
1 1  T t:X T I LES . 0 02 0 8  . 0 0224 . 0 0493 . 0 0225 . 0 0 30 4 . 0 032 1  . 00226 o 0 07 1 6  
1 2  WOOD PRODUCTS . 0 0:339 . 0 0 460 . 0 0739 . 0 0350 . 0 054 1 . 0 0 23 8  . 0 0451 o 0 054� 

13 CHEMI CALS . 0 3273 . 0 2 194 . 0 1742 . 0 1924 . 02263 . 03332 . 02299 o 0296� 

14 CEMENT PRODUCTS o 0 0 081 . 0 0 0 77 . 0 0 065 . 0 0214 . 0 0098 . 0 0 0 79 o 0 0097 . o o o n t  

1 5 OTHER MANUFACTUR . 0 02 37 . 0 0456 . 0 0220 . 0 0 1 42 o 0 0 334 . 0 0341 . 00348 o 0 0 331'; 
1 6 LOCAL + LD TRUCK . o o733 . 0 0 558 . 00600 . 0 0 45 1  . o o s u  . 00549 . 0 0 8 0 1 o 0 0 6 1 c;  

1 7  OTHER TRANSPORT . 0 0663 . 0 0 550 . 0 0473 . 0 0537 . 00 8 1 5  . 00 566 . 0 0561 o 008314 

1 8  C OMMUN I C A T I ONS . 0 1 7&2 . 0 1 836 . 0 1 293 . 0.1482 . 0 1 329 . 0 1167 . o oq81 · 0 1 63 ? 
19 GAS SER V I CE . 0 0657 . 0 0 556 . 0 0 523 . 0 0678 . 0 0690 . 00656 o 0 08 0 6  . 0 05 1 7 
2 0  ELEC T R I C  SE� V I C E  . 0 1947 . 0 1 923 . 02026 . 0 2 1 88 . 021497 . 0 1 874 o 02385 · 0 1704 I 
2 1  WATER SER V I CE . 0 0 282 . 0 0 296 . 0 0262 . 0 0 293 . 0 0:582 . 0 0 395 . 0 0400 o 0 0 3An . -...:I 

-...:I 22 WHSALE FARM PROD . 0 0 0 36 . 0 0 0 39 . 0 0 074 . 0 0 0 39 . 0 0 0 35 . 00048 o 0 0 1 06 o 0 0 0 3 5  

2 3  WHSALE �ETROLEUM . 0 0754 . 0 0 1 6 1  . 0 0 1 39 . 0 0 1 59 . 0 0 1 46 o 0 0 15A . 00 1 72 o 00 246 
24 OTHER WHOLESALE . 0 1259 . 0 1 1 25 . 0 1 052 . 0 1 0 04 . 0 1 3 1 8  . 0 1696 . 0 1 1 34 . o u n  
2 5  LUMBER + HAROWAR 1 . 0 0 3 14 . 0 0228 . 0 02 3 1  . 0 02 30 . 0 0206 . 00231 o 0 0285 o 0 020r:; 

26 AUTO + SVC STATN . 0 2856 1 o 0 7855 . 0 2072 . 02334 . 02433 . 02 1qc; . 0 2�23 o Ot30 A 
27 OTHER RET A I L  . 06 1 69 . 06510 1 . 0 5390 . 0670 A . 060 58 . 0650 1 . 06'500 o 0632 0  
28 F . I . R . E .  . 0 2267 . 02270 . 02240 1 . 0 3329 . 02 0 1 2  . 0 1 88'::1 . 0 1 325 . o 180e 

29 AMUSE + RECRE ATE . o oo 5o . 0 0 053 . 00 1 4 3  . 0 00 5 3  1 . 00248 . 0 0 052 . 0 0 054 o 00 0 4 7  

3 0  MED I CAL SER V I C E  . 0 1 2 3 0  . 0 1 320 . 0 1 068 . 0 14 0 0  . 0 1265 1 . 0 1981 . 0 1 :'140 · 0 1 1 56 

3 1  EOUC SER V I CES . 0 1 4 1 6  . 0 1 0 5 1  . 0 1 3 1 6  . 02149 . 0 1 475 . 0 1124 1 . 00861 o 0 1 26" 

32 OTHER SER V I CES . 0 1 4 0 0  . 0 1675 . 0 1 888 . 02353 . 0 1 �56 . 0 1821 . n 236 l o 0246l 

3 3  HOUSEHOLDS . 4 3'526 . 46725 . 37804 . 45949 . 4 1 227 . 45 1 9� . 471468 o 4 0 9311 

TOTAL D I R / I ND REQ 1 . 74824 l o 8 1 1 64 1 . 66688 1 . 77660 l o 7 1282 1 . 76292 l o 79105 1 o 7 1 56 f'l  



f-
Tabl e  B - 4 (con ' t ) 

I NTERDEPENDENCE COEFF I C I ENTS B I G  SPR I NG-SNYDER A�E� 
CLOSED MODEL 

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

33 
---- - - - - ---- - - --------------------- ------------------------------- -------------------------------------- -------------- -- - - - - - ----- -

1 I R R I GATED CROPS 
2 DRYLAND CROPS 
3 L I VESTOCK 
4 OTHER AGR I CUL . 
5 CRUDE PETROLEUM 
6 OTHER M I NI NG 
7 C ONSTRUC T I O N  
8 MEATS + D A I R I ES 
9 M I L L I NG + FEEDS 

1 0  FOOD + BEVERAGES 
11 TEXT I LES 
12 WOOD PRODUCTS 
13 CHEMI CALS 
14 CEMENT PRODUCTS 
15 OTHER MANUFACTUR 
16 LOCAL + LD TRUCK 
17 OTHER TRANSPORT 
18 COMMUN I C A T I ONS 
1 9  GAS SER V I C E  
20 ELECTR I C  SER V I CE 

1 2 1  WATER SER V I CE 
� 22 WHSALE FARM PROD 
� 2 3 WHSALE PETROLEUM 

24 OTHER WHOLESALE 
25 LU�BER + HAROWAR 
26 AUTO + SVC STATN 
27 OTHER RETA I L  
28 F . I . R . E o  
2 9  AMUSE + RECREATE 
30 MED I C A L  SER V I CE 
3 1  EOUC SER V I CES 
32 OTHER SERV I CES 
33 HOUSEHOLDS 

TOTAL O I R / I ND REG 

. 0 0405 

. 0 0246 

. o o � u s  

. 0 0905 

. 0 1 4 1 7  

. o0 428 

. 0 0 1 87 

. o 1 5 05 

. 00 038 

. o o927 

. Q 0560 
� 0 0 3 06 
. 04 1 59 
. o o t 73 
o 0 0330 
o 0 1 1 2 0  
. o 1 057 
. o t 3se 
. o oe47 
. o2338 
. 0 0448 
. o o o9e 
. o 'l402 
. 02 3 1 0  
. o o584 
. os737 
o l S402 
. 02696 
. 0 0 13 7  
. 0 3384 
. o t 94 1  
. o2246 

1 . 1  qqu 

1 . 754 1 5  
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Mathemat ical De script ion o f  an I nput - Output Mod e l  

Leon t i e f  Mat r ix 

The f low o f  goods and s ervices  from one s ector of the 

e conomy to another sector can be  represented mathemat i ca l ly 

as  fo l l ows . Let  X .  be  the total output o f  section k ,  1 
x . .  be  the flow of g oods or s e rvices  from s ec tor i to  s ector 1 ]  
j ,  and Yi b e  the final demand for the output o f  s ec t i on i ,  

then : 

where : 

m = number o f  proces s ing s ectors  in the economy . 

S ince each x . .  value a l s o  r epres ents the purchase  by s ector j 1 ]  
from s ector i ,  then the direct  requirement o f  sector j on 

s ector  i becomes : 

( 1 . 5 ) a . . 1 ]  
x . .  

= 21. 
X .  

J 
and s olving for x . .  1 ]  : 

( 2 )  x . .  1 ]  = a . .  x . 1 ]  J 

Sub s t i tut ing equat ion ( 2 )  into e quat i on ( 1 )  y ie lds : 

( 3 )  xi = ai lxl + ai 2x 2 + 
• • •  

+ a imxm + Yi 

To de fine the relationship between output and f inal demand , 

e qua t i on ( 3 )  i s  rewr i tten as : 

- 7 9 -

- a .  X 1m m 



In a representative three s ector mode l , equation ( 4 )  can 

be  shown as : 

Equati on 

( 6 )  

a2 3X3 = Yz 

a 3 3x3 = Y3 

( 5 )  can b e  rewrit t en as : 
. ,  

( 1 - a l l ) Xl - , a1 2x 2 - al 3x 3 = y 1 

- a2 lx l + ( 1 - az z ) X z - a 23x 3 = Y z 

- a3 lx l a 3 2x 2 + ( l - a3 3 ) X3 = y3 

F inal ly in  matrix form equation ( 6 )  i s  s hown 

X 

or symb o l i c a l ly as : 

( 8 )  C.!. A) X = Y 

where : 

I = identity  matrix 

A = mat r ix of d irect requ irements 

X = matr ix of total  s ector outputs 

Y = matr ix of s ector f inal demands 

= 

as : 

The purpose  of input - output analys i s , however ,  i s  to 

define the effects  o f  change s  in f inal demand on s ector 

output ; therefore , s o lving equat ion ( 8 )  for � yi e lds the 

- 8 0 -



bas ic Leon t i e f  e quation : 

( 9 )  X =  C! - A) - 1Y 

The e l ements o f  the C! - A) - l  matrix are the interde 

p endence coeffi c i ents ,  and de fine the relationship b etween 

final demand (Y) and s ector output (X) . Each e l ement of this  

matrix r epres ents the total  increas e in output o f  i t s  row 

s ector  r equired for i t s  column s ector to  meet an add i t ional 

$ 1 . 0 0  s al e  to f inal demand . 

Mul t ip l ie r s  

Two typ es  of mul t ipl i er s  can be  determined direct ly from 

this  interdependence coeff i c i ents t ab l e . The first  type i s  

t he final  demand mul t ip l i er , or the total  change in output o f  

a reg ion a s  a result  o f  a change in f inal demand . This type 

o f  mul t ip l i e r  i s  found by add ing together a l l  the individual 

s ector  effec t s  of each column of the interdependence coeff i 

c ients t ab l e . Thi s  i s  represented mathemat i ca l ly as : 

m 
( 1 0 )  FDM . = L A . . 

J i = l  lJ 

where : 

m = number o f  p roce s s ing s ectors  

A . .  = e l ement of  the interdependence coefficient s 1 J 
tab l e  

A s  can b e  no ted in Appe nd ix B ,  Tab le  3 ,  whenever final 

demand for the product of  a s ector increas e s  by $ 1 . 0 0 ,  that 

s ector mus t not only produce that $ 1 . 0 0 sale  to  f inal demand , 

but mus t  a l s o  produce an add i ti onal amount to support the 
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produc t ion proces s es of o ther s ectors  of  the economy . At 

t imes , however , a s ec tor is l imited in its  p roduct ive capab i l it y . 

The output effect of the s e c tor ' s  l imit ed product i on can 

a l s o  be explained by the output mult ip lier . Thi s  s i tuat ion  

a l l ows only a portion o f  its  produc t ion to  go to final  demand 

with the res t  go ing to o ther proce s s ing s ec tors . The 

mul t ip l ier  effect on total  output o f  the r eg ion is then 

adj us ted downward from the final demand mul tipl ier as fo l lows 

and yie lds the output mul t ip l ier . 

m 
( 1 1 )  OM . = ( � A . . ) /A. . = F DM . /A . . 

l i = l  1J J J  J J J  

S t emming From Effects 

Thi s  procedure defines that effect on the reg ional 

economy when a commodity related s ector proces s e s  an 

incr eased amount of that commodi ty . The firs t s t ep requires  

determin ing how much of  the g iven commod ity mus t be  produced 

to  support current sales to  f inal demand by the c ommodity 

r e l ated s ector . Thi s  i s  found by mul t ip ly ing the total  

s al e s  to f inal demand , excluding hous eho lds , for  the 

commodity- r elated s ec tor , by the interdependence coefficien t  

located a t  the commodity row and commodity - related column 

inters ect ion o f  the int erdependenc e coefficients t ab l e . 

(_1 ) 

where : 

P .  = FDM . x A . .  1 J 1J  

P .  = produc t i on of  commod ity i required to  1 
suppo r t  s al es  to  fin al demand by commod ity 

related s e c tor j 
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Then , the percentage o f  total product ion of the g iven 

commodity required to s upport sales  to final demand by the 

c ommodity - r e l ated s e ctor i s  computed . 
P .  1 

( 2 )  P .  = TO . 1 1 

where : 

TO . = total output of commodity i 1 

The amount o f  increased output which goes  to support 

s al e s  to  f inal demand by the commodity - re l ated s ectors is  then 

found : 

(.3 ) R .  = increased output x P .  1 1 

The amount o f  increas ed s al e s  to  final demand by the 

commodity - related s ector , supported by the increased  commodity 

y i e l d  is fo�nd by d ividing the value found in (3 ) above by 

the s ame interdependence coefficient used in ( 1 )  above : 

( 4 )  D .  = R . /A . .  
J 1 1)  

The total  economic effect is  then the D .  va lue mul t ip l ied 
J 

by t he final demand mul tipl i er for s e ctor j .  

( 5 )  TE . 
J 

Thi s  total  effec t , however ,  includes the output effect 

of the Ri value in ( 3 ) above , and thi s  effect must  be  

sub tracted to obt a in the s temming - from effect . 

( 6 )  SFE . = TE . - ( R .  x OM . )  
J J 1 1 
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