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Chapter

MACROECONOMIC IMP ACTS

1.1 Introduction

Since the early Seventies every major economic downturn in the U.S. economy as well

globally has been preceded by an oil price shock I, Specifically, the interruption or the threat

of interruptions of, Persian Gulf oil in 1973- 74 and 1979-80 caused widespread disturbances

-inflation, unemployment, foregone production --and the subsequent recovery process proved

slow and painfu12

California which is the second largest gasoline market in the world behind only the

u.s., depends heavily on petroleum fuels to meet its transportation energy requirements. In

1992, transportation sector accounted for approximately 40 percent of all the energy consumed

in the state. The total gasoline consumption ,?f the state during the same period was close to

13 billion gallons.

I Historically prominent oil shocks are the OPEC oil price hike in 1973 and 1979 and the

rise in oil prices following Iraq's invasion of Kuwait in 1990. Hamilton (1983, 1985) has done
a rigorous statistical study detailing the causal effects of oil price shocks and recessions in the
u.s. economy since the Korean war. Tatom (1990) provides an excellent exposition of the
macroeconomic effects of an oil price shock in the face of changing nature of the u.s.
economy. In particular whether the u.s. economy is less sensitive to oil shocks in the 90's or
not.

2 See the article by Llewellyn ( 1983) for a detailed description of the experience of the

OECD countries. Sachs ( 1982) details the macroeconomic adjustment in the United States
subsequent to the OPEC oil price shocks. The book by Fried and Trezise (1993) discusses in
detail the likelihood of a future oil shock and its implications for the global economy as a
whole.
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With most of the world's oil resources being heavily concentrated in the politically

fragile Middle East, oil supply interruptions and the resultant price hikes are a continuing

possibility and a persistent concern to the policy makers both in the United States and

California:

The purpose of this impact study is to evaluate the potential ramifications of a serious

oil price hike on the California economy This analysis takes a special significance in the face

of the fact that California shifts to Phase 2 gasoline specifications in 19954 A specific

question that arises is whether the impact of an oil price shock will be more or less negative

in its aggregative effects than it would be if the shift in gasoline specifications as required

under Phase 2 had not been made.

This impact study answers both the general and the specific by making use of UCLA '8

business forecasting model for the U.S. and the California economy, and the information

provided by the California Energy Commission (CEC), The first step in the simulation

analysis was to make use of UCLA's business forecasting model for the overall U.S. economy

(UCLA-BFUS) and study it for the different assumptions regarding the oil price shock The

next step was to feed the output from this model into the California model (UCLA-BFCA)

Tables to 6 present, for selected variables, the base forecast in column thl

simulation results under the alternative oil price assumptions in column 2, and the absolute and

3 The most recent example is the rise in crude oil prices following the invasion of Kuwait

by Iraq in 1990.

-I The output from this study is designed to provide input to an ongoing analysis of the

energy security implications of transportation policy alternatives. For a previous study of this
kind see the report by Harrison and Kimbell ( 1981 ).
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the relative difference between the base and the alternative forecast in colllfins 3 and 4

respectively, In all our simulations, the oil price shock is assumed to occur in the first quarter

of year 2000 and the new price regime is in effect from that point onwards.

1.2 IMP ACT PROJECTIONS

This subsection presents a Summary table of macroeconomic impacts for the oil price

shock. Accompanying each table is a series of comments highlighting the more significant

forecasts.

1.2. Regular Gasoline and oil price shock

Results for this simulation for the U.S. economy and California are presented in tables

I, 2 and 3. These tables correspond to forecast projections for year 2000, 2005 and 20 10

respectively. Detailed results at the 2 digit SIC code level in the manufacturing sector for the

California economy are presented later in chapter 3

A 50% rise in the price of oil raises the price of crude oil to $ 34.50 per barrel in the

year 2000 and the gasoline price index rises to 205 in the same year5, In the absence of an oil

price shock this price and the index are expected to be $ 23.00 and 168

5 The magnitude of the crude price hike is based on the information contained in the CEC

report on fuels (1994) and the California oxygenate outlook report (1993). The exact
methodology is described in detail in the next chapter.
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T ABLE 1

SUMMARY OF IMPACTS OF A PURE OIL PRICE SHOCK IN YEAR 2000

Energy sector Impacts

Gasoline Price Index 168 205 36 22.0

23.00 34.50 ,50 50.0Crude price ($/barrel)

Gasoline & Oil Exp. (bil 87$) 86.0 85.0 -1.0 16

u.s. economy Impacts

Real GDP (bil 87$)

Real GDP (%ch)

6221.2 6199.2 -22.0 -0.35

2.6 2.2 -0.4 -15.4

PPI (%ch) 3.6 8.4 5.2 153.0

CPI {%ch) 3.6 5.9 2.3 63.8

Employment (mil) 125.7 125.4 -0.3 -0.23

Unemployment rate (% ) 6. 6.3 0.2 3.2

Car sales (mil) .0 10.2 -0.8 -7.3

California Economy Impacts

756.4 752.0Real asp bit 87$) -4.4 -0.58

Personal Income 618.3 609.9 -8.4 -1.36

Employment (nonag: mil) 13.74 13.65 -0.09 -0.66

Unemployment rate (% ) 7.6 8

respectively Real consumer expenditures for gasoline and oil drops by more than l% in the

year 2000. In 2005 this decline is even larger .3.5%, and in the year 2010 the drop in the

energy expenditure is still around 1 %.

Real GDP is predicted to drop 0.35% as a result of the oil price hike in the year 2000.

The GDP decline is larger --0.83% in 2005 before becoming negligible in 2010.

.1



T ABLE 2

SUMMARY OF IMPACTS OF A PURE OIL PRICE SHOCK IN YEAR 2005

29.39 44.09 14.7 50.0Crude price ($/barrel)

Gasoline & Oil Exp. (bil 87$) 87.0 84.0 -2.0 -2.3

u.s. economy Impacts

Real GDP (bil 87$)

Real GDP (%ch)

7087.5 7029.2 -58.3 -0.83

2.6 3.2 0.6 23.1

PPI (%ch) 3.4 3.2 -0.2 -5.8

CPI (%ch) 3.3 2.9 -0.4 -12.1

Employment (mil) 134.7 133.3 -1.3 -0.97

Unemployment rate (%) 5.8 6.7 0.9 15.5

Car sales (mil) 12.1 12.3 0.2 1- 7

California Economy Impacts

881.2 869.8Real GSP ( bil 87$) -11.4 -1.29

Personal Income 711.9 705.8 -6.1 -0.85

Employment (nonag: mil) 15.57 15.49 -0.08 -0.51

The oil price shock forces the producers price index (PPI) to rise by 8.4% in year 2000

and the consumer price index (CPI) to rise by 5.8% in the same year, These levels fall back

to the 3% range by the year 2005 and continue in the same range untill the year 2010 too.
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T ABLE 3

SUMMARY OF IMPACTS OF A PURE OIL PRICE SHOCK IN YEAR 2010

Energy sector Impacts

262 330Gasoline Price Index 68.0 26.0

36.25 54.38 18.13 50.0Crude price ($/barrel)

Gasoline & Oil Exp. (bit 87$) 87.0 86.0 -2.0 -2.3

u.s. economy Impacts

Real GDP (bil 87$)

Real GDP (%ch}

7953. 7952.4 -0.7 -0.01

2.2 2.0 -0.2 -0.91

PPI (%ch)

CPI (%ch)

3.4 3.7 0.3 8.8

3.5 3.8 0.3 8.6

Employment (mil) 143.1 143.3 0.2 0.14

Unemployment rate (% ) 5.7 5.6 -0.1 -1.8

Car sales (mil) 12.6 12.7 0.1 0.8

California Economy Impacts

989.5 984.0Real GSP ( bil 87$) -4.5 -0.45

Personal Income 787.3 777.4 -9.9 -1.25

Employment (nonag: mil) 17.33 17.27 -0.06 -0.34

Unemployment rate (%) 5.8 5.9 0.1 .72

Car sales are affected, dropping by 7.4% immediately in the year 2000. This decline is

reversed in the year 2005 when the car sales actually 1.7% above the base level This

phenomenon is observed in the year 2010 too.

Employment drops 0.3 million in the U.S. economy, raising the unemployment rate to

6.3% in the year 2000. This decline increases to 1.3 million jobs and a higher unemployment

6



rate of 6.7% which is almost a full percentage point above the base value for the year 2005

By year 2010, the U.S. economy has fully adjusted to the higher oil prices when the

unemployment rate falls to 5.6% which is now even 0.1 percentage point below the base

in the same year .

California real gross state product (GSP) is estimated to drop by 0.58% in the

2000. This is almost one and a half times the drop in the U.S GNP for the same year.

decline in the California GSP is higher than the drop in the U.S. GNP in year 2005 too.

the California GS~ levels are below the base value even though the U.S. economy has fully

recovered from the oil price impact in the year 2010

The decline in the personal income in California is larger than the decline in the asp

except in the year 2005

Non-agricultural employment in California drops 0.09 million or by 90,000 in the year

2000, In percentage terms this decrease is larger than the percentage drop in the U.S.

economy. But in the year 2005, the drop in employment is only 80,000 jobs or 0.51 %. This

percentage drop is one half of the drop in the U.S. economy as whole for the same year.

A similar phenomenon is present in California's unemployment rate changes when

compared to the changes in the U.S. unemployment rate. Infact, in 2005 the unemployment rate

in California rises by only 2.81% whereas the U.S. unemployment rate rises by 5.5%.

1.2.2 Oil shock and Phase 2 gasoline specifications

Tables 4, 5 and 6 present, for selected variables, the base forecast and the oil price

shock simulations under the assumption that certain parts of U.S. and the entire state of
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California have switched to Phase 2 of the reformulated gasoline specifications.

Under this scenario, the behavior of the U.S. economy is both qualitatively and

quantitatively similar to the case of the an oil price shock for the regular gasoline case

discussed in the subsection above. Hence, the tables focus on the effect of the oil price shock

occurring in the first quarter of year 2000 for California only.

An additional consideration for concentrating on the California economy only is because

the effect of the oil price shock is asymmetric in nature. This is due to the fact that the entire

state of California ,adopts the Phase 2 gasoline specifications whereas only certain areas of the

economy will be joining the Phase 2 gasoline specifications by the year 2000.

The results in Tables 4, 5 and 6 are qualitatively similar to that of the regular gasoline

case in California. Charts I through 9 present the response of the California economy to the

oil price shock in comparison to the behavior under the base assumptions and the fact that

California has adopted reformulated gas.

Quantitatively there are a few minor differences when compared to the regular gasoline

Charts 10 thIough 16 present the Ilnet" difference between the responses

T ABLE 4

SUMMARY OF IMPACTS OF A OIL PRICE SHOCK UNDER PHASE 2 GASOLINE

SPECIFICA TIONS FOR CALIFORNIA IN YEAR 2000

Base Shock Diff % Diff

California Economy Impacts

754.5 750.2Real asp bil 87$) -4.3 -0.57

616.8 608.4 -8.4 -1.35Personal Income

Employment (nonag: mil) 13.70 13.60 -0.10 -0.73



T ABLE 5
SUMMARY OF IMPACTS OF A OIL PRICE SHOCK UNDER PHASE 2 GASOLINE

SPECIFICA TIONS FOR CALIFORNIA IN YEAR 2005

California Economy Impacts

879.1 867.8Real asp ( bil 87$) -11.3 -1.29

Personal Income 710.2 704.2 -6.0 -0.84

Employment ,(nonag: mil) 15.53 15.45 -0.08 -0.52

Unemployment rate (%) 7.1 7.3 0.2 2.82

T ABLE 6
SUMMARY OF IMP ACTS OF A OIL PRICE SHOCK UNDER PHASE 2 GASOLINE

SPECIFICATIONS FOR CALIFORNIA IN YEAR 2010

California Economy Impacts

987.4 982.0Real asp ( bil 87$) -5.4 -0.55

Personal Income 785.6 775.7 -9.9 -1.26

Employment (nonag: mil) 17.29 7.23 -0.06 -0.34

to the oil price shock under the regular gasoline and the Phase 2 gasoline specifications. If

this "net" difference is positive then the economy suffers ~ from the oil price shock under

the Phase 2 gasoline specifications otherwise not.

In terms of asp, personal income and sales, the effect of the oil shock is less negative

for all the years till 2010. This implies no gains from switching to Phase 2 even in the long-



run. The relative gains are the highest in 2003, 3 years after the oil price hike.

Although, the gains in absolute terms in the GSP from Phase 2 gasoline specification

are in the range of $100 million in real terms, in percentage terms they are insignificant.

is a very small gain when compared to the reduction in the GSP due to the implementation of

the reformulated gas program which permanently reduces the asp in California by

approximately 2 billion dollars every year .However, these numbers do not account for the

non-pecuniary gains resulting from a relatively cleaner environment because of use of

reformulated gasoline.

In terms of employment and the unemployment rate, the effects of the oil price

are relatively less negative immediately. Here too, the gains in employment are insignificant

in percentage terms6. A more detailed sectoral analysis of employment changes is presented

in Chapter 3.

6 A very likely conclusion is that the less negative effect of the oil shock under Phase 2

is due to pure noise.



Chapter 2

METHODOLOGICAL ISSUES

This study provides an assessment of the impact of oil price and/or gasoline price hike

on the California economy, The analytical technique chosen is designed to meet a number of

objectives:

(a) a need for quantitative measures of the various impacts;

(b) consideration of short-term macroeconomic responses;

( c ) explicit recognition of the interdependence of the California economic activity with the rest

of the U.S. economy and the world;

(d) Analyzing the role played by Phase 2 gasoline specifications in weathering a oil price

shock by the California economy.

Given that no single analytical model can satisfactorily meet all these objectives, our

general methodology was to use the existing modelling techniques and make adjustments to

them to examine the relevant issues. The remainder of this chapter describes our research

design and our adjustments to the modelling techniques to analyze the impact of energy

shortfall on a regional economy. Specifically, two models were employed --macro-econometric

These models form the core of our quantitativemodel of the U.S. and California economy

projections. Chapter 3 provides several concluding perspectives on the two models adopted.

Finally, a series of Appendices provides the technical details about the important features of

the various models.



DIMENSIONS OF THE IMP ACT ANAL YSIS2.1

We are concerned with the impact of an oil price shock and not the potential cause of

it. Thus, the measures of impact adopted refer to both the level and incidence of the changes

in U.S. and California economic activity resulting from the price hike, More specifically, the

results include measures of:

(a) gross state product and it's components in current and constant dollars;

(b) personal state income;

(b) indices of industrial production at the two-digit SIC code industry detail;

( c ) state level unemployment changes;

( d) indices of prices and wages;

(t) interest rates;

(g) residential and nonresidential investment

All these features are generated by the UCLA-BFCA model after constructing a suitable

bridge from a macro-model of the U .s. economy to the California model. This is achieved by

taking into account the information provided by CEC and the output of the Department of

Energy's (DOE's) Alternative Fuels Trade Model (AFTM), The shock to the oil price is to

begin in the first quarter of year 2000, a period after which the Phase 2 gasoline specifications

are fully into the market stage. Impacts are generated for years 2001, 2002, 2003, 2004, 2005

and 2010, providing an impact horizon of between one and ten years,

12



2.2 METHODOLOGY

We start with a set of assumptions regarding the performance of the U.S. economy for

the next fifteen years. This includes among others, assumptions regarding the behavior of the

future u.s. fiscal and mone~ policies, conditions in the Rest of the World (ROW), behavior

of exchange rates and the demographic changes. These are referred to as the baseline

assumptions and give rise to our base forecast for the U.S. and through the use of the UCLA-

BFCA model a base forecast for California too. All the subsequent analysis is conditional on

these assumptions" In addition, this baseline economy (BASE) is modified to analyze the

impact of Phase 2 gasoline specifications (BASE2).

Next step is to shock the baseline economy for U.S. by an oil price shock. This

provides us with the oil shock adjusted forecast for U.S. (USOIt) and California (CAOIt

Another set of simulations is performed by shocking the modified U.S. economy (for Phase

2 assumptions) by an oil price rise. This gives rise to Phase 2 adjusted, oil shocked forecast

for U.S. (USOIL2) and California (CAOIL2). The present study is concerned with the

differences between the oil shocked forecast which serves as the starting point and the Phase

2 modified oil shocked forecast for the relevant entities.

The above procedure makes our results about the impact of an oil price shock dependent

upon the baseline assumptions to a certain extent. Here, the absolute magnitudes of certain

economic variables, such as reported in the columns 1 and 2 in the tables of chapter .are

likely to change as our assumptions about the overall economy change. On the other hand.

these assumptions are maintained for both the base (modified base too) and the oil price shock

simulations. They therefore have relatively little influence on the "net" results that are the

1'1



focus of this study.

An additional concern is the impact of an oil price shock when the overall economy is

booming as compared to during a recessionary state, or when the government is choosing to

cut federal deficits by more or less of what is expected, or if the Federal Reserve system is

following a "loose" or a "tight" monetary policy. These concerns are embodied in our baseline

forecasts which reflects our best guesses about them. Again these are not expected to affect

our "net" results.

2.3 ASSUMPTIONS SPECIFIC TO THE BEHA VIOR OF OIL PRICE

To analyze the effect of an oil price shock we used the information regarding the price

of crude oil in the international market and the price of the imported crude oil both before and

after the shock7. The baseline price of a barrel of OPEC crude in the international market is

taken to be $24.196. Note that this price and all the subsequent price calculations are in 1991

prices. After an oil shock this price is expected to rise to $38.011 --an increase of 57%. The

corresponding reduction in the quantity of fuel imports is 23.5% and the quantity weighted

change in the price of the imported oil is 42%.

Assuming that the domestic price of crude oil is at par with the international price and

the share of imports in the total consumption which historically has been around 40%, produces

a 50% increase in the price of a barrel of oils,

7 These figures have been provided to us by the California Energy Commission.

8 This price increase takes into account the substitution of non-oil sources of energy for

oil and it's dampening effect on the crude oil prices.

14



Next, is the calculation of the price of gasoline before and after the shock to the price

of crude oil. Prior to the oil shock, the price for a gallon of gasoline is $1.216. After the

shock it is expected to rise to $1.528 per gallon --an increase of 25.7%. This raises the

question about what would be the price of a gallon of gasoline if Phase 2 gasoline

specifications are in effect.

According to the CEC's calculations, the cost of oxygenating the gasoline will be 15.9

cents in the year 2000. This implies that the cost of reformulated gasoline prior to an oil price

shock will be $1.3756 in california and other places which are allowed to adopt Phase 2

The rest of the U.S. will continue to use the nomlal gasoline.gasoline specifications.

Assuming that the opt-in areas join Phase 2 in a planned manner, and given that they account

for 53.7% of total U.S. gasoline consumption, their share of reformulated gasoline consumption

is estimated to be 27.9% of the total u.s. gasoline consumption9. Given that the rest of the

consumption (71.9% ) is the regular gasoline, this produced a quantity weighted price of $1.262

for gasoline in the u.s. economy, which represents a rise of only 3.8% for the U.S. economy

compared to the 13% rise in California gas prices under Phase 2.

In response to an oil price shock, the price of normal gasoline increases to $1.528 per

gallon. This represents an increase of 25.7% in the price of gas. For areas that use the

reformulated gas the price increase is calculated in the following manner .

Subsequent to an oil price hike the price of alternate fuels such as methanol will also

9 This figure is arrived at by calculating the gasoline consumption figures for the planned

opt-in case as a percentage of a 100% opt-in case and multiplying by 0.537. This gives us the
share of reformulated gasoline in the total gas consumption including spillage. This figure is
based on the numbers reported in the California Oxygenate Outlook (1993).
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go up. As methanol is used to produce the MTBE's required for oxygenating the gasoline, the

price of oxygenating the gas would also increase. We assume that the price of oxygenation

rises by less than the percentage change in the price of normal gas. F or our calculations it is

assumed to increase by one half the increase in price of normal gas or by 12.8%. This makes

the new price of the reformulated gas to be $1.707 in California-- a final increase of 24.05

percent.

Assuming that the consumption patterns do not change in the short-run, the quantity

weighted average price of the new gas is $1.578 for the U.S. economy after the oil shock in

the reformulated gas case. When compared to the regular gasoline case oil price shock

scenario where the price of gasoline is $1.528, this is only a 3.3% increase for the U.S. but a

11.7% rise in California. Table 7 summarizes these and some other calculations.

Table 7 Projected Price of Gasoline in U.S. and California

California

% change
in Price

U.S.

.216 1.528 376 1.707

(b)-(a) (c)-(a) (d)-(c)

25.7 3.8 25.0

California 25.7 13.1 24.05
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CHAPTER 3

CALIFORNIA EMPLOYMENT IMP ACTS

3.1 OIL SHOCK AND PHASE 2 GASOLINE SPECIFICATIONS

In this chapter we present the projections for California that are generated by the macro-

model for California (UCLA-BFCA). Specifically, the emphasis is on the employment changes

at the 2 digit SIC codes. The impact projections are derived from the macro projections for

the U.S. economy as a whole by using the bridge model developed by the UCLA forecasting

group.

Table 8 presents the employment at the two digit level for the years 1995 to 2010 for

the base case and the assumption that the entire state of California is under Phase 2 of gasoline

specifications. Table 9 presents the employment figures for the same time period but after an

oil price shock in the first quarter of year 2000. Table 10 presents the employment differences

in thousands before and after the shock. Charts 17 to 27 present the behavior of employment

for selected industries.

Of the 93,000 jobs lost by California in the year 2000 following the oil price shock,

The manufacturing59,000 are lost in the services sector and 15,000 in the finance sector.

sector suffers from the oil price shock with a one year delay and suffers the most in the year

2003 By 2007, however, it posts a modest gain in jobs.

The services sector bears the brunt of the job losses and these losses are there for the

entire period. The same is true for the finance sector. But the trade

7
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sector is the one that gains not only in the year of the shock but also in every year after the

oil shock. Although, these gains offset the loss of jobs in the services sector they cannot fully

overcome the total decline.

Given that the firnls in the trade sector are typically smaller in size, gains in retail and

wholesale trade are a continuation of the u.s. economy wide trend of growth in small and

medium sized firms since early 80's [Brock and Evans (1989)]. As the oil shock makes people

On thecommute less and shop closer to home, it boosts the employment in the trade sector .

other hand services is also dominated by small fimls but still suffers as the demand for services

is dependent upon disposable income which drops following an oil shock. The recovery of the

manufacturing sector is linked to the recovery in the overall U.S. economy which serves as an

export recipient for California products.

3.2 IS THE SHOCK MORE OR LESS NEGATIVE UNDER PHASE 2 ?

The above question can only be answered by looking at the "net" or the difference

between the response of the economy to an oil price shock under alternate gasoline

A visual approach is deemed suitable and charts 28 to 38 depict this "net"assumptions.

If this "net" is positive then the economy suffers less from the oil price shockdifference.

To recap, in chapter 1 we saw that the economy was relativelyunder Phase 2 otherwise not.

better off in the long-run under Phase 2. Although, percentage wise as well in absolute terms

these numbers were not large enough.

Looking at the employment at a disaggregated level a similar picture is seen. For

example. manufacturing gains only 100 jobs in 2001 and this gain even drops to zero in 2006.
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Chapter 4

CONCLUDING REMARKS

The aim of this report was to investigate whether or not the negative effect of an oil

price shock on the California economy is less severe under Phase 2 gasoline specifications.

To this effect we simulated a model for the u.s. economy, shocked it with an oil price

disturbance in the year 2000, and fed the output to a model for the California economy

During this process we made use of the California and the U .S. models used by our business

forecasting group and certain modifications we made to them for this analysis. We found that

the oil price shock effects on the Gross State Product (GSP)~ employment and prices were as

expected, with all these three categories showing the expected behavior ( employment and asp

fall whereas the prices increase ) As the oil price shock affects the California economy in a

different manner than it effects the U.S. economy, adjustments were made to this affect. This

happens because only a certain proportion of the U.S. oil demand is subject to Phase 2 gasoline

specifications. whereas, the entire state of California is covered by Phase 2

Consequently, the response of California to the oil shock was more negative in relation

to the U.S. economy. This implies that the response of the state and the local governments to

an oil shock will be relatively larger than that of the federal govermnent. Also, the effects of

the oil shock are of a longer duration for California in comparison to the U.S. Thus both in the

short-run and the long-run California's economy suffers relatively more from an oil price shock

than the u.s. economy as a whole.

As far as the effect of the oil shock on the employment numbers at a 2 digit SIC code
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level is concerned, we find that industries in services, finance and real estate suffer an

immediate drop in their employment levels following an oil price shock, whereas the

manufacturing sector suffers with a one year lag. The only industries to gain from this shock

This in our view-point is the effect of theis the wholesale and the retail trade sector.

continuing trend in both California and U .8. economy of growth of small sized firms which

dominate the trade sector. On the other hand manufacturing sector recovers a few years later

when the u.s. economy recovers from the oil shock as the majority of the California's

manufacturing sector is export oriented both with respect to the rest of the U.S. and the world,

e.g. motion pictures, aerospace and computers.

Regarding the question whether Phase 2 gasoline specifications will make California

more or less vulnerable to an oil shock, our answer is that any beneficial effects will be very

small both qualitatively and quantitatively, and will certainly be smaller than the social cost

of the implementation of the reformulated program. The numbers are so small, even in

absolute terms, that they can be attributed to the statistical noise inherent in any kind of

simulation framework.
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Appendix A: Overview of the Forecasting Model for U.S.

The model employed by us is a quarterly econometric model of the U.S. economy built

and maintained by the WEFA Group 10, It is designed for both forecasting and policy

analysis. This model is in the neo-Keynesian tradition, with important supply-side and

financial influences. The major flows in the model are illustrated in the accompanying chart

The circular movement of economic activity is represented by the links between the

comer boxes in the figure. Various income streams drive the component of the final demand

in the model. The level and mix of output depend on movements in the components of

demand. For example, employment a major determinant of income, responds to changes in

Monetary and fiscal conditions and a wage/price/supply system interact with theseoutput.

major flows of economic behavior.

The components of demand are modelled from the bottom up using standard approaches

which employ various measures of permanent income/output and relative prices. The model

also includes a detailed trade sector in which eight categories of both exports and imports are

modeled individually. Each is related to appropriate income/demand variables as well as to

relative prices.

Most importantly, the model contains a fully specified energy sector . These equations

effect and are affected by the rest of the broadly defined sectors in the model. In other words,

10 For complete description of the equations in the model one is referred to WEF A booklet

(1994).
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the model is in the spirit of general equilibrium analysis where every equation depends on each

other. A solution to this simultaneous system is the projected forecast or the simulation which

in turn is governed by manipulating the external levers or the exogenous variables of the

model. In the current analysis, price of the crude oil and price of the petroleum products are

the relevant exogenous variables. The specific equations that correspond to this sector are

listed below:

'Domestic Demand For Petroleum, Mil of Barrels'

log( QEBLOIL/( GDP87 -CESTRNXAR87 -CENENE87) )

0.9601 * log(( cestrnXAR87+cenene87)/(GDP87-CENENE87-CESTRNXA8 + 54.8727 *

l/ttrend -2.6300;

'Domestic Supply Of Petroleum, Mil of Barrels'

log(QEBLOILDOM) = 0. 0616 * log(ppirpp/pdigdp) + 34.7555 * l/ttrend + 2.0693;

, Total Needed Imports, Mil of Barrels'

log(IMOIL87) = log(qebloil-QEBLOILDOM);

where QEBLOIL = Total domestic demand of oil,

GDP87 = GDP in 1987 prices,

CESTRNXAR87 = Consumption expenditures, Transportation services, other in 1987

pnces
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CENENE87 = Energy expenditures, in 1987 prices

ttrend = time trend,

QEBLOILDOM = Petroleum supply domestic

ppirpp = Producer price index, Fuels and related products

pdgdp = Fixed-weight price index, GDP

Imoi187 = Imports Merchandise, Petroleum & products, in 1987 prices.

Although the price of oil and the petroleum products is not explicitly stated in the

equations above, they are present via their effect on the energy and transportation expenditures

which in turn are dependent upon and affect the rest of the economy' s variables. In this sense

the equations of the model are interdependent.
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Appendix B: Overview of the Forecasting

Model for California Economy,

The UCLA business forecasting model for California consists of several hundred

variables which are in the California Database developed and maintained by the Economics

Group of Security Pacific Corporation. Almost all of the exogenous variables in the California

model are U.S. variables'l This means that in order to simulate the California model. one

That modelmust supply the model with data for these U.S. variables over the forecast interval.

has been described in the previous appendix.

The model contains significant linkages between net immigration, population, the labor

F or example, real own wage effects better reflectforce, unemployment, and personal income.

in manufacturing; and theinternationally, particularlyCalifornia's need to compete

ramifications of California's traditional growth advantage over the rest of the U.S. include a

higher rate of immigration to the state, slowing the rate of growth in per capita real income and

raising the state's unemployment rate.

The most important segment of the model is the "Base and Nonbase Employment

This is the relationship in the model between the base and the nonbaseMultiplier"

In the model, base or the manufacturing employment is mostly driven by U .Semployment.

variables: thus given the U.S. forecast this portion of state employment, representing about 20

The empirical justification for this structure is thatpercent of the state's total, is determined.

manufacturing output is far more export-oriented than services employment and, hence, much

A detailed description for the model is contained in the write-up by Hensley ( 1986).
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more dependent upon national and international economic conditions. But this structure also

serves a valuable modelling purpose.

By qualitatively fixing a substantial portion of the state's employment from variables

given outside the state model, the degree of simultaneity in the model is reduced to manageable

proportions. The model then answers the following important question. For every new

manufacturing job in the state, how many total jobs result in both the manufacturing and non-

manufacturing sectors combined? As the newly created jobs lead to more income and more

spending, this leads to the multiplier effect.

The complete model is represented in the flowchart on the next page. The individual

loops in the model show the link between population and dwellings, net immigration and state

employment, and base and nonbase employment. The key variable linking all the sectors is

the gap between the state's unemployment rate and that of the U.S. as a whole. The main

channel is the multiplier effect discussed above.
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